
Chapter 6
Commercialization of Genetic Tests and Products
All the research and insights developed in genetics labs will remain as purely scientific enlightenment without a means to translate them into practical, commercially available applications.  At the same time, there are ongoing debates as to how such commercialization should take place, who should control and profit from it, and whether certain innovations should be placed into the public domain instead.  Some of these issues were raised in Chapter 5; others will be addressed in this Chapter.  A subset of these issues focused on developments in agricultural biotechnology will be further discussed in Chapter 8.  This Chapter follows the commercialization chain beginning with identifying patentable inventions, including allocation of ownership and other rights.  Next it turns to the technology transfer system by which research that primarily occurs in university or other non-profit labs is packaged and made available for commercial development.  It then considers the issues facing biotech start-ups and spin-off companies as they perform the actual commercialization activities that will lead to a saleable genetic diagnostic or therapeutic product or service.  Finally, the chapter concludes with an overview of the procedure for obtaining regulatory approval for the marketing and sale of these products and services.
A.
Identifying Patents in the Research Environment
Patents are not the only way to assert ownership over scientific or technological innovation, but they are perhaps the most potent and concrete means of protecting such assets.  While there is some controversy over whether the USPTO should issue “gene patents”–patents on DNA fragments identified by researchers as constituting a gene–the final “kit” version of a genetic diagnostic or therapeutic product should be less objectionable.  This Part considers the general elements of patentability under the U.S. patent laws by focusing on the particular issues raised for each element by genetic product and services.

In the U.S., inventors have a right to have a patent issued by the USPTO so long as their inventions meet a statutory set of criteria including: subject matter, utility, novelty, and nonobviousness.  Thus, these criteria can guide anyone who is trying to determine whether they have a patentable invention.  If an inventor believes that her invention meets these criteria, then she can file a patent application with the USPTO, but that application must contain a written description of the invention such that it is clear that the inventor actually is in possession of the invention and which enables one of ordinary skill in the relevant art to “practice” or use the invention without undue experimentation.  The following sections consider each of these requirements particularly as they apply broadly in the life sciences and biotechnology and narrowly, where guidance is available, in the subfield of genetic diagnostic or therapeutic inventions.

1.
Subject Matter
The case of Diamond v. Chakrabarty TA \l "Diamond v. Chakrabarty, 447 U.S. 303 (1980)" \s "Diamond v. Chakrabarty" \c 1  effectively illustrates both the general issues of defining patentable subject matter as well as the specific issues of including living things in that definition.

Diamond v. Chakrabarty TA \s "Diamond v. Chakrabarty" 
447 U.S. 303 (1980)
C.J. Burger delivered the opinion of the Court 
We granted certiorari to determine whether a live, human-made micro-organism is patentable subject matter under 35 U.S.C. § 101 TA \l "35 U.S.C. § 101" \s "35 U.S.C. § 101" \c 2 .

I

In 1972, respondent Chakrabarty TA \l "§" \s "Chakrabarty" \c 1 , a microbiologist, filed a patent application assigned to the General Electric Co.  The application asserted 36 claims related to Chakrabarty's invention of "a bacterium from the genus Pseudomonas containing therein at least two stable energy-generating plasmids, each of said plasmids providing a separate hydrocarbon degradative pathway."
  This human-made, genetically engineered bacterium is capable of breaking down multiple components of crude oil.  Because of this property, which is possessed by no naturally occurring bacteria, Chakrabarty's invention is believed to have significant value for the treatment of oil spills.

Chakrabarty TA \s "Chakrabarty" 's patent claims were of three types:  first, process claims for the method of producing the bacteria; second, claims for an inoculum comprised of a carrier material floating on water, such as straw, and the new bacteria; and third, claims to the bacteria themselves.  The patent examiner allowed the claims falling into the first two categories, but rejected claims for the bacteria.  His decision rested on two grounds:  (1) that micro-organisms are "products of nature," and (2) that as living things they are not patentable subject matter under 35 U.S.C. § 101 TA \s "35 U.S.C. § 101" .

Chakrabarty TA \s "Chakrabarty"  appealed the rejection of these claims to the Patent Office Board of Appeals, and the Board affirmed the examiner on the second ground.
  Relying on the legislative history of the 1930 Plant Patent Act, in which Congress extended patent protection to certain asexually reproduced plants, the Board concluded that § 101 was not intended to cover living things such as these laboratory created micro-organisms.

The Court of Customs and Patent Appeals, by a divided vote, reversed . . . . The Commissioner of Patents and Trademarks . . . sought certiorari . . . . 

II

The Constitution grants Congress broad power to legislate to "promote the Progress of Science and useful Arts, by securing for limited Times to Authors and Inventors the exclusive Right to their respective Writings and Discoveries."  Art. I, § 8, cl. 8.  The patent laws promote this progress by offering inventors exclusive rights for a limited period as an incentive for their inventiveness and research efforts.  The authority of Congress is exercised in the hope that "[t]he productive effort thereby fostered will have a positive effect on society through the introduction of new products and processes of manufacture into the economy, and the emanations by way of increased employment and better lives for our citizens."
The question before us in this case is a narrow one of statutory interpretation requiring us to construe 35 U.S.C. § 101 TA \s "35 U.S.C. § 101" , which provides: 

"Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and requirements of this title."

Specifically, we must determine whether respondent's micro-organism constitutes a "manufacture" or "composition of matter" within the meaning of the statute.

III

In cases of statutory construction we begin, of course, with the language of the statute.  And "unless otherwise defined, words will be interpreted as taking their ordinary, contemporary, common meaning."  We have also cautioned that courts "should not read into the patent laws limitations and conditions which the legislature has not expressed."
Guided by these canons of construction, this Court has read the term "manufacture" in § 101 in accordance with its dictionary definition to mean "the production of articles for use from raw or prepared materials by giving to these materials new forms, qualities, properties, or combinations, whether by hand-labor or by machinery."  Similarly, "composition of matter" has been construed consistent with its common usage to include "all compositions of two or more substances and . . . all composite articles, whether they be the results of chemical union, or of mechanical mixture, or whether they be gases, fluids, powders or solids."  In choosing such expansive terms as "manufacture" and "composition of matter," modified by the comprehensive "any," Congress plainly contemplated that the patent laws would be given wide scope.

The relevant legislative history also supports a broad construction.  The Patent Act of 1793, authored by Thomas Jefferson, defined statutory subject matter as "any new and useful art, machine, manufacture, or composition of matter, or any new or useful improvement [thereof]."  Act of Feb. 21, 1793, § 1, 1 Stat. 319.  The Act embodied Jefferson's philosophy that "ingenuity should receive a liberal encouragement."  Subsequent patent statutes in 1836, 1870 and 1874 employed this same broad language.  In 1952, when the patent laws were recodified, Congress replaced the word "art" with "process," but otherwise left Jefferson's language intact.  The Committee Reports accompanying the 1952 Act inform us that Congress intended statutory subject matter to "include anything under the sun that is made by man."  S. Rep. No. 1979, 82d Cong., 2d Sess., 5 (1952); H. R. Rep. No. 1923, 82d Cong., 2d Sess., 6 (1952).
This is not to suggest that § 101 has no limits or that it embraces every discovery.  The laws of nature, physical phenomena, and abstract ideas have been held not patentable.  Thus, a new mineral discovered in the earth or a new plant found in the wild is not patentable subject matter.  Likewise, Einstein could not patent his celebrated law that E=mc2.; nor could Newton have patented the law of gravity.  Such discoveries are "manifestations of . . . nature, free to all men and reserved exclusively to none."
Judged in this light, respondent's micro-organism plainly qualifies as patentable subject matter.  His claim is not to a hitherto unknown natural phenomenon, but to a nonnaturally occurring manufacture or composition of matter--a product of human ingenuity "having a distinctive name, character [and] use."  The point is underscored dramatically by comparison of the invention here with that in [Funk Brothers Seed Co. v. Kalo Inoculant Co., 333 U.S. 127 (1948)].  There, the patentee had discovered that there existed in nature certain species of root-nodule bacteria which did not exert a mutually inhibitive effect on each other.  He used that discovery to produce a mixed culture capable of inoculating the seeds of leguminous plants.  Concluding that the patentee had discovered "only some of the handiwork of nature," the Court ruled the product nonpatentable:

Each of the species of root-nodule bacteria contained in the package infects the same group of leguminous plants which it always infected.  No species acquires a different use.  The combination of species produces no new bacteria, no change in the six species of bacteria, and no enlargement of the range of their utility.  Each species has the same effect it always had. The bacteria perform in their natural way.  Their use in combination does not improve in any way their natural functioning.  They serve the ends nature originally provided and act quite independently of any effort of the patentee.

Here, by contrast, the patentee has produced a new bacterium with markedly different characteristics from any found in nature and one having the potential for significant utility.  His discovery is not nature's handiwork, but his own; accordingly it is patentable subject matter under § 101.

IV

Two contrary arguments are advanced, neither of which we find persuasive.

(A)

The petitioner's first argument rests on the enactment of the 1930 Plant Patent Act, which afforded patent protection to certain asexually reproduced plants, and the 1970 Plant Variety Protection Act, which authorized protection for certain sexually reproduced plants but excluded bacteria from its protection.
  In the petitioner's view, the passage of these Acts evidences congressional understanding that the terms "manufacture" or "composition of matter" do not include living things; if they did, the petitioner argues, neither Act would have been necessary. 

We reject this argument.  Prior to 1930, two factors were thought to remove plants from patent protection.  The first was the belief that plants, even those artificially bred, were products of nature for purposes of the patent law. . . . The second obstacle to patent protection for plants was the fact that plants were thought not amenable to the "written description" requirement of the patent law.  See 35 U.S.C. § 112 TA \l "35 U.S.C. § 112" \s "§ 112" \c 2 .  Because new plants may differ from old only in color or perfume, differentiation by written description was often impossible.

In enacting the Plant Patent Act, Congress addressed both of these concerns.  It explained at length its belief that the work of the plant breeder "in aid of nature" was patentable invention.  And it relaxed the written description requirement in favor of "a description . . . as complete as is reasonably possible."  35 U.S.C. § 162.  No Committee or Member of Congress, however, expressed the broader view, now urged by the petitioner, that the terms "manufacture" or "composition of matter" exclude living things. . . . Congress thus recognized that the relevant distinction was not between living and inanimate things, but between products of nature, whether living or not, and human-made inventions.  Here, respondent's micro-organism is the result of human ingenuity and research.  Hence, the passage of the Plant Patent Act affords the Government no support.

Nor does the passage of the 1970 Plant Variety Protection Act support the Government's position.  As the Government acknowledges, sexually reproduced plants were not included under the 1930 Act because new varieties could not be reproduced true-to-type through seedlings.  By 1970, however, it was generally recognized that true-to-type reproduction was possible and that plant patent protection was therefore appropriate.  The 1970 Act extended that protection.  There is nothing in its language or history to suggest that it was enacted because § 101 did not include living things.

In particular, we find nothing in the exclusion of bacteria from plant variety protection to support the petitioner's position.  The legislative history gives no reason for this exclusion.  As the Court of Customs and Patent Appeals suggested, it may simply reflect congressional agreement with the result reached by that court in deciding In re Arzberger, 112 F.2d 834 ([C.C.P.A. ]1940), which held that bacteria were not plants for the purposes of the 1930 Act.  Or it may reflect the fact that prior to 1970 the Patent Office had issued patents for bacteria under § 101.
  In any event, absent some clear indication that Congress "focused on [the] issues . . . directly related to the one presently before the Court,"  there is no basis for reading into its actions an intent to modify the plain meaning of the words found in § 101.

(B)

The petitioner's second argument is that micro-organisms cannot qualify as patentable subject matter until Congress expressly authorizes such protection.  His position rests on the fact that genetic technology was unforeseen when Congress enacted § 101.  From this it is argued that resolution of the patentability of inventions such as respondent's should be left to Congress.  The legislative process, the petitioner argues, is best equipped to weigh the competing economic, social, and scientific considerations involved, and to determine whether living organisms produced by genetic engineering should receive patent protection.  In support of this position, the petitioner relies on our recent holding in Parker v. Flook, 437 U.S. 584 (1978), and the statement that the judiciary "must proceed cautiously when . . . asked to extend patent rights into areas wholly unforeseen by Congress."
It is, of course, correct that Congress, not the courts, must define the limits of patentability; but it is equally true that once Congress has spoken it is "the province and duty of the judicial department to say what the law is."  Congress has performed its constitutional role in defining patentable subject matter in § 101; we perform ours in construing the language Congress has employed.  In so doing, our obligation is to take statutes as we find them, guided, if ambiguity appears, by the legislative history and statutory purpose.  Here, we perceive no ambiguity.  The subject-matter provisions of the patent law have been cast in broad terms to fulfill the constitutional and statutory goal of promoting "the Progress of Science and the useful Arts" with all that means for the social and economic benefits envisioned by Jefferson.  Broad general language is not necessarily ambiguous when congressional objectives require broad terms.

Nothing in Flook is to the contrary.  That case applied our prior precedents to determine that a "claim for an improved method of calculation, even when tied to a specific end use, is unpatentable subject matter under § 101."  The Court carefully scrutinized the claim at issue to determine whether it was precluded from patent protection under "the principles underlying the prohibition against patents for `ideas' or phenomena of nature."  We have done that here.  Flook did not announce a new principle that inventions in areas not contemplated by Congress when the patent laws were enacted are unpatentable per se.

To read that concept into Flook would frustrate the purposes of the patent law.  This Court frequently has observed that a statute is not to be confined to the "particular application[s] . . . contemplated by the legislators."  This is especially true in the field of patent law.  A rule that unanticipated inventions are without protection would conflict with the core concept of the patent law that anticipation undermines patentability.  Mr. Justice Douglas reminded [us] that the inventions most benefiting mankind are those that "push back the frontiers of chemistry, physics, and the like."  Congress employed broad general language in drafting § 101 precisely because such inventions are often unforeseeable.

To buttress his argument, the petitioner, with the support of amicus, points to grave risks that may be generated by research endeavors such as respondent's.  The briefs present a gruesome parade of horribles.  Scientists, among them Nobel laureates, are quoted suggesting that genetic research may pose a serious threat to the human race, or, at the very least, that the dangers are far too substantial to permit such research to proceed apace at this time.  We are told that genetic research and related technological developments may spread pollution and disease, that it may result in a loss of genetic diversity, and that its practice may tend to depreciate the value of human life.  These arguments are forcefully, even passionately, presented; they remind us that, at times, human ingenuity seems unable to control fully the forces it creates -- that, with Hamlet, it is sometimes better "to bear those ills we have than fly to others that we know not of."

It is argued that this Court should weigh these potential hazards in considering whether respondent's invention is patentable subject matter under § 101.  We disagree.  The grant or denial of patents on micro-organisms is not likely to put an end to genetic research or to its attendant risks.  The large amount of research that has already occurred when no researcher had sure knowledge that patent protection would be available suggests that legislative or judicial fiat as to patentability will not deter the scientific mind from probing into the unknown any more than Canute could command the tides.  Whether respondent's claims are patentable may determine whether research efforts are accelerated by the hope of reward or slowed by want of incentives, but that is all.

What is more important is that we are without competence to entertain these arguments -- either to brush them aside as fantasies generated by fear of the unknown, or to act on them.  The choice we are urged to make is a matter of high policy for resolution within the legislative process after the kind of investigation, examination, and study that legislative bodies can provide and courts cannot.  That process involves the balancing of competing values and interests, which in our democratic system is the business of elected representatives.  Whatever their validity, the contentions now pressed on us should be addressed to the political branches of the Government, the Congress and the Executive, and not to the courts.
We have emphasized in the recent past that "[o]ur individual appraisal of the wisdom or unwisdom of a particular [legislative] course . . . is to be put aside in the process of interpreting a statute."  Our task, rather, is the narrow one of determining what Congress meant by the words it used in the statute; once that is done our powers are exhausted.  Congress is free to amend § 101 so as to exclude from patent protection organisms produced by genetic engineering.  Or it may choose to craft a statute specifically designed for such living things.  But, until Congress takes such action, this Court must construe the language of § 101 as it is.  The language of that section fairly embraces respondent's invention. 

Accordingly, the judgment of the Court of Customs and Patent Appeals is

Affirmed.

J. Brennan dissenting.

I agree with the Court that the question before us is a narrow one.  Neither the future of scientific research, nor even the ability of respondent Chakrabarty TA \s "Chakrabarty"  to reap some monopoly profits from his pioneering work, is at stake.  Patents on the processes by which he has produced and employed the new living organism are not contested.  The only question we need decide is whether Congress, exercising its authority under Art. I, § 8, of the Constitution, intended that he be able to secure a monopoly on the living organism itself, no matter how produced or how used.  Because I believe the Court has misread the applicable legislation, I dissent.

The patent laws attempt to reconcile this Nation's deep-seated antipathy to monopolies with the need to encourage progress.  Given the complexity and legislative nature of this delicate task, we must be careful to extend patent protection no further than Congress has provided.  In particular, were there an absence of legislative direction, the courts should leave to Congress the decisions whether and how far to extend the patent privilege into areas where the common understanding has been that patents are not available.
In this case, however, we do not confront a complete legislative vacuum.  The sweeping language of the Patent Act of 1793, as re-enacted in 1952, is not the last pronouncement Congress has made in this area.  In 1930 Congress enacted the Plant Patent Act affording patent protection to developers of certain asexually reproduced plants.  In 1970 Congress enacted the Plant Variety Protection Act to extend protection to certain new plant varieties capable of sexual reproduction.  Thus, we are not dealing -- as the Court would have it -- with the routine problem of "unanticipated inventions."  In these two Acts Congress has addressed the general problem of patenting animate inventions and has chosen carefully limited language granting protection to some kinds of discoveries, but specifically excluding others.  These Acts strongly evidence a congressional limitation that excludes bacteria from patentability.

First, the Acts evidence Congress' understanding, at least since 1930, that § 101 does not include living organisms.  If newly developed living organisms not naturally occurring had been patentable under § 101, the plants included in the scope of the 1930 and 1970 Acts could have been patented without new legislation.  Those plants, like the bacteria involved in this case, were new varieties not naturally occurring.  Although the Court rejects this line of argument, it does not explain why the Acts were necessary unless to correct a pre-existing situation.
  I cannot share the Court's implicit assumption that Congress was engaged in either idle exercises or mere correction of the public record when it enacted the 1930 and 1970 Acts.  And Congress certainly thought it was doing something significant.  The Committee Reports contain expansive prose about the previously unavailable benefits to be derived from extending patent protection to plants.  Because Congress thought it had to legislate in order to make agricultural "human-made inventions" patentable and because the legislation Congress enacted is limited, it follows that Congress never meant to make items outside the scope of the legislation patentable.

Second, the 1970 Act clearly indicates that Congress has included bacteria within the focus of its legislative concern, but not within the scope of patent protection.  Congress specifically excluded bacteria from the coverage of the 1970 Act.  7 U.S.C. § TA \s "Chakrabarty"  2402(a).  The Court's attempts to supply explanations for this explicit exclusion ring hollow.  It is true that there is not mention in the legislative history of the exclusion, but that does not give us license to invent reasons.  The fact is that Congress, assuming that animate objects as to which it had not specifically legislated could not be patented, excluded bacteria from the set of patentable organisms.

The Court protests that its holding today is dictated by the broad language of § 101, which cannot "be confined to the `particular application[s] . . . contemplated by the legislators.'"  But as I have shown, the Court's decision does not follow the unavoidable implications of the statute.  Rather, it extends the patent system to cover living material even though Congress plainly has legislated in the belief that § 101 does not encompass living organisms.  It is the role of Congress, not this Court, to broaden or narrow the reach of the patent laws.  This is especially true where, as here, the composition sought to be patented uniquely implicates matters of public concern.
2.
Utility

As we saw in Chakrabarty TA \s "Chakrabarty" , 35 U.S.C. § 101 TA \s "35 U.S.C. § 101"  stipulates that a patent may issue to an inventor who invents “any new and useful process, machine, manufacture, or composition of matter, or any new and useful improvement thereof . . . .”  The requirement that the invention be “useful” has been translated into the so-called “utility requirement”.  Inventions in the mechanical arts are generally fairly straightforward as to whether they meet this requirement or not, and thus it has been described as a fairly low bar to patentability–if the mechanical device does almost anything it will usually be deemed useful.  But inventions in the life sciences, particularly those falling into the subject matter categories of manufacture or composition of matter, may face more utility challenges as the following case demonstrates.
In re Fisher TA \l "In re Fisher, 421 F.3d 1365 (Fed. Cir. 2005)" \s "In re Fisher" \c 1 
421 F.3d 1365 (Fed. Cir. 2005)
Michel, Chief Judge.
Dane K. Fisher and Raghunath Lalgudi (collectively “Fisher”)
 appeal from the decision of the U.S. Patent and Trademark Office (“PTO”) Board of Patent Appeals and Interferences (“Board”) affirming the examiner’s final rejection of the only pending claim of application Serial No. 09/619,643 (the “ ’643 application”), entitled “Nucleic Acid Molecules and Other Molecules Associated with Plants,” as unpatentable for lack of utility under 35 U.S.C. § 101 TA \s "35 U.S.C. § 101"  and lack of enablement under 35 U.S.C. § 112 TA \s "§ 112" , first paragraph.  This appeal was submitted after oral argument on May 3, 2005.  Because we conclude that substantial evidence supports the Board’s findings that the claimed invention lacks a specific and substantial utility and that the ’643 application does not enable one of ordinary skill in the art to use the invention, we affirm.
I. Background
A. Molecular Genetics and ESTs
The claimed invention relates to five purified nucleic acid sequences that encode proteins and protein fragments in maize plants.  The claimed sequences are commonly referred to as “expressed sequence tags” or “ESTs.”  Before delving into the specifics of this case, it is important to understand more about the basic principles of molecular genetics and the role of ESTs.
Genes are located on chromosomes in the nucleus of a cell and are made of deoxyribonucleic acid (“DNA”).  DNA is composed of two strands of nucleotides in double helix formation.  The nucleotides contain one of four bases, adenine (“A”), guanine (“G”), cytosine (“C”), and thymine (“T”), that are linked by hydrogen bonds to form complementary base pairs (i.e., A-T and G-C).
When a gene is expressed in a cell, the relevant double-stranded DNA sequence is transcribed into a single strand of messenger ribonucleic acid (“mRNA”).  Messenger RNA contains three of the same bases as DNA (A, G, and C), but contains uracil (“U”) instead of thymine.  mRNA is released from the nucleus of a cell and used by ribosomes found in the cytoplasm to produce proteins.
Complementary DNA (“cDNA”) is produced synthetically by reverse transcribing mRNA.  cDNA, like naturally occurring DNA, is composed of nucleotides containing the four nitrogenous bases, A, T, G, and C.  Scientists routinely compile cDNA into libraries to study the kinds of genes expressed in a certain tissue at a particular point in time.  One of the goals of this research is to learn what genes and downstream proteins are expressed in a cell so as to regulate gene expression and control protein synthesis.

An EST is a short nucleotide sequence that represents a fragment of a cDNA clone.  It is typically generated by isolating a cDNA clone and sequencing a small number of nucleotides located at the end of one of the two cDNA strands.  When an EST is introduced into a sample containing a mixture of DNA, the EST may hybridize with a portion of DNA.  Such binding shows that the gene corresponding to the EST was being expressed at the time of mRNA extraction.
Claim 1 of the ’643 application recites:
A substantially purified nucleic acid molecule that encodes a maize protein or fragment thereof comprising a nucleic acid sequence selected from the group consisting of SEQ ID NO: 1 through SEQ ID NO: 5.
The ESTs set forth in SEQ ID NO: 1 through SEQ ID NO: 5 are obtained from cDNA library LIB3115, which was generated from pooled leaf tissue harvested from maize plants (RX601, Asgrow Seed Company, Des Moines, Iowa, U.S.A.) grown in the fields at Asgrow research stations.  SEQ ID NO:1 through SEQ ID NO:5 consist of 429, 423, 365, 411, and 331 nucleotides, respectively.  When Fisher filed the ’643 application, he claimed ESTs corresponding to genes expressed from the maize pooled leaf tissue at the time of anthesis.  Nevertheless, Fisher did not know the precise structure or function of either the genes or the proteins encoded for by those genes.
The ’643 application generally discloses that the five claimed ESTs may be used in a variety of ways, including:  (1) serving as a molecular marker for mapping the entire maize genome, which consists of ten chromosomes that collectively encompass roughly 50,000 genes; (2) measuring the level of mRNA in a tissue sample via microarray technology to provide information about gene expression; (3) providing a source for primers for use in the polymerase chain reaction (“PCR”) process to enable rapid and inexpensive duplication of specific genes; (4) identifying the presence or absence of a polymorphism; (5) isolating promoters via chromosome walking; (6) controlling protein expression; and (7) locating genetic molecules of other plants and organisms.
B. Final Rejection
In a final rejection, dated September 6, 2001, the examiner rejected claim 1 for lack of utility under § 101.  The examiner found that the claimed ESTs were not supported by a specific and substantial utility.  She concluded that the disclosed uses were not specific to the claimed ESTs, but instead were generally applicable to any EST.  For example, the examiner noted that any EST may serve as a molecular tag to isolate genetic regions.  She also concluded that the claimed ESTs lacked a substantial utility because there was no known use for the proteins produced as final products resulting from processes involving the claimed ESTs.  The examiner stated:  “Utilities that require or constitute carrying out further research to identify or reasonably confirm a ‘real world’ context of use are not substantial utilities.”
The examiner also rejected the claimed application for lack of enablement under § 112 TA \s "§ 112" , first paragraph.  She reasoned that one skilled in the art would not know how to use the claimed ESTs because the ’643 application did not disclose a specific and substantial utility for them.
On July 19, 2000, Fisher filed a notice of appeal with the Board.

C. Board Proceedings
The Board considered each of Fisher’s seven potential uses but noted that Fisher focused its appeal on only two:  (1) use for the identification of polymorphisms; and (2) use as probes or as a source for primers.  As to the first, the Board found that the application failed to explain why the claimed ESTs would be useful in detecting polymorphisms in maize plants.  The Board reasoned that “[w]ithout knowing any further information in regard to the gene represented by an EST, as here, detection of the presence or absence of a polymorphism provides the barest information in regard to genetic heritage.”  Thus, the Board concluded that Fisher’s asserted uses for the claimed ESTs tended to the “insubstantial use” end of the spectrum between a substantial and an insubstantial utility.

The Board also concluded that using the claimed ESTs to isolate nucleic acid molecules of other plants and organisms, which themselves had no known utility, is not a substantial utility.  Specifically, the Board noted that Fisher argued that the “claimed ESTs may be useful in searching for promoters that are only active in leaves at the time of anthesis.”  The Board found, however, that the application failed to show that the claimed ESTs would be expressed only during anthesis or that they would be capable of isolating a promoter active in maize leaves at the time of anthesis.
Additionally, the Board addressed the remaining asserted utilities, highlighting in particular the use of the claimed ESTs to monitor gene expression by measuring the level of mRNA through microarray technology and to serve as molecular markers.  The Board found that using the claimed ESTs in screens does not provide a specific benefit because the application fails to provide any teaching regarding how to use the data relating to gene expression.  The Board analogized the facts to those in Brenner v. Manson, 383 U.S. 519 (1966), in which an applicant claimed a process of making a compound having no known use.  In that case, the Supreme Court affirmed the rejection of the application on § 101 grounds.  Here, the Board reasoned:  “Just as the process in Brenner lacked utility because the specification did not disclose how to use the end-product, the products claimed here lack utility, because even if used in gene expression assays, the specification does not disclose how to use SEQ ID NO: 1-5 specific gene expression data.”  The Board offered a similar rationale for the use of the claimed ESTs as molecular markers.  Accordingly, the Board affirmed the examiner’s rejection of the ’643 application for lack of utility under § 101.  The Board also affirmed the examiner’s rejection of the ’643 application for lack of enablement under § 112 TA \s "§ 112" , first paragraph, since the enablement rejection was made as a corollary to the utility rejection. . . .

II. Discussion
Whether an application discloses a utility for a claimed invention is a question of fact. . . . We consequently review the Board’s determination that the ’643 application failed to satisfy the utility requirement of § 101 for substantial evidence.
A. Utility
1.
Fisher asserts that the Board unilaterally applied a heightened standard for utility in the case of ESTs, conditioning patentability upon “some undefined ‘spectrum’ of knowledge concerning the corresponding gene function.”  Fisher contends that the standard is not so high and that Congress intended the language of § 101 to be given broad construction.  In particular, Fisher contends that § 101 requires only that the claimed invention “not be frivolous, or injurious to the well-being, good policy, or good morals of society,” essentially adopting Justice Story’s view of a useful invention from Lowell v. Lewis, 15 F. Cas. 1018, 1019 (No. 8568) (C.C. Mass. 1817).  Under the correct application of the law, Fisher argues, the record shows that the claimed ESTs provide seven specific and substantial uses, regardless whether the functions of the genes corresponding to the claimed ESTs are known.  Fisher claims that the Board’s attempt to equate the claimed ESTs with the chemical compositions in Brenner was misplaced and that several decisions in the field of pharmaceuticals, namely, Cross v. Iizuka, 753 F.2d 1040 (Fed. Cir. 1985), Nelson v. Bowler, 626 F.2d 853 (C.C.P.A. 1980), and In re Jolles, 628 F.2d 1322 (C.C.P.A. 1980), are analogous and support finding utility of the claimed ESTs.  Fisher likewise argues that the general commercial success of ESTs in the marketplace confirms the utility of the claimed ESTs.  Hence, Fisher avers that the Board’s decision was not supported by substantial evidence and should be reversed.

The government agrees with Fisher that the utility threshold is not high, but disagrees with Fisher’s allegation that the Board applied a heightened utility standard.  The government contends that a patent applicant need disclose only a single specific and substantial utility pursuant to Brenner, the very standard articulated in the PTO’s “Utility Examination Guidelines” (“Utility Guidelines”) and followed here when examining the ’643 application.  It argues that Fisher failed to meet that standard because Fisher’s alleged uses are so general as to be meaningless.  What is more, the government asserts that the same generic uses could apply not only to the five claimed ESTs but also to any EST derived from any organism.  It thus argues that the seven utilities alleged by Fisher are merely starting points for further research, not the end point of any research effort.  It further disputes the importance of the commercial success of ESTs in the marketplace, pointing out that Fisher’s evidence involved only databases, clone sets, and microarrays, not the five claimed ESTs.  Therefore, the government contends that we should affirm the Board’s decision.
Several academic institutions and biotechnology and pharmaceutical companies
 write as amici curiae in support of the government.  Like the government, they assert that Fisher’s claimed uses are nothing more than a “laundry list” of research plans, each general and speculative, none providing a specific and substantial benefit in currently available form.  The amici also advocate that the claimed ESTs are the objects of further research aimed at identifying what genes of unknown function are expressed during anthesis and what proteins of unknown function are encoded for by those genes.  Until the corresponding genes and proteins have a known function, the amici argue, the claimed ESTs lack utility under § 101 and are not patentable.
We agree with both the government and the amici that none of Fisher’s seven asserted uses meets the utility requirement of § 101.  Section 101 provides:  “Whoever invents . . . any new and useful . . . composition of matter . . . may obtain a patent therefor . . . .” (emphasis added).  In Brenner, the Supreme Court explained what is required to establish the usefulness of a new invention, noting at the outset that “a simple, everyday word [“useful,” as found in § 101] can be pregnant with ambiguity when applied to the facts of life.”  Contrary to Fisher’s argument that § 101 only requires an invention that is not “frivolous, injurious to the well-being, good policy, or good morals of society,” the Supreme Court appeared to reject Justice Story’s de minimis view of utility.  The Supreme Court observed that Justice Story’s definition “sheds little light on our subject,” on the one hand framing the relevant inquiry as “whether the invention in question is ‘frivolous and insignificant’” if narrowly read, while on the other hand “allowing the patenting of any invention not positively harmful to society” if more broadly read.  In its place, the Supreme Court announced a more rigorous test, stating:
The basic quid pro quo contemplated by the Constitution and the Congress for granting a patent monopoly is the benefit derived by the public from an invention with substantial utility. Unless and until a process is refined and developed to this point–where specific benefit exists in currently available form–there is insufficient justification for permitting an applicant to engross what may prove to be a broad field.
Following Brenner, our predecessor court, the Court of Customs and Patent Appeals, and this court have required a claimed invention to have a specific and substantial utility to satisfy § 101.
The Supreme Court has not defined what the terms “specific” and “substantial” mean per se.  Nevertheless, together with the Court of Customs and Patent Appeals, we have offered guidance as to the uses which would meet the utility standard of § 101.  From this, we can discern the kind of disclosure an application must contain to establish a specific and substantial utility for the claimed invention.
Courts have used the labels “practical utility” and “real world” utility interchangeably in determining whether an invention offers a “substantial” utility.  Indeed, the Court of Customs and Patent Appeals stated that “‘[p]ractical utility’ is a shorthand way of attributing ‘real-world’ value to claimed subject matter.  In other words, one skilled in the art can use a claimed discovery in a manner which provides some immediate benefit to the public.”  It thus is clear that an application must show that an invention is useful to the public as disclosed in its current form, not that it may prove useful at some future date after further research.  Simply put, to satisfy the “substantial” utility requirement, an asserted use must show that that claimed invention has a significant and presently available benefit to the public.
Turning to the “specific” utility requirement, an application must disclose a use which is not so vague as to be meaningless.  Indeed, one of our predecessor courts has observed “that the nebulous expressions ‘biological activity’ or ‘biological properties’ appearing in the specification convey no more explicit indication of the usefulness of the compounds and how to use them than did the equally obscure expression ‘useful for technical and pharmaceutical purposes’ unsuccessfully relied upon by the appellant in In re Diedrich.”  Thus, in addition to providing a “substantial” utility, an asserted use must also show that that claimed invention can be used to provide a well-defined and particular benefit to the public.
In 2001, partially in response to questions about the patentability of ESTs, the PTO issued Utility Guidelines governing its internal practice for determining whether a claimed invention satisfies § 101.  See Utility Examination Guidelines, 66 Fed. Reg. 1092 (Jan. 5, 2001).  The PTO incorporated these guidelines into the Manual of Patent Examining Procedure (“MPEP”).  See U.S. Pat. & Trademark Off., Manual of Patent Examining Procedure § 2107 (8th ed. 2001, rev. May 2004).  The MPEP and Guidelines “are not binding on this court, but may be given judicial notice to the extent they do not conflict with the statute.”  According to the Utility Guidelines, a specific utility is particular to the subject matter claimed and would not be applicable to a broad class of invention.  The Utility Guidelines also explain that a substantial utility defines a “real world” use.  In particular, “[u]tilities that require or constitute carrying out further research to identify or reasonably confirm a ‘real world’ context of use are not substantial utilities.”  Further, the Utility Guidelines discuss “research tools,” a term often given to inventions used to conduct research. The PTO particularly cautions that

[a]n assessment that focuses on whether an invention is useful only in a research setting thus does not address whether the invention is in fact “useful” in a patent sense.  [The PTO] must distinguish between inventions that have a specifically identified substantial utility and inventions whose asserted utility requires further research to identify or reasonably confirm.
The PTO’s standards for assessing whether a claimed invention has a specific and substantial utility comport with this court’s interpretation of the utility requirement of § 101.
Turning to the parties’ arguments, Fisher first raises a legal issue, charging that the Board applied a heightened standard for utility in the case of ESTs.  Fisher apparently bases this argument on statements made by the Board in connection with its discussion of whether the claimed ESTs can be used to identify a polymorphism.  In that context, the Board stated:
Somewhere between having no knowledge (the present circumstances) and having complete knowledge of the gene and its role in the plant’s development lies the line between ‘utility’ and ‘substantial utility.’  We need not draw the line or further define it in this case because the facts in this case represent the lowest end of the spectrum, i.e., an insubstantial use.
(emphasis added).  Fisher reads the word “spectrum” out of context, claiming that the word somehow implies the application of a higher standard for utility than required by § 101.  We conclude, however, that the Board did not apply an incorrect legal standard.  In its decision, the Board made reference to a “spectrum” to differentiate between a substantial utility, which satisfies the utility requirement of § 101, and an insubstantial utility, which fails to satisfy § 101.  The Board plainly did not announce or apply a new test for assessing the utility of ESTs.  It simply followed the Utility Guidelines and MPEP, which mandate the specific and substantial utility test set forth in Brenner.  Indeed, we note that Example 9 of the PTO’s “Revised Interim Utility Guidelines Training Materials” is applicable to the facts here.  See U.S. Pat. & Trademark Off., Revised Interim Utility Guidelines Training Materials 50-53 (1999), available at www.uspto.gov/web/menu/utility.pdf.  In that example, a cDNA fragment disclosed as being useful as a probe to obtain the full length gene corresponding to a cDNA fragment was deemed to lack a specific and substantial utility.  Additionally, the MPEP particularly explains that a claim directed to a polynucleotide disclosed to be useful as a “gene probe” or “chromosome marker,” as is the case here, fails to satisfy the specific utility requirement unless a specific DNA target is also disclosed.
Regarding the seven uses asserted by Fisher, we observe that each claimed EST uniquely corresponds to the single gene from which it was transcribed (“underlying gene”).  As of the filing date of the ’643 application, Fisher admits that the underlying genes have no known functions.  Fisher, nevertheless, claims that this fact is irrelevant because the seven asserted uses are not related to the functions of the underlying genes.  We are not convinced by this contention.  Essentially, the claimed ESTs act as no more than research intermediates that may help scientists to isolate the particular underlying protein-encoding genes and conduct further experimentation on those genes.  The overall goal of such experimentation is presumably to understand the maize genome–the functions of the underlying genes, the identity of the encoded proteins, the role those proteins play during anthesis, whether polymorphisms exist, the identity of promoters that trigger protein expression, whether protein expression may be controlled, etc.  Accordingly, the claimed ESTs are, in words of the Supreme Court, mere “object[s] of use-testing,” to wit, objects upon which scientific research could be performed with no assurance that anything useful will be discovered in the end. . . .

Fisher compares the claimed ESTs to certain other patentable research tools, such as a microscope.  Although this comparison may, on first blush, be appealing in that both a microscope and one of the claimed ESTs can be used to generate scientific data about a sample having unknown properties, Fisher’s analogy is flawed.  As the government points out, a microscope has the specific benefit of optically magnifying an object to immediately reveal its structure.  One of the claimed ESTs, by contrast, can only be used to detect the presence of genetic material having the same structure as the EST itself.  It is unable to provide any information about the overall structure let alone the function of the underlying gene.  Accordingly, while a microscope can offer an immediate, real world benefit in a variety of applications, the same cannot be said for the claimed ESTs.  Fisher’s proposed analogy is thus inapt.  Hence, we conclude that Fisher’s asserted uses are insufficient to meet the standard for a “substantial” utility under § 101.
Moreover, all of Fisher’s asserted uses represent merely hypothetical possibilities, objectives which the claimed ESTs, or any EST for that matter, could possibly achieve, but none for which they have been used in the real world.  Focusing on the two uses emphasized by Fisher at oral argument, Fisher maintains that the claimed ESTs could be used to identify polymorphisms or to isolate promoters.  Nevertheless, in the face of a utility rejection, Fisher has not presented any evidence, as the Board well noted, showing that the claimed ESTs have been used in either way.  That is, Fisher does not present either a single polymorphism or a single promoter, assuming at least one of each exists, actually identified by using the claimed ESTs.  Further, Fisher has not shown that a polymorphism or promoter so identified would have a “specific and substantial” use.  The Board, in fact, correctly recognized this very deficiency and cited it as one of the reasons for upholding the examiner’s final rejection.
With respect to the remaining asserted uses, there is no disclosure in the specification showing that any of the claimed ESTs were used as a molecular marker on a map of the maize genome.  There also is no disclosure establishing that any of the claimed ESTs were used or, for that matter, could be used to control or provide information about gene expression.  Significantly, despite the fact that maize leaves produce over two thousand different proteins during anthesis, Fisher failed to show that one of the claimed ESTs translates into a portion of one of those proteins.  Fisher likewise did not provide any evidence showing that the claimed ESTs were used to locate genetic molecules in other plants and organisms.  What is more, Fisher has not proffered any evidence showing that any such generic molecules would themselves have a specific and substantial utility.  Consequently, because Fisher failed to prove that its claimed ESTs can be successfully used in the seven ways disclosed in the ’643 application, we have no choice but to conclude that the claimed ESTs do not have a “substantial” utility under § 101.

Furthermore, Fisher’s seven asserted uses are plainly not “specific.”  Any EST transcribed from any gene in the maize genome has the potential to perform any one of the alleged uses.  That is, any EST transcribed from any gene in the maize genome may be a molecular marker or a source for primers.  Likewise, any EST transcribed from any gene in the maize genome may be used to measure the level of mRNA in a tissue sample, identify the presence or absence of a polymorphism, isolate promoters, control protein expression, or locate genetic molecules of other plants and organisms.  Nothing about Fisher’s seven alleged uses set the five claimed ESTs apart from the more than 32,000 ESTs disclosed in the ’643 application or indeed from any EST derived from any organism.  Accordingly, we conclude that Fisher has only disclosed general uses for its claimed ESTs, not specific ones that satisfy § 101.
We agree with the Board that the facts here are similar to those in Brenner.  There, as noted above, the applicant claimed a process for preparing compounds of unknown use.  Similarly, Fisher filed an application claiming five particular ESTs which are capable of hybridizing with underlying genes of unknown function found in the maize genome.  The Brenner court held that the claimed process lacked a utility because it could be used only to produce a compound of unknown use.  The Brenner court stated:  “We find absolutely no warrant for the proposition that although Congress intended that no patent be granted on a chemical compound whose sole ‘utility’ consists of its potential role as an object of use-testing, a different set of rules was meant to apply to the process which yielded the unpatentable product.”  Applying that same logic here, we conclude that the claimed ESTs, which do not correlate to an underlying gene of known function, fail to meet the standard for utility intended by Congress.
In addition to approving of the Board’s reliance on Brenner, we observe that the facts here are even more analogous to those presented in [In re] Kirk, 376 F.2d 936 [(C.C.P.A. 1967)], and In re Joly, 376 F.2d 906 (C.C.P.A. 1967), two cases decided by our predecessor court shortly after Brenner.  In Kirk, the applicant sought to patent new steroidal compounds disclosed as having two possible utilities.  First, the applicant alleged that the claimed compounds were useful for their “biological activity” because “one skilled in the art would know how to use the compounds . . . to take advantage of their presently-existing biological activity.”  The court rejected this claimed utility on the ground that it was not sufficiently “specific,” but was instead “nebulous.”
Second, the applicant asserted that the claimed compounds could be used by skilled chemists as intermediates in the preparation of final steroidal compounds of unknown use.  Relying on Brenner, the court reasoned:
It seems clear that, if a process for producing a product of only conjectural use is not itself “useful” within § 101, it cannot be said that the starting materials for such a process–i.e., the presently claimed intermediates–are “useful.”  It is not enough that the specification disclose that the intermediate exists and that it “works,” reacts, or can be used to produce some intended product of no known use.  Nor is it enough that the product disclosed to be obtained from the intermediate belongs to some class of compounds which now is, or in the future might be, the subject of research to determine some specific use.  Cf. Reiners v. Mehltretter, 236 F.2d 418, 421 [(C.C.P.A. 1956)] where compounds employed as intermediates to produce other directly useful compounds were found to be themselves useful.
(emphasis added).  Therefore, the court affirmed the Board’s rejection of the claimed compounds for lack of utility.
The facts in Joly are nearly identical to the facts in Kirk.  The Joly applicant filed an application claiming compounds useful as intermediates in preparing steroids that were themselves not shown or known to be useful, but that were similar in chemical structure to steroids of known pharmacological usefulness.  The court adopted the reasoning of the Kirk court in its entirety and affirmed the Board’s decision rejecting the claimed intermediates for failing to comply with § 101.

Just as the claimed compounds in Kirk and Joly were useful only as intermediates in the synthesis of other compounds of unknown use, the claimed ESTs can only be used as research intermediates in the identification of underlying protein-encoding genes of unknown function.  The rationale of Kirk and Joly thus applies here.  In the words of the Kirk court:
We do not believe that it was the intention of the statutes to require the Patent Office, the courts, or the public to play the sort of guessing game that might be involved if an applicant could satisfy the requirements of the statutes by indicating the usefulness of a claimed compound in terms of possible use so general as to be meaningless and then, after his research or that of his competitors has definitely ascertained an actual use for the compound, adducing evidence intended to show that a particular specific use would have been obvious to men skilled in the particular art to which this use relates.
(emphasis added). . . . That the Kirk and Joly decisions involved chemical compounds, while the present case involves biological entities, does not distinguish these decisions.  The rationale presented therein, having been drawn from principles set forth by the Supreme Court in Brenner, applies with equal force in the fields of chemistry and biology as well as in any scientific discipline.  In Brenner, the Supreme Court was primarily concerned with creating an unwarranted monopoly to the detriment of the public:
Whatever weight is attached to the value of encouraging disclosure and of inhibiting secrecy, we believe a more compelling consideration is that a process patent in the chemical field, which has not been developed and pointed to the degree of specific utility, creates a monopoly of knowledge which should be granted only if clearly commanded by the statute.  Until the process claim has been reduced to production of a product shown to be useful, the metes and bounds of that monopoly are not capable of precise delineation.  It may engross a vast, unknown, and perhaps unknowable area.  Such a patent may confer power to block off whole areas of scientific development, without compensating benefit to the public. . . . This is not to say that we mean to disparage the importance of contributions to the fund of scientific information short of the invention of something “useful,” or that we are blind to the prospect that what now seems without “use” may tomorrow command the grateful attention of the public.  But a patent is not a hunting license.  It is not a reward for the search, but compensation for its successful conclusion.  [A] patent system must be related to the world of commerce rather than to the realm of philosophy.
Here, granting a patent to Fisher for its five claimed ESTs would amount to a hunting license because the claimed ESTs can be used only to gain further information about the underlying genes and the proteins encoded for by those genes.  The claimed ESTs themselves are not an end of Fisher’s research effort, but only tools to be used along the way in the search for a practical utility.  Thus, while Fisher’s claimed ESTs may add a noteworthy contribution to biotechnology research, our precedent dictates that the ’643 application does not meet the utility requirement of § 101 because Fisher does not identify the function for the underlying protein-encoding genes.  Absent such identification, we hold that the claimed ESTs have not been researched and understood to the point of providing an immediate, well-defined, real world benefit to the public meriting the grant of a patent.
2.
Fisher’s reliance on Jolles, Nelson, and Cross, cases which found utility in certain claimed pharmaceutical compounds, is misplaced.  In Jolles, the applicant filed an application claiming naphthacene compounds useful in treating acute myloblastic leukemia.  To support the asserted utility, the applicant presented in vivo data showing eight of the claimed compounds effectively treated tumors in a mouse model.  Our predecessor court reversed the Board’s affirmance of the final rejection for lack of utility, finding that the structural similarity between the compounds tested in vivo and the remaining claimed compounds was sufficient to establish utility for the remaining claimed compounds.
In Nelson, decided by the Court of Customs and Patent Appeals in the same year as Jolles, Nelson claimed prostaglandin compounds.  The PTO declared an interference with an application filed by Bowler claiming the same compounds.  The issue before the Board was whether Nelson had established utility for the claimed prostaglandins as smooth muscle stimulants and blood pressure modulators via in vivo and in vitro data, specifically, an in vivo rat blood pressure test and an in vitro gerbil colon smooth muscle stimulation test.  The Board declined to award priority to Nelson, characterizing Nelson’s tests as “rough screens, uncorrelated with actual utility [in humans].”  Our predecessor court reversed, concluding that “tests evidencing pharmacological activity may manifest a practical utility even though they may not establish a specific therapeutic use.”
In Cross, decided by the Federal Circuit five years after Jolles and Nelson, Iizuka filed an application claiming thromboxane synthetase inhibitors, alleged to be useful in treating inflammation, asthma, hypertension, and other ailments.  When Cross filed an application claiming the same compounds two months after Iizuka, the PTO declared an interference.  The dispositive issue concerned whether Iizuka’s Japanese priority application disclosed utility for the claimed inhibitors.  The Board concluded that it offered a sufficient disclosure based upon in vitro data showing strong inhibitory action for thromboxane synthetase for structurally-similar compounds in human or bovine platelet microsomes.  We affirmed, reasoning:
Opinions of our predecessor court have recognized the fact that pharmacological testing of animals is a screening procedure for testing new drugs for practical utility.  This in vivo testing is but an intermediate link in a screening chain which may eventually lead to the use of the drug as a therapeutic agent in humans.  We perceive no insurmountable difficulty, under appropriate circumstances, in finding that the first link in the screening chain, in vitro testing, may establish a practical utility for the compound in question.  Successful in vitro testing will marshal resources and direct the expenditure of effort to further in vivo testing of the most potent compounds, thereby providing an immediate benefit to the public, analogous to the benefit provided by the showing of an in vivo utility.
The facts in these three cases are readily distinguishable from the facts here.  In Jolles, Nelson, and Cross, the applicants disclosed specific pharmaceutical uses in humans for the claimed compounds and supported those uses with specific animal test data, in vitro, in vivo, or both.  In contrast, Fisher disclosed a variety of asserted uses for the claimed ESTs, but failed to present any evidence–test data, declaration, deposition testimony, or otherwise–to support those uses as presently beneficial and hence practical.  Fisher did not show that even one of the claimed ESTs had been tested and successfully aided in identifying a polymorphism in the maize genome or in isolating a single promoter that could give clues about protein expression.  Adopting the language of the Cross court, the alleged uses in Jolles, Nelson, and Cross were not “nebulous expressions, such as ‘biological activity’ or ‘biological properties’ [alleged in the application in Kirk],” that “convey little explicit indication regarding the utility of a compound.”  Instead, the alleged uses in those cases gave a firm indication of the precise uses to which the claimed compounds could be put.  For example, in Nelson, the claimed prostaglandins could be used to stimulate smooth muscle or modulate blood pressure in humans as shown by both in vivo and in vitro animal data.  Hence, the Jolles, Nelson, and Cross courts concluded that the claimed pharmaceutical compounds satisfied the specific and substantial utility requirements of § 101.  We cannot reach that same conclusion here. Fisher’s laundry list of uses, like the terms “biological activity” or “biological properties” alleged in Kirk, are nebulous, especially in the absence of any data demonstrating that the claimed ESTs were actually put to the alleged uses.
Fisher’s reliance on the commercial success of general EST databases is also misplaced because such general reliance does not relate to the ESTs at issue in this case.  Fisher did not present any evidence showing that agricultural companies have purchased or even expressed any interest in the claimed ESTs.  And, it is entirely unclear from the record whether such business entities ever will.  Accordingly, while commercial success may support the utility of an invention, it does not do so in this case.
3.
As a final matter, we observe that the government and its amici express concern that allowing EST patents without proof of utility would discourage research, delay scientific discovery, and thwart progress in the “useful Arts” and “Science.”  See U.S. Const. art. I, § 8, cl. 8.  The government and its amici point out that allowing EST claims like Fisher’s would give rise to multiple patents, likely owned by several different companies, relating to the same underlying gene and expressed protein.  Such a situation, the government and amici predict, would result in an unnecessarily convoluted licensing environment for those interested in researching that gene and/or protein.

The concerns of the government and amici, which may or may not be valid, are not ones that should be considered in deciding whether the application for the claimed ESTs meets the utility requirement of § 101.  The same may be said for the resource and managerial problems that the PTO potentially would face if applicants present the PTO with an onslaught of patent applications directed to particular ESTs.  Congress did not intend for these practical implications to affect the determination of whether an invention satisfies the requirements set forth in 35 U.S.C. §§ 101, 102, 103, and 112.  They are public policy considerations which are more appropriately directed to Congress as the legislative branch of government, rather than this court as a judicial body responsible simply for interpreting and applying statutory law.  Under Title 35, an applicant is entitled to a patent if his invention is new, useful, nonobvious, and his application adequately describes the claimed invention, teaches others how to make and use the claimed invention, and discloses the best mode for practicing the claimed invention.  What is more, when Congress enacted § 101, it indicated that “anything under the sun that is made by man” constitutes potential subject matter for a patent. S. Rep. No. 82-1979, at 7 (1952).  Policy reasons aside, because we conclude that the utility requirement of § 101 is not met, we hold that Fisher is not entitled to a patent for the five claimed ESTs. . . .
III. Conclusion
We conclude that substantial evidence supports the Board’s findings that each of the five claimed ESTs lacks a specific and substantial utility and that they are not enabled.  Accordingly, the Board’s decision affirming the final rejection of claim 1 of the ’643 patent for lack of utility under § 101 and lack of enablement under § 112 TA \s "§ 112" , first paragraph, is affirmed. . . .
Circuit Judge Rader, dissenting. 
This court today determines that . . . ESTs[] do not satisfy 35 U.S.C. § 101 TA \s "35 U.S.C. § 101"  unless there is a known use for the genes from which each EST is transcribed.  While I agree that an invention must demonstrate utility to satisfy § 101, these claimed ESTs have such a utility, at least as research tools in isolating and studying other molecules.  Therefore, I respectfully dissent. 
Several, if not all, of Fisher’s asserted utilities claim that ESTs function to study other molecules.  In simple terms, ESTs are research tools.  Admittedly ESTs have use only in a research setting.  However, the value and utility of research tools generally is beyond question, even though limited to a laboratory setting.  See U.S. Pat. & Trademark Off., Manual of Patent Examining Procedure (MPEP) § 2107.01 at 2100-33 (8th ed. 2001, rev. Feb. 2003) (“Many research tools such as gas chromatographs, screening assays, and nucleotide sequencing techniques have a clear, specific and unquestionable utility (e.g., they are useful in analyzing compounds).”).  Thus, if the claimed ESTs qualify as research tools, then they have a “specific” and “substantial” utility sufficient for § 101.  If these ESTs do not enhance research, then Brenner controls and erects a § 101 bar for lack of utility.  For the following reasons, these claimed ESTs are more akin to patentable research tools than to the unpatentable methods in Brenner.
In Brenner, the Court confronted a growing conflict between this court’s predecessor, the Court of Customs and Patent Appeals (CCPA), and the Patent Office over the patentability of methods of producing compounds with no known use.  This conflict began with Nelson, the first in a series of cases wherein the CCPA reversed several Patent Office utility rejections.  Brenner put an end to these cases because, in the 1960s, the Court could not distinguish between denying patents to compounds with no known use and denying patents to methods of producing those useless compounds.  The Court commented:
We find absolutely no warrant for the proposition that although Congress intended that no patent be granted on a chemical compound whose sole ‘utility’ consists of its potential role as an object of use-testing, a different set of rules was meant to apply to the process which yielded the unpatentable product.  That proposition seems to us little more than an attempt to evade the impact of the rules which concededly govern patentability of the product itself.
This court’s predecessor later extended Brenner to bar patents on compounds as intermediates in the preparation of other compounds having no known use.  These cases, however, share a common underpinning--a method of producing a compound with no known use has no more benefit to society than the useless compound itself.
This case is very different.  Unlike the methods and compounds in Brenner and Kirk, Fisher’s claimed EST’s are beneficial to society.  As an example, these research tools “may help scientists to isolate the particular underlying protein-encoding genes . . . [with the] overall goal of such experimentation . . . presumably [being] to understand the maize genome[.]”  They also can serve as a probe introduced into a sample tissue to confirm “that the gene corresponding to the EST was being expressed in the sample tissue at the time of mRNA extraction.”
These research tools are similar to a microscope; both take a researcher one step closer to identifying and understanding a previously unknown and invisible structure.  Both supply information about a molecular structure.  Both advance research and bring scientists closer to unlocking the secrets of the corn genome to provide better food production for the hungry world.  If a microscope has § 101 utility, so too do these ESTs.
The Board and this court acknowledge that the ESTs perform a function, that they have a utility, but proceed quickly to a value judgment that the utility would not produce enough valuable information.  The Board instead complains that the information these ESTs supply is too “insubstantial” to merit protection.  Yet this conclusion denies the very nature of scientific advance.  Science always advances in small incremental steps.  While acknowledging the patentability of research tools generally (and microscopes as one example thereof), this court concludes with little scientific foundation that these ESTs do not qualify as research tools because they do not “offer an immediate, real world benefit” because further research is required to understand the underlying gene.  This court further faults the EST research for lacking any “assurance that anything useful will be discovered in the end.”  These criticisms would foreclose much scientific research and many vital research tools.  Often scientists embark on research with no assurance of success and knowing that even success will demand “significant additional research.”

Nonetheless, this court, oblivious to the challenges of complex research, discounts these ESTs because it concludes (without scientific evidence) that they do not supply enough information.  This court reasons that a research tool has a “specific” and “substantial” utility only if the studied object is readily understandable using the claimed tool - that no further research is required.  Surely this cannot be the law.  Otherwise, only the final step of a lengthy incremental research inquiry gets protection.
Even with a microscope, significant additional research is often required to ascertain the particular function of a “revealed” structure.  To illustrate, a cancerous growth, magnified with a patented microscope, can be identified and distinguished from other healthy cells by a properly trained doctor or researcher.  But even today, the scientific community still does not fully grasp the reasons that cancerous growths increase in mass and spread throughout the body,
 or the nature of compounds that interact with them, or the interactions of environmental or genetic conditions that contribute to developing cancer.  Significant additional research is required to answer these questions.  Even with answers to these questions, the cure for cancer will remain in the distance.  Yet the microscope still has “utility” under § 101.  Why?  Because it takes the researcher one step closer to answering these questions.  Each step, even if small in isolation, is nonetheless a benefit to society sufficient to give a viable research tool “utility” under § 101.  In fact, experiments that fail still serve to eliminate some possibilities and provide information to the research process.
The United States Patent Office, above all, should recognize the incremental nature of scientific endeavor.  Yet, in the interest of easing its administrative load, the Patent Office will eliminate some research tools as providing “insubstantial” advances.  How does the Patent Office know which “insubstantial” research step will contribute to a substantial breakthrough in genomic study?  Quite simply, it does not.
In addition, this court faults Fisher for not presenting evidence of utility showing that the claimed ESTs “have been used in the real world.”  To the contrary, this court misapprehended the proper procedure.  Fisher asserted seven different utilities.  The Board rejected two of these assertions outright as “insubstantial.”  This summary dismissal deprived Fisher of any chance to proffer evidence.  Rather than fault Fisher for not presenting evidence it was prevented from offering, this court should instead observe that the Board did not satisfy its burden of challenging Fisher’s presumptively correct assertion that the ESTs were capable of performing those functions.  See MPEP § 2107.02(IV) at 2100-40 (noting that the initial burden is on the office to establish a prima facie case as to lack of utility and to provide evidentiary support thereof); In re Brana, 51 F.3d 1560, 1566 (Fed. Cir. 1995) (where an applicant has asserted utility in the disclosure, the Patent Office has the initial burden of challenging this presumptively correct assertion of utility).
Abandoning the proper legal procedure, the Board reasoned that the molecules studied with these ESTs showed no particular use, therefore the ESTs themselves also lacked a utility.  In so ruling, the Board did not reject Fisher’s utilities on the basis that the ESTs were unable to perform the purported utilities.  Thus, the Board did not establish a prima facie challenge to the ESTs’ ability to perform these two utilities.  Without anything to rebut, Fisher had no obligation or opportunity to provide evidence in rebuttal.  Thus, I respectfully disagree with this court’s conclusion that the Board’s decision can be affirmed on the basis that Fisher did not supply evidence of the ESTs’ ability to perform the asserted utilities.
In truth, I have some sympathy with the Patent Office’s dilemma.  The Office needs some tool to reject inventions that may advance the “useful arts” but not sufficiently to warrant the valuable exclusive right of a patent.  The Patent Office has seized upon this utility requirement to reject these research tools as contributing “insubstantially” to the advance of the useful arts.  The utility requirement is ill suited to that task, however, because it lacks any standard for assessing the state of the prior art and the contributions of the claimed advance.  The proper tool for assessing sufficient contribution to the useful arts is the obviousness requirement of 35 U.S.C. § 103 TA \l "35 U.S.C. § 103" \s "§ 103" \c 2 .  Unfortunately this court has deprived the Patent Office of the obviousness requirement for genomic inventions.   TA \l "In re Deuel, 51 F.3d 1552 (Fed. Cir. 1995)" \s "In re Deuel" \c 1 See In re Deuel TA \s "In re Deuel" , 51 F.3d 1552 (Fed. Cir. 1995); Martin J. Adelman et al., Patent Law, 517 (West Group 1998) (commenting that scholars have been critical of Deuel, which “overly favored patent applicants in biotech by adopting an overly lax nonobviousness standard.” (citing Anita Varma & David Abraham, DNA Is Different: Legal Obviousness and the Balance Between Biotech Inventors and the Market, 9 Harv. J. L. & Tech. 53 (1996))); Philippe Ducor, The Federal Circuit and In re Deuel: Does §103 apply to Naturally Occurring DNA?, 77 J. Pat. & Trademark Off. Soc’y 871, 883 (Nov. 1995) (“The Court of Appeals for the Federal Circuit could have formulated its opinion in only one sentence: ‘35 U.S.C. § 103 does not apply to newly retrieved natural DNA sequences.’”); Philippe Ducor, Recombinant Products and Nonobviousness: A Typology, 13 Santa Clara Computer and High Tech. L.J. 1, 44-45 (Feb. 1997) (“This amounts to a practical elimination of the requirement for nonobviousness for these products, even when all the information necessary to discover them is previously available.”); see also over fifty additional articles critical of Deuel in the “Citing References” tab for Deuel on Westlaw.  Nonetheless, rather than distort the utility test, the Patent Office should seek ways to apply the correct test, the test used world wide for such assessments (other than in the United States), namely inventive step or obviousness.
Thus, for the foregoing reasons, I would find that Fisher’s asserted utilities qualify the claimed ESTs as research tools useful in the study of other molecules.  Because research tools provide a cognizable benefit to society, much like a microscope, the ESTs claimed here have “utility” under § 101.  In addition, the enablement rejection should also be reversed because it was a consequence of the finding of lack of utility.

3.
Novelty
The requirement that an invention be “new” to deserve a patent reaches far back into the antecedents of U.S. patent law.  To many minds, it probably seems to be the fundamental criteria.  If an invention was already publicly known, then why should an individual be able to obtain the exclusive rights to it?  But what does it mean for an invention to be “new”?  Section 102 of the Patent Act defines the requirement for “novelty” of inventions:

§ 102.  Conditions for patentability; novelty and loss of right to patent
35 U.S.C. § 102 TA \l "35 U.S.C. § 102" \s "35 U.S.C. § 102" \c 2 
A person shall be entitled to a patent unless–

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this or a foreign country, before the invention thereof by the applicant for patent, or

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this country, more than one year prior to the date of the application for patent in the United States, or

(c) he has abandoned the invention, or

(d) the invention was first patented or caused to be patented, or was the subject of an inventor’s certificate, by the applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent in this country on an application for patent or inventor’s certificate filed more than twelve months before the filing of the application in the United States, or

(e) The invention was described in–

(1) an application for patent, published under section 122(b), by another filed in the United States before the invention by the applicant for patent, except that an international application filed under the treaty defined in section 351(a) shall have the effect under this subsection of a national application published under section 122(b) only if the international application designating the United States was published under Article 21(2)(a) of such treaty in the English language; or
(2) a patent granted on an application for patent by another filed in the United States before the invention by the applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this subsection based on the filing of an international application filed under the treaty defined in section 351(a); or

(f) he did not himself invent the subject matter sought to be patented, or

(g)(1) during the course of an interference conducted under section 135 or section 291, another inventor involved therein establishes, to the extent permitted in section 104, that before such person’s invention thereof the invention was made by such other inventor and not abandoned, suppressed, or concealed, or (2) before such person’s invention thereof, the invention was made in this country by another inventor who had not abandoned, suppressed, or concealed it.  In determining priority of invention under this subsection, there shall be considered not only the respective dates of conception and reduction to practice of the invention, but also the reasonable diligence of one who was first to conceive and last to reduce to practice, from a time prior to conception by the other.

*
*
*

As is readily apparent, this is a complicated set of definitions and requirements to determine whether an invention is truly novel.  The following case analyzes some of the most salient requirements of § 102 for purposes of patenting genetic technologies.

Chiron Corp. v. Genentech, Inc. TA \l "Chiron Corp. v. Genentech, Inc., 363 F.3d 1247 (Fed. Cir. 2004)" \s "Chiron Corp. v. Genentech, Inc." \c 1 
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 TA \s "Chiron Corp. v. Genentech, Inc." 
363 F.3d 1247 (Fed. Cir. 2004)

Circuit Judge Rader.

After a jury trial, the United States District Court for the Eastern District of California entered judgment in favor of Genentech that all claims of U.S. Patent No. 6,054,561 are invalid under 35 U.S.C. § 102 TA \s "35 U.S.C. § 102"  because none of the asserted claims is entitled to priority to a series of applications filed in 1984, 1985, and 1986.  Because Chiron did not adequately disclose or support the subject matter of its '561 patent in its 1984, 1985, or 1986 applications, this court affirms the district court's denial of a motion for judgment as a matter of law (JMOL) and motion for a new trial.
I.

The '561 patent claims particular monoclonal antibodies.  Specifically, independent claim 19 states:
  "A monoclonal antibody that binds to human c-erbB-2 antigen."

According to modern understanding, a monoclonal antibody is a composition with a homogeneous antibody population.  An antibody is a protein generated by the immune system that is capable of recognizing and binding to a specific antigen.  Described in terms of its structure, an antibody is a Y-shaped protein consisting of four amino acid chains, two heavy and two light.  In a simplified model sufficient for this appeal, each antibody has primarily two regions:  a variable region and a constant region.  The variable region, located on the ends of the arms of the Y, binds to and interacts with the target antigen.  This variable region includes a complementary determining region (CDR) that recognizes and binds to a specific binding site on a particular antigen.  The constant region, located on the tail of the Y, is recognized by and interacts with the immune system.
A target antigen generally has numerous binding sites, also called epitopes, recognized by CDRs on multiple antibodies.  Each antibody that specifically binds to a different epitope has a different structure.  Thus, one antigen may have more than one corresponding antibody.  In this case, claim 19 of the '561 patent reads on monoclonal antibodies that bind to human c-erbB-2 antigen (also named HER2) -- an antigen associated with breast cancer cells.

There are various methods of producing monoclonal antibodies.  One method uses hybridoma technology, which refers to a cloned cell line that produces a single type of antibody.  The hybridoma method uses the cells of various species, including mice, hamsters, rats, and humans.  Murine antibodies -- derived from mouse cells -- are particularly important for this invention.
Another method uses genetic engineering including recombinant DNA techniques.  Monoclonal antibodies made from these techniques include, among others, chimeric antibodies and humanized antibodies.  A chimeric antibody combines DNA encoding regions from more than one type of species.  For example, a chimeric antibody may derive the variable region from a mouse and the constant region from a human.  A humanized antibody comes predominantly from a human, even though it contains nonhuman portions.  Like a chimeric antibody, a humanized antibody may contain a completely human constant region.  But unlike a chimeric antibody, the variable region may be partially derived from a human.  The nonhuman, synthetic portions of a humanized antibody often come from CDRs in murine antibodies.  In any event, these regions are crucial to allow the antibody to recognize and bind to a specific antigen.
As noted, murine antibodies play an important role in these technologies.  While useful for diagnostics and short-term therapies, murine antibodies cannot be administered to people long-term without increasing the risk of a deleterious immunogenic response.  This response, called Human Anti-Mouse Antibody (HAMA), occurs when a human immune system recognizes the murine antibody as foreign and attacks it.  A HAMA response can cause toxic shock or even death.
Chimeric and humanized antibodies reduce the likelihood of a HAMA response by minimizing the nonhuman portions of administered antibodies.  Furthermore, chimeric and humanized antibodies have the additional benefit of activating secondary human immune responses, such as antibody dependent cellular cytoxicity.

In the early 1980s, scientists at Chiron's predecessor corporation, Cetus Corp., (collectively, Chiron) began investigating monoclonal antibodies that target human breast cancer antigens.  As noted above, the antigen that facilitates diagnosis and treatment of breast cancer was eventually named HER2.  This investigational work led to a series of patent applications.  The inventors filed their first application on February 8, 1984.  Within a year, on January 11, 1985, they filed a continuation-in-part (CIP) application claiming priority based on that first 1984 application.  The inventors filed another CIP application on May 21, 1986.  Eventually, the application that led to the '561 patent was filed as another CIP on June 7, 1995.  This appeal focuses on the '561 patent's claims to priority based on the applications filed in 1984, 1985, and 1986.

The 1984 application discloses one monoclonal antibody (454C11) that binds to HER2.  The 454C11 is a murine antibody produced by the hybridoma method.  While the application discloses the deposit of the hybridoma that produced the monoclonal antibody, the application does not identify the structure, function, or molecular weight of the antigen.  Because the first publication that disclosed chimeric antibody technology did not appear until four months after this filing, it is not surprising that the 1984 application does not disclose any chimeric antibodies.  Similarly, the first publication to disclose humanized antibodies appeared in May 1986.  Thus, for good reason, this 1984 application also does not mention any humanized antibodies.
The 1985 application discloses six additional monoclonal antibodies that bind to HER2, all of which are murine antibodies.  The disclosure also refers to the deposit of an additional hybridoma for one of these monoclonal antibodies, 520C9.  While the application provides an approximate antigen molecular weight of 210 kilodaltons,
 the application does not describe the identity, structure, or function of the antigen.  The application does, however, note that six of the seven antibodies likely bind to the same epitope.  By the time of this application, chimeric antibody technology was known in this art field.  Although the application does not specifically disclose chimeric or humanized antibodies, it adds the following disclosure:

As used herein the term "monoclonal antibody" means an antibody composition having a homogeneous antibody population.  It is not intended to be limited as regards the source of the antibody or the manner in which it is made.

The 1986 application discloses six additional murine antibodies that bind to HER2 and the deposit for three additional hybridomas.  Thus, this application discloses a total of thirteen murine antibodies and deposits for five of their corresponding hybridomas, including those corresponding to 454C11 and 520C9.  The application discloses that these antibodies likely bind to at least three different epitopes on HER2.  Although still not identifying the antigen by name, the application discloses that its molecular weight is approximately 200 kilodaltons.  Although the 1986 application makes no specific mention of chimeric or humanized antibodies, it quotes again the statement that the term monoclonal antibody "is not intended to be limited as regards the source of the antibody or the manner in which it is made."
When the '561 patent issued, Chiron sued Genentech over sales of Herceptin®, a humanized antibody useful for the long-term treatment of breast cancer.  Herceptin binds to the HER2 antigen and thus inhibits the growth of cancerous cells.  Because Herceptin is a humanized antibody, it minimizes any HAMA response in patients.
Before trial, the district court broadly construed the claims of the '561 patent to embrace chimeric and humanized antibodies in addition to the murine antibodies that bind to HER2.  Accordingly, the district court subsequently granted Chiron's motion for partial summary judgment of infringement.  Also before trial, the parties stipulated that the '561 patent would be invalid under § 102 based on intervening prior art if the patent were not entitled to claim priority to the filing date of any one of the 1984, 1985, and 1986 applications.  Thus, the thirteen-day jury trial adjudicated only whether any of the priority applications satisfy the written description and enablement requirements of 35 U.S.C. § 112 TA \s "§ 112" , first paragraph.  Specifically the trial determined whether the 1980s applications adequately disclosed, and thus supported, the claim to chimeric and humanized antibodies claimed in the '561 patent (with its filing date in 1995).  The jury determined that Genentech proved by clear and convincing evidence that none of the applications satisfy both the written description and the enablement requirement for the subject matter in the '561 patent's claims.  The verdict form, however, did not require the jury to specify the particular requirement of § 112 left unfulfilled by each disclosure of the priority applications.  After trial, the district court denied Chiron's motions for JMOL and a new trial.

Chiron appeals the denial of its post-trial motions, and Genentech conditionally "cross-appeals" the district court's claim construction.  Although styled as a cross-appeal, this court treats this claim construction issue as an alternative ground for affirming the judgment.  A cross-appeal is only proper if "a party seeks to enlarge its own rights under the judgment or to lessen the rights of its adversary under the judgment.". . .
II.

. . . 
Section 120 of title 35 provides:  "An application for patent for an invention disclosed in the manner provided by the first paragraph of section 112 of this title in an application previously filed in the United States . . . shall have the same effect, as to such invention, as though filed on the date of the prior application."  Accordingly, the '561 patent may only claim priority to an earlier application if the earlier application fulfills the requirements of § 112, first paragraph.  In turn, that paragraph requires, in part, that the application "shall contain a written description of the invention, and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the same."  35 U.S.C. § 112 TA \s "§ 112" , ¶ 1.
This court has interpreted this passage as setting forth two requirements:  written description and enablement.  As explained further below, this court affirms because neither the 1985 nor the 1986 application enables the claims of the '561 patent.  The 1984 application does not support the new matter added to the '561 patent and thus does not satisfy the written description requirement.
Whether the earlier applications enable the claims of the '561 patent is a question of law based on underlying facts.  This court reviews the underlying factual findings for clear error and the legal component of enablement without deference.  Because the '561 patent is presumed valid, clear and convincing evidence must support a conclusion of invalidity. . . . 
Whether the earlier applications enable the claims of the '561 patent is determined as of the filing date of each application.  As noted above, a patent disclosure need not enable information within the knowledge of an ordinarily skilled artisan.  Thus, a patentee preferably omits from the disclosure any routine technology that is well known at the time of application.  At the other end of the knowledge continuum, a patent document cannot enable technology that arises after the date of application. . . . 
"Because a patent specification must enable the full scope of a claimed invention, an enablement inquiry typically begins with a construction of the claims."  In this case, neither party challenges the district court's claim construction in the first instance. . . . The district court's claim construction reads the claims of the '561 patent to embrace not only murine antibodies but also chimeric and humanized antibodies that bind to HER2.

At the outset, this court focuses primarily on chimeric antibodies.  If the applications in this case do not enable or provide new matter support for chimeric antibodies, this court need not proceed to examine humanized antibodies.  The trial record shows that genetically engineered antibodies, specifically chimeric antibodies, first appeared as a successful technology in the literature of this art field in May 1984, four months after the February filing date of the first application.  Because the first publication documenting the successful creation of chimeric antibodies occurred after the filing of the 1984 application, this sequence of events shows that this new technology arose after the filing date and thus was, by definition, outside the bounds of the enablement requirement.
The district court in this case attempted to justify the jury's enablement verdict on the basis that the 1984 applicants might have known about chimeric antibodies before the initial publication on that subject.  The trial court cited speculative testimony in the trial about the hypothetical possibility that information may leak out in advance of an initial publication on an important academic topic.  At no point did the record show that Chiron scientists actually knew of chimeric antibodies before their filing, only that it was hypothetically possible for them to have acquired some advance knowledge.  Even if the record shows that scientists routinely discuss their work with others in the same art field before publication, ethics would suggest impropriety in publishing that information in advance of the actual originator of the ideas.  In any event, as noted, the enablement requirement does not extend to technology that arises after the time of filing.  In sum, the district court erred to the extent that it attempted to create an obligation for Chiron scientists to enable nonexistent technology in the 1984 filing.
In the context of the 1984 application, the trial court and this court need not rely on enablement to support the jury's verdict.  The jury may have found that the 1984 application does not provide any support for the new matter, chimeric antibodies, claimed in the '561 patent.  Because chimeric antibody technology did not even exist at the time of the 1984 filing, the record conclusively supports that the Chiron scientists did not possess and disclose this technology in the February 1984 filing.  Thus, the '561 patent cannot claim priority based on the 1984 application because it fails to comply with the written description requirement.
The written description requirement prevents applicants from using the amendment process to update their disclosures (claims or specifications) during their pendency before the patent office.  Otherwise applicants could add new matter to their disclosures and date them back to their original filing date, thus defeating an accurate accounting of the priority of invention.  See 35 U.S.C. § 132 TA \l "35 U.S.C. § 132" \s "§ 132" \c 2 .  Priority is always a vital issue in patent prosecution procedures--often determining entitlement to an invention.  In 1967, this court's predecessor began to enforce priority as a component of the 35 U.S.C. § 112 TA \s "§ 112" , first paragraph, written description requirement. . . . As later explained, "[t]he function of the description requirement is to ensure that the inventor had possession, as of the filing date of the application relied on, of the specific subject matter later claimed by him."  In this case, the Chiron scientists, by definition, could not have possession of, and disclose, the subject matter of chimeric antibodies that did not even exist at the time of the 1984 application.  Thus, axiomatically, Chiron cannot satisfy the written description requirement for the new matter appearing in the '561 patent, namely chimeric antibodies.
Turning next to the 1985 and 1986 applications, this court examines compliance with the enablement requirement.  For these applications, the jury was entitled to determine as a matter of fact that chimeric antibodies were not future technology, but were nascent technology requiring a "specific and useful teaching."  This question, in turn, depends on evidence that undue experimentation would be required to make and use the chimeric antibodies claimed by the '561 patent. . . . 

Evidence presented to the jury showed that creation of genetically engineered antibodies, such as chimeric antibodies, required significant experimentation in 1985 and 1986 because those antibodies were unpredictable at that early stage of development.  The record also shows that only a few laboratories contained the necessary equipment to make these new antibodies -- another indication of the excessive experimentation necessary to make and use that technology at that time.  The 1985 and 1986 applications provide no disclosure of either how to make and use chimeric antibodies or working examples of chimeric antibodies within the scope of the '561 patent's claims.
Moreover, as mentioned above, "[t]he enabling disclosure of the specification [must] be commensurate in scope with the claim under consideration."  Here, the scope of the claim includes not only murine but also chimeric antibodies.  While Chiron's applications certainly enable murine antibodies, they do not enable chimeric antibodies.  Although an aspect of the claimed invention included the binding of an antibody to a breast cancer antigen, Chiron's disclosure fell short of providing a "specific and useful teaching," of all antibodies within the scope of the claim.

By the filing date of the 1986 application, Chiron contends that chimeric antibodies were so well known that they had become routine technology.  Chiron particularly highlights a number of publications before the 1986 application that disclosed methods of making chimeric antibodies.  Accordingly, Chiron argues that the 1986 application need not specifically enable chimeric antibodies, because technicians of ordinary skill in this art could make and use them by that time without undue experimentation.  Substantial evidence, however, supports the jury's implicit finding that the technology was still nascent at the time of the 1986 application (as well as, of course, at the time of the 1985 application) and thus would have still required undue experimentation.
In particular, Genentech's expert, Dr. French, testified that making chimeric antibodies was not routine technology in 1985 or 1986.  Dr. French also testified that, by 1986, only a few laboratories had the capacity and expertise necessary to make genetically engineered antibodies.  Dr. Larrick, another one of Genentech's experts, testified that polymerase chain reaction (PCR), a technique that facilitated the manufacture of genetically engineered antibodies including chimeric antibodies, did not become widespread until sometime between 1986 and 1988.  Although PCR is not necessary to make chimeric antibodies, PCR diminishes the difficulties associated with manufacturing genetically engineered antibodies.  Furthermore, by 1989, an article authored by a pioneer in the field described techniques of chimeric antibodies as "obviously those of a very young and very ambitious field."  Sherie L. Morrison, Genetically Engineered (Chimeric) Antibodies, 24 Hosp. Practice (No. 10) 65, 75 (Oct. 15, 1989).  The article further noted: "We are all new to the game."  Thus, substantial evidence supports the finding that chimeric antibodies were still a nascent technology at the time the 1985 and 1986 applications were filed.  Accordingly, the record amply supports the jury's conclusion that the 1985 and 1986 applications do not enable the claims of the '561 patent without undue experimentation. . . .
Because the '561 patent is invalid for the reasons noted above, this court need not reach the question of claim construction.  This case poses a particular challenge for accurate assessment of the meaning of the claim terms.  In this case, the meaning of "monoclonal antibody" may not have been stagnant between the earlier applications and the '561 patent.  The ordinary usage of "monoclonal antibody" in the early 1980s was narrow.  For example, one treatise defines "monoclonal antibody" in these narrow terms: "Antibody secreted by a hybridoma clone.  Because each such clone is derived from a single B cell, all of the antibody molecules it makes are identical."  Bruce Alberts et al., Molecular Biology of the Cell G-15 (3d ed. 1994); accord Bruce Alberts et al., Molecular Biology of the Cell 182-84 (1983).  Indeed, another textbook expressly equated "monoclonal antibody" with "hybridoma antibody."  Leroy E. Hood et al., Immunology 20 (1984).  Thus, the term "monoclonal antibody" in 1984 apparently referred to antibodies made with hybridoma and was not broad enough to encompass chimeric antibodies.  See Alan Munro, Uses of Chimaeric Antibodies, 312 Nature 597 (1984) (differentiating monoclonal antibodies from chimeric antibodies).  Accordingly, when the earliest priority application was filed, "monoclonal antibody" apparently referred only to a hybridoma-derived antibody.  The 1984 application did not expressly redefine the term.

The '561 patent, however, included a definition for "monoclonal antibody":

The term "antibody" encompasses polyclonal and monoclonal antibody preparations, as well as preparations including hybrid antibodies, altered antibodies, chimeric antibodies and, [sic] humanized antibodies.
As used herein, the term "monoclonal antibody" refers to an antibody composition having a homogeneous antibody population.  The term is not limited regarding the species or source of the antibody, nor is it intended to be limited by the manner in which it is made.  The term encompasses whole immunoglobulins.

Thus, the '561 patent defined "monoclonal antibody" to include chimeric and humanized antibodies.  Still only a portion of this updated meaning of "monoclonal antibody" can claim priority to the earliest application.  If required to engage in claim construction, therefore, this court would face a dilemma:  Either construe the term according to the meaning of the earliest application but contrary to the explicit definition in the '561 patent or construe the term according to the explicit definition in the '561 patent but broader than the disclosure of the earliest application.  Again, the latter alternative would run afoul of the prohibition against importing new matter into later patent documents.  As noted, however, the record amply supports the jury's verdict of invalidity without reaching this complex claim construction question. . . .

IV.

Because substantial evidence supported the jury's verdict that the '561 patent cannot claim priority to any of the 1984, 1985, and 1986 applications and because the district court did not err in denying Chiron's motion for a new trial, this court affirms the judgment of the district court. . . .
4.
Nonobviousness
One of the most challenging areas of patentability–and the source of most patent claim rejections from the USPTO–is the requirement that an invention must not be obvious, even if it is novel.  Section 103 of the Patent Act defines nonobviousness.  Note that § 103 TA \s "§ 103" (b) is directed exclusively to patentable biotechnological processes.
§ 103 TA \s "§ 103"  Conditions for patentability; non-obvious subject matter

35 U.S.C. § 103 TA \s "§ 103" 
(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains.  Patentability shall not be negatived by the manner in which the invention was made.

(b)(1) Notwithstanding subsection (a), and upon timely election by the applicant for patent to proceed under this subsection, a biotechnological process using or resulting in a composition of matter that is novel under section 102 and nonobvious under subsection (a) of this section shall be considered nonobvious if–

(A) claims to the process and the composition of matter are contained in either the same application for patent or in separate applications having the same effective filing date; and

(B) the composition of matter, and the process at the time it was invented, were owned by the same person or subject to an obligation of assignment to the same person.

(2) A patent issued on a process under paragraph (1)–

(A) shall also contain the claims to the composition of matter used in or made by that process, or

(B) shall, if such composition of matter is claimed in another patent, be set to expire on the same date as such other patent, notwithstanding section 154.

(3) For purposes of paragraph (1), the term “biotechnological process” means–

(A) a process of genetically altering or otherwise inducing a single- or multi-celled organism to–

(i) express an exogenous nucleotide sequence,

(ii) inhibit, eliminate, augment, or alter expression of an endogenous nucleotide sequence, or
(iii) express a specific physiological characteristic not naturally associated with said organism;

(B) cell fusion procedures yielding a cell line that expresses a specific protein, such as monoclonal antibody; and

(C) a method of using a product produced by a process defined by subparagraph (A) or (B), or a combination of subparagraphs (A) and (B).

(c) Subject matter developed by another person, which qualifies as prior art only under one or more of subsections (e), (f), and (g) of section 102 of this title, shall not preclude patentability under this section where the subject matter and the claimed invention were, at the time the invention was made, owned by the same person or subject to an obligation of assignment to the same person.
In re Deuel TA \s "In re Deuel" 
51 F.3d 1552 (Fed. Cir. 1995)

Circuit Judge Lourie.
Thomas F. Deuel, Yue-Sheng Li, Ned R. Siegel, and Peter G. Milner (collectively "Deuel") appeal from the November 30, 1993 decision of the U.S. Patent and Trademark Office Board of Patent Appeals and Interferences affirming the examiner's final rejection of claims 4-7 of application Serial No. 07/542,232, entitled "Heparin-Binding Growth Factor," as unpatentable on the ground of obviousness under 35 U.S.C. § 103 TA \s "§ 103"  (1988).  Because the Board erred in concluding that Deuel's claims 5 and 7 directed to specific cDNA molecules would have been obvious in light of the applied references, and no other basis exists in the record to support the rejection with respect to claims 4 and 6 generically covering all possible DNA molecules coding for the disclosed proteins, we reverse.

Background
The claimed invention relates to isolated and purified DNA and cDNA molecules encoding heparin-binding growth factors ("HBGFs").  HBGFs are proteins that stimulate mitogenic activity (cell division) and thus facilitate the repair or replacement of damaged or diseased tissue.  DNA (deoxyribonucleic acid) is a generic term which encompasses an enormous number of complex macromolecules made up of nucleotide units.  DNAs consist of four different nucleotides containing the nitrogenous bases adenine, guanine, cytosine, and thymine.  A sequential grouping of three such nucleotides (a "codon") codes for one amino acid.  A DNA's sequence of codons thus determines the sequence of amino acids assembled during protein synthesis.  Since there are 64 possible codons, but only 20 natural amino acids, most amino acids are coded for by more than one codon.  This is referred to as the "redundancy" or "degeneracy" of the genetic code.

DNA functions as a blueprint of an organism's genetic information.  It is the major component of genes, which are located on chromosomes in the cell nucleus.  Only a small part of chromosomal DNA encodes functional proteins.

Messenger ribonucleic acid ("mRNA") is a similar molecule that is made or transcribed from DNA as part of the process of protein synthesis.  Complementary DNA ("cDNA") is a complementary copy ("clone") of mRNA, made in the laboratory by reverse transcription of mRNA.  Like mRNA, cDNA contains only the protein-encoding regions of DNA.  Thus, once a cDNA's nucleotide sequence is known, the amino acid sequence of the protein for which it codes may be predicted using the genetic code relationship between codons and amino acids.  The reverse is not true, however, due to the degeneracy of the code.  Many other DNAs may code for a particular protein.  The functional relationships between DNA, mRNA, cDNA, and a protein may conveniently be expressed as follows:
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Collections ("libraries") of DNA and cDNA molecules derived from various species may be constructed in the laboratory or obtained from commercial sources.  Complementary DNA libraries contain a mixture of cDNA clones reverse-transcribed from the mRNAs found in a specific tissue source.  Complementary DNA libraries are tissue-specific because proteins and their corresponding mRNAs are only made ("expressed") in specific tissues, depending upon the protein.  Genomic DNA ("gDNA") libraries, by contrast, theoretically contain all of a species' chromosomal DNA.  The molecules present in cDNA and DNA libraries may be of unknown function and chemical structure, and the proteins which they encode may be unknown.  However, one may attempt to retrieve molecules of interest from cDNA or gDNA libraries by screening such libraries with a gene probe, which is a synthetic radiolabelled nucleic acid sequence designed to bond ("hybridize") with a target complementary base sequence.  Such "gene cloning" techniques thus exploit the fact that the bases in DNA always hybridize in complementary pairs:  adenine bonds with thymine and guanine bonds with cytosine.  A gene probe for potentially isolating DNA or cDNA encoding a protein may be designed once the protein's amino acid sequence, or a portion thereof, is known.

As disclosed in Deuel's patent application, Deuel isolated and purified HBGF from bovine uterine tissue, found that it exhibited mitogenic activity, and determined the first 25 amino acids of the protein's N-terminal sequence.
  Deuel then isolated a cDNA molecule encoding bovine uterine HBGF by screening a bovine uterine cDNA library with an oligonucleotide probe designed using the experimentally determined N-terminal sequence of the HBGF.  Deuel purified and sequenced the cDNA molecule, which was found to consist of a sequence of 1196 nucleotide base pairs.  From the cDNA's nucleotide sequence, Deuel then predicted the complete amino acid sequence of bovine uterine HBGF disclosed in Deuel's application.

Deuel also isolated a cDNA molecule encoding human placental HBGF by screening a human placental cDNA library using the isolated bovine uterine cDNA clone as a probe.  Deuel purified and sequenced the human placental cDNA clone, which was found to consist of a sequence of 961 nucleotide base pairs.  From the nucleotide sequence of the cDNA molecule encoding human placental HBGF, Deuel predicted the complete amino acid sequence of human placental HBGF disclosed in Deuel's application.  The predicted human placental and bovine uterine HBGFs each have 168 amino acids and calculated molecular weights of 18.9 kD.  Of the 168 amino acids present in the two HBGFs discovered by Deuel, 163 are identical.  Deuel's application does not describe the chemical structure of, or state how to isolate and purify, any DNA or cDNA molecule except the disclosed human placental and bovine uterine cDNAs, which are the subject of claims 5 and 7.

Claims 4-7 on appeal are all independent claims and read, in relevant part, as follows:
4.  A purified and isolated DNA sequence consisting of a sequence encoding human heparin binding growth factor of 168 amino acids having the following amino acid sequence:  Met Gln Ala  . . . [remainder of 168 amino acid sequence].
5.  The purified and isolated cDNA of human heparin-binding growth factor having the following nucleotide sequence:  GTCAAAGGCA . . .[remainder of 961 nucleotide sequence].
6.  A purified and isolated DNA sequence consisting of a sequence encoding bovine heparin binding growth factor of 168 amino acids having the following amino acid sequence:  Met Gln Thr . . .[remainder of 168 amino acid sequence].
7.  The purified and isolated cDNA of bovine heparin-binding growth factor having the following nucleotide sequence:  GAGTGGAGAG . . .[remainder of 1196 nucleotide sequence].

Claims 4 and 6 generically encompass all isolated/purified DNA sequences (natural and synthetic) encoding human and bovine HBGFs, despite the fact that Deuel's application does not describe the chemical structure of, or tell how to obtain, any DNA or cDNA except the two disclosed cDNA molecules.  Because of the redundancy of the genetic code, claims 4 and 6 each encompass an enormous number of DNA molecules, including the isolated/purified chromosomal DNAs encoding the human and bovine proteins.  Claims 5 and 7, on the other hand, are directed to the specifically disclosed cDNA molecules encoding human and bovine HBGFs, respectively.

During prosecution, the examiner rejected claims 4-7 under 35 U.S.C. § 103 TA \s "§ 103"  as unpatentable over the combined teachings of Bohlen
 and Maniatis.
  The Bohlen reference discloses a group of protein growth factors designated as heparin-binding brain mitogens ("HBBMs") useful in treating burns and promoting the formation, maintenance, and repair of tissue, particularly neural tissue.  Bohlen isolated three such HBBMs from human and bovine brain tissue.  These proteins have respective molecular weights of 15 kD, 16 kD, and 18 kD.  Bohlen determined the first 19 amino acids of the proteins' N-terminal sequences, which were found to be identical for human and bovine HBBMs.
  Bohlen teaches that HBBMs are brain-specific, and suggests that the proteins may be homologous between species.  The reference provides no teachings concerning DNA or cDNA coding for HBBMs.

Maniatis describes a method of isolating DNAs or cDNAs by screening a DNA or cDNA library with a gene probe.  The reference outlines a general technique for cloning a gene; it does not describe how to isolate a particular DNA or cDNA molecule.  Maniatis does not discuss certain steps necessary to isolate a target cDNA, e.g., selecting a tissue-specific cDNA library containing a target cDNA and designing an oligonucleotide probe that will hybridize with the target cDNA.

The examiner asserted that, given Bohlen's disclosure of a heparin-binding protein and its N-terminal sequence and Maniatis's gene cloning method, it would have been prima facie obvious to one of ordinary skill in the art at the time of the invention to clone a gene for HBGF.
  According to the examiner, Bohlen's published N-terminal sequence would have motivated a person of ordinary skill in the art to clone such a gene because cloning the gene would allow recombinant production of HBGF, a useful protein.  The examiner reasoned that a person of ordinary skill in the art could have designed a gene probe based on Bohlen's disclosed N-terminal sequence, then screened a DNA library in accordance with Maniatis's gene cloning method to isolate a gene encoding an HBGF.  The examiner did not distinguish between claims 4 and 6 generically directed to all DNA sequences encoding human and bovine HBGFs and claims 5 and 7 reciting particular cDNAs.

In reply, Deuel argued, inter alia, that Bohlen teaches away from the claimed cDNA molecules because Bohlen suggests that HBBMs are brain-specific and, thus, a person of ordinary skill in the art would not have tried to isolate corresponding cDNA clones from human placental and bovine uterine cDNA libraries.  The examiner made the rejection final, however, asserting that
[t]he starting materials are not relevant in this case, because it was well known in the art at the time the invention was made that proteins, especially the general class of heparin binding proteins, are highly homologous between species and tissue type.  It would have been entirely obvious to attempt to isolate a known protein from different tissue types and even different species.
No prior art was cited to support the proposition that it would have been obvious to screen human placental and bovine uterine cDNA libraries for the claimed cDNA clones.  Presumably, the examiner was relying on Bohlen's suggestion that HBBMs may be homologous between species, although the examiner did not explain how homology between species suggests homology between tissue types.

The Board affirmed the examiner's final rejection.  In its opening remarks, the Board noted that it is "constantly advised by the patent examiners, who are highly skilled in this art, that cloning procedures are routine in the art."  According to the Board, "the examiners urge that when the sequence of a protein is placed into the public domain, the gene is also placed into the public domain because of the routine nature of cloning techniques."  Addressing the rejection at issue, the Board determined that Bohlen's disclosure of the existence and isolation of HBBM, a functional protein, would also advise a person of ordinary skill in the art that a gene exists encoding HBBM.  The Board found that a person of ordinary skill in the art would have been motivated to isolate such a gene because the protein has useful mitogenic properties, and isolating the gene for HBBM would permit large quantities of the protein to be produced for study and possible commercial use.  Like the examiner, the Board asserted, without explanation, that HBBMs are the same as HBGFs and that the genes encoding these proteins are identical.  The Board concluded that "the Bohlen reference would have suggested to those of ordinary skill in this art that they should make the gene, and the Maniatis reference would have taught a technique for 'making' the gene with a reasonable expectation of success."  Responding to Deuel's argument that the claimed cDNA clones were isolated from human placental and bovine uterine cDNA libraries, whereas the combined teachings of Bohlen and Maniatis would only have suggested screening a brain tissue cDNA library, the Board stated that "the claims before us are directed to the product and not the method of isolation.  Appellants have not shown that the claimed DNA was not present in and could not have been readily isolated from the brain tissue utilized by Bohlen."  Deuel now appeals.

Discussion
Obviousness is a question of law, which we review de novo, though factual findings underlying the Board's obviousness determination are reviewed for clear error.  The examiner bears the burden of establishing a prima facie case of obviousness.  Only if this burden is met does the burden of coming forward with rebuttal argument or evidence shift to the applicant.  When the references cited by the examiner fail to establish a prima facie case of obviousness, the rejection is improper and will be overturned.

On appeal, Deuel challenges the Board's determination that the applied references establish a prima facie case of obviousness.  In response, the PTO maintains that the claimed invention would have been prima facie obvious over the combined teachings of Bohlen and Maniatis.  Thus, the appeal raises the important question whether the combination of a prior art reference teaching a method of gene cloning, together with a reference disclosing a partial amino acid sequence of a protein, may render DNA and cDNA molecules encoding the protein prima facie obvious under § 103 TA \s "§ 103" .

Deuel argues that the PTO failed to follow the proper legal standard in determining that the claimed cDNA molecules would have been prima facie obvious despite the lack of structurally similar compounds in the prior art.  Deuel argues that the PTO has not cited a reference teaching cDNA molecules, but instead has improperly rejected the claims based on the alleged obviousness of a method of making the molecules.  We agree.

Because Deuel claims new chemical entities in structural terms, a prima facie case of unpatentability requires that the teachings of the prior art suggest the claimed compounds to a person of ordinary skill in the art.  Normally a prima facie case of obviousness is based upon structural similarity, i.e., an established structural relationship between a prior art compound and the claimed compound.  Structural relationships may provide the requisite motivation or suggestion to modify known compounds to obtain new compounds.  For example, a prior art compound may suggest its homologs because homologs often have similar properties and therefore chemists of ordinary skill would ordinarily contemplate making them to try to obtain compounds with improved properties.  Similarly, a known compound may suggest its analogs or isomers, either geometric isomers (cis v. trans) or position isomers (e.g., ortho v. para).

In all of these cases, however, the prior art teaches a specific, structurally-definable compound and the question becomes whether the prior art would have suggested making the specific molecular modifications necessary to achieve the claimed invention.

Here, the prior art does not disclose any relevant cDNA molecules, let alone close relatives of the specific, structurally-defined cDNA molecules of claims 5 and 7 that might render them obvious.  Maniatis suggests an allegedly obvious process for trying to isolate cDNA molecules, but that, as we will indicate below, does not fill the gap regarding the subject matter of claims 5 and 7.  Further, while the general idea of the claimed molecules, their function, and their general chemical nature may have been obvious from Bohlen's teachings, and the knowledge that some gene existed may have been clear, the precise cDNA molecules of claims 5 and 7 would not have been obvious over the Bohlen reference because Bohlen teaches proteins, not the claimed or closely related cDNA molecules.  The redundancy of the genetic code precluded contemplation of or focus on the specific cDNA molecules of claims 5 and 7.  Thus, one could not have conceived the subject matter of claims 5 and 7 based on the teachings in the cited prior art because, until the claimed molecules were actually isolated and purified, it would have been highly unlikely for one of ordinary skill in the art to contemplate what was ultimately obtained.  What cannot be contemplated or conceived cannot be obvious.

The PTO's theory that one might have been motivated to try to do what Deuel in fact accomplished amounts to speculation and an impermissible hindsight reconstruction of the claimed invention.  It also ignores the fact that claims 5 and 7 are limited to specific compounds, and any motivation that existed was a general one, to try to obtain a gene that was yet undefined and may have constituted many forms.  A general motivation to search for some gene that exists does not necessarily make obvious a specifically-defined gene that is subsequently obtained as a result of that search.  More is needed and it is not found here.

The genetic code relationship between proteins and nucleic acids does not overcome the deficiencies of the cited references.  A prior art disclosure of the amino acid sequence of a protein does not necessarily render particular DNA molecules encoding the protein obvious because the redundancy of the genetic code permits one to hypothesize an enormous number of DNA sequences coding for the protein.  No particular one of these DNAs can be obvious unless there is something in the prior art to lead to the particular DNA and indicate that it should be prepared.  We recently held that a broad genus does not necessarily render obvious each compound within its scope.  Similarly, knowledge of a protein does not give one a conception of a particular DNA encoding it.  Thus, a fortiori, Bohlen's disclosure of the N-terminal portion of a protein, which the PTO urges is the same as HBGF, would not have suggested the particular cDNA molecules defined by claims 5 and 7.  This is so even though one skilled in the art knew that some DNA, albeit not in purified and isolated form, did exist.  The compounds of claims 5 and 7 are specific compounds not suggested by the prior art.  A different result might pertain, however, if there were prior art, e.g., a protein of sufficiently small size and simplicity, so that lacking redundancy, each possible DNA would be obvious over the protein.  That is not the case here.

The PTO's focus on known methods for potentially isolating the claimed DNA molecules is also misplaced because the claims at issue define compounds, not methods.  In [In re Bell], the PTO asserted a rejection based upon the combination of a primary reference disclosing a protein (and its complete amino acid sequence) with a secondary reference describing a general method of gene cloning.  We reversed the rejection, holding in part that "[t]he PTO's focus on Bell's method is misplaced.  Bell does not claim a method.  Bell claims compositions, and the issue is the obviousness of the claimed compositions, not of the method by which they are made."
We today reaffirm the principle, stated in Bell, that the existence of a general method of isolating cDNA or DNA molecules is essentially irrelevant to the question whether the specific molecules themselves would have been obvious, in the absence of other prior art that suggests the claimed DNAs.  A prior art disclosure of a process reciting a particular compound or obvious variant thereof as a product of the process is, of course, another matter, raising issues of anticipation under 35 U.S.C. § 102 TA \s "35 U.S.C. § 102"  as well as obviousness under § 103 TA \s "§ 103" .  Moreover, where there is prior art that suggests a claimed compound, the existence, or lack thereof, of an enabling process for making that compound is surely a factor in any patentability determination.  There must, however, still be prior art that suggests the claimed compound in order for a prima facie case of obviousness to be made out; as we have already indicated, that prior art was lacking here with respect to claims 5 and 7.  Thus, even if, as the examiner stated, the existence of general cloning techniques, coupled with knowledge of a protein's structure, might have provided motivation to prepare a cDNA or made it obvious to prepare a cDNA, that does not necessarily make obvious a particular claimed cDNA.  "Obvious to try" has long been held not to constitute obviousness.  A general incentive does not make obvious a particular result, nor does the existence of techniques by which those efforts can be carried out.  Thus, Maniatis's teachings, even in combination with Bohlen, fail to suggest the claimed invention.

The PTO argues that a compound may be defined by its process of preparation and therefore that a conceived process for making or isolating it provides a definition for it and can render it obvious.  It cites Amgen Inc. v. Chugai Pharmaceutical Co. for that proposition.  We disagree.  The fact that one can conceive a general process in advance for preparing an undefined compound does not mean that a claimed specific compound was precisely envisioned and therefore obvious.  A substance may indeed be defined by its process of preparation.  That occurs, however, when it has already been prepared by that process and one therefore knows that the result of that process is the stated compound.  The process is part of the definition of the compound.  But that is not possible in advance, especially when the hypothetical process is only a general one.  Thus, a conceived method of preparing some undefined DNA does not define it with the precision necessary to render it obvious over the protein it encodes.  We did not state otherwise in Amgen.
We conclude that, because the applied references do not teach or suggest the claimed cDNA molecules, the final rejection of claims 5 and 7 must be reversed.
Claims 4 and 6 are of a different scope than claims 5 and 7.  As is conceded by Deuel, they generically encompass all DNA sequences encoding human and bovine HBGFs.  Written in such a result-oriented form, claims 4 and 6 are thus tantamount to the general idea of all genes encoding the protein, all solutions to the problem.  Such an idea might have been obvious from the complete amino acid sequence of the protein, coupled with knowledge of the genetic code, because this information may have enabled a person of ordinary skill in the art to envision the idea of, and, perhaps with the aid of a computer, even identify all members of the claimed genus.  The Bohlen reference, however, only discloses a partial amino acid sequence, and thus it appears that, based on the above analysis, the claimed genus would not have been obvious over this prior art disclosure.  We will therefore also reverse the final rejection of claims 4 and 6 because neither the Board nor the patent examiner articulated any separate reasons for holding these claims unpatentable apart from the grounds discussed above. . . .

We have considered the PTO's remaining arguments and find them not persuasive.

Conclusion
The Board's decision affirming the final rejection of claims 4-7 is reversed.

5.
Written Description, Enablement, and Best Mode
The final main set of requirements for patentability with especial import for biotechnology products and processes is that of written description, enablement, and best mode within the patent application itself.  Set forth in § 112 TA \s "§ 112"  of the Patent Act, which defines the “specification” or substantive section of the patent application, these criteria seek to help examiners and others determine whether the applicant is truly in possession of the claimed invention as well as to help assure that the public is able to practice the technology of the invention from the patent application disclosure alone, without the need for extra disclosure or “undue experimentation.”  Some of the issues in the cases that follow were already raised along the way in cases excerpted above. TA \s "§ 112" 
35 U.S.C. § 112.  Specification  TA \s "§ 112" 
The specification shall contain a written description of the invention, and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the inventor of carrying out his invention.
The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject matter which the applicant regards as his invention.
A claim may be written in independent or, if the nature of the case admits, in dependent or multiple dependent form.
Subject to the following paragraph, a claim in dependent form shall contain a reference to a claim previously set forth and then specify a further limitation of the subject matter claimed.  A claim in dependent form shall be construed to incorporate by reference all the limitations of the claim to which it refers.

A claim in multiple dependent form shall contain a reference, in the alternative only, to more than one claim previously set forth and then specify a further limitation of the subject matter claimed.  A multiple dependent claim shall not serve as a basis for any other multiple dependent claim.  A multiple dependent claim shall be construed to incorporate by reference all the limitations of the particular claim in relation to which it is being considered.
An element in a claim for a combination may be expressed as a means or step for performing a specified function without the recital of structure, material, or acts in support thereof, and such claim shall be construed to cover the corresponding structure, material, or acts described in the specification and equivalents thereof.

Enzo Biochem, Inc. v. Gen-Probe Inc. TA \l "Enzo Biochem, Inc. v. Gen-Probe Inc., 323 F.3d 956 (Fed. Cir. 2002)" \s "Enzo Biochem, Inc. v. Gen-Probe Inc." \c 1 
323 F.3d 956 (Fed. Cir. 2002)

Circuit Judge Lourie.
Enzo Biochem, Inc. petitions for rehearing of this appeal following our prior decision . . . in which we affirmed the decision of the United States District Court for the Southern District of New York.  The district court had granted Gen-Probe Incorporated, Chugai Pharma U.S.A., Inc., Chugai Pharmaceutical Co., Ltd., Biomerieux, Inc., Biomerieux SA, and Becton Dickinson and Company's (collectively, "the defendants") motion for summary judgment that claims 1-6 of U.S. Patent 4,900,659 are invalid for failure to meet the written description requirement of 35 U.S.C. § 112 TA \s "§ 112" , ¶ 1.  Having considered Enzo's petition for rehearing and the defendants' response, we have determined that our prior decision that a deposit may not satisfy the written description requirement was incorrect.  We therefore grant Enzo's petition for rehearing, vacate the prior decision, and reverse the district court's grant of summary judgment that Enzo's claims are invalid for failure to meet the written description requirement.  Because genuine issues of material fact exist regarding satisfaction of the written description requirement, we remand.

Background
Enzo is the assignee of the '659 patent, which is directed to nucleic acid probes that selectively hybridize to the genetic material of the bacteria that cause gonorrhea, Neisseria gonorrhoeae.  N. gonorrhoeae reportedly has between eighty and ninety-three percent homology with Neisseria meningitidis.  Such a high degree of homology has made detection of N. gonorrhoeae difficult, as any probe capable of detecting N. gonorrhoeae may also show a positive result when only N. meningitidis is present.  Enzo recognized the need for a chromosomal DNA probe specific for N. gonorrhoeae, and it derived three such sequences that preferentially hybridized to six common strains of N. gonorrhoeae over six common strains of N. meningitidis.  The inventors believed that if the preferential hybridization ratio of N. gonorrhoeae to N. meningitidis were greater than about five to one, then the "discrete nucleotide sequence [would] hybridize to virtually all strains of Neisseria gonorrhoeae and to no strain of Neisseria meningitidis.".  The three sequences that the inventors actually derived had a selective hybridization ratio of greater than fifty.  Enzo deposited those sequences in the form of a recombinant DNA molecule within an E. coli bacterial host at the American Type Culture Collection. 
Claim 1 is as follows: 

1.  A composition of matter that is specific for Neisseria gonorrhoeae comprising at least one nucleotide sequence for which the ratio of the amount of said sequence which hybridizes to chromosomal DNA of Neisseria gonorrhoeae to the amount of said sequence which hybridizes to chromosomal DNA of Neisseria meningitidis is greater than about five, said ratio being obtained by a method comprising the following steps; 

(a) providing a radioactively labeled form of said nucleotide sequence; 

(b) providing a serial dilution series of purified chromosomal DNA from each of the N. gonorrhoeae strains;  (1) ATCC 53420, (2) ATCC 53421, (3) ATCC 53422, (4) ATCC 53423, (5) ATCC 53424, (6) ATCC 53425, and forming test dots from each of said dilution series on a matrix; 

(c) providing a serial dilution series of purified nucleotide sequences from each of the N. meningitidis strains:  (1) ATCC 53414, (2) ATCC 53415, (3) ATCC 53416, (4) ATCC 53417, (5) ATCC 53418, (6) ATCC 53419, and forming test dots from each of said dilution series on a matrix; 

(d) hybridizing equal portions of the labeled nucleotide sequences to the matrix provided in step (b) and (c), respectively;  wherein the hybridization is conducted in a solution having a salt concentration of 2X SSC at (i) 65° C. in cases in which the sequence has greater than 50 base pairs or (ii) at Tm (° C.) minus 30° C. in cases in which the sequence has less than 50 base pairs, wherein Tm is the denaturation temperature of the sequence; 

(e) quantifying the labeled nucleotide sequence hybridized in step (d) to each test dot; 

(f) subtracting from the data of step 

(e) an averaged amount of radioactivity attributable to background to obtain a corrected amount of hybridized radioactivity at each test dot; 

(g) normalizing the data of step (f) by multiplying the amount of corrected radioactivity at each test dot by a factor which adjusts the amount of radioactivity to equal amounts of chromosomal DNA at each test dot; 

(h) selecting two normalized values that are most nearly the same and that correspond to adjacent members of the dilution series for each of the above strains of N. gonorrhoeae and obtaining the average of the selected values; 

(i) selecting two normalized values that are most nearly the same and that correspond to adjacent members of the dilution series for each of the above strains of N. meningitidis and obtaining the average of the selected values; 

(j) dividing the lowest average obtained in step (h) by the highest average obtained in step (i) to obtain said ratio. 

(emphasis added).  Claims 2 and 3 depend from claim 1 and further limit the hybridization ratio to greater than about twenty-five and fifty, respectively.  Claim 4 is directed to the three deposited sequences (referenced by their accession numbers) and variants thereof as follows:
4.  The composition of claim 1 wherein said nucleotide sequences are selected from the group consisting of: 

a. the Neisseria gonorroheae [sic] DNA insert of ATCC 53409, ATCC 53410 and ATCC 53411, and discrete nucleotide subsequences thereof, 

b. mutated discrete nucleotide sequences of any of the foregoing inserts that are within said hybridization ratio and subsequences thereof;  and 

c. mixtures thereof. 

Claim 5 is directed to an assay for detection of N. gonorrhoeae using the composition of claim 1.  Claim 6 further limits the method of claim 5 to the nucleotide sequences that Enzo deposited (i.e., those in claim 4) and variants thereof. 
Enzo sued the defendants for infringement of the '659 patent, and the defendants moved for summary judgment that the claims were invalid for failure to meet the written description requirement of 35 U.S.C. § 112 TA \s "§ 112" , ¶ 1.  The district court, in oral remarks from the bench, granted that motion.  It concluded that the claimed composition of matter was defined only by its biological activity or function, viz., the ability to hybridize to N. gonorrhoeae in a ratio of better than about five with respect to N. meningitidis, which it was held was insufficient to satisfy the § 112, ¶ 1 requirement . . . . The court rejected Enzo's argument that the reference in the specification to the deposits of biological materials in a public depository inherently disclosed that the inventors were in possession of the claimed sequences.  It distinguished this court's precedents concerning deposits as relating to the enablement requirement of § 112, ¶ 1.  Enzo appealed to this court . . . .
Discussion
Summary judgment is appropriate when there is no genuine issue of material fact and the moving party is entitled to judgment as a matter of law.  On motion for summary judgment, the court views the evidence and any disputed factual issues in the light most favorable to the party opposing the motion.  A patent is presumed to be valid, 35 U.S.C. § 282 (1994), and this presumption can be overcome only by facts supported by clear and convincing evidence to the contrary.  Compliance with the written description requirement is a question of fact.

Enzo argues that the testimony of its expert, Dr. Wetmer, raised a genuine factual issue whether the reference to the deposits inherently described the claimed nucleotide sequences.  Enzo also argues that its description of the binding affinity of the claimed nucleotide sequences satisfies the requirement set forth in the Guidelines for Examination of Patent Applications Under the 35 U.S.C. 112, ¶ 1 "Written Description" Requirement, 66 Fed. Reg. 1099 (Jan. 5, 2001) ("Guidelines").  Enzo asserts that the court erred in not evaluating the patentability of the claims separately, pointing out that claims 4 and 6 are directed to the three deposited sequences and variations and mixtures thereof.  Enzo further asserts that the claims per se meet the written description requirement because they appear in ipsis verbis in the written description.  Enzo also argues that this court's articulation of the written description requirement for genetic material in Eli Lilly should not apply to this case because Enzo reduced the invention to practice and deposited the derived biological materials, thereby demonstrating its "possession" of the invention.

The defendants respond that the district court properly granted summary judgment because the patent described the claimed nucleotide sequences only by their function, which they state is insufficient to meet the requirements of § 112 TA \s "§ 112" , ¶ 1 as a matter of law, even as to the narrower claims directed to the deposited materials.  The defendants also assert that Dr. Wetmur's opinion that the deposited genetic materials could have been sequenced did not cure the actual failure of the inventors to identify them by some distinguishing characteristic, such as their structure.  Moreover, the defendants point out that claims 4 and 6, which are directed to the deposited materials, each cover a broad genus of nucleic acids.  The defendants also urge that in ipsis verbis support for the claims in the specification does not per se establish compliance with the written description requirement.  Finally, the defendants assert that the district court did not err in its determination that Enzo's "possession" of three nucleotide sequences that it reduced to practice and deposited nevertheless did not satisfy the written description requirement of § 112, ¶ 1.

The written description requirement of § 112 TA \s "§ 112" , ¶ 1 is set forth as follows: 

The specification shall contain a written description of the invention, and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains or with which it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

(emphasis added).  We have interpreted that section as requiring a "written description" of an invention separate from enablement.  Compliance with the written description requirement is essentially a fact-based inquiry that will "necessarily vary depending on the nature of the invention claimed."  We have also previously considered the written description requirement as applied to certain biotechnology patents, in which a gene material has been defined only by a statement of function or result, and have held that such a statement alone did not adequately describe the claimed invention.  In Eli Lilly, we concluded that a claim to a microorganism containing a human insulin cDNA was not adequately described by a statement that the invention included human insulin cDNA.  The recitation of the term human insulin cDNA conveyed no distinguishing information about the identity of the claimed DNA sequence, such as its relevant structural or physical characteristics.  We stated that an adequate written description of genetic material " 'requires a precise definition, such as by structure, formula, chemical name, or physical properties,' not a mere wish or plan for obtaining the claimed chemical invention," and that none of those descriptions appeared in that patent.  The specification in the Eli Lilly case thus did not show that the inventors had possession of human insulin cDNA.

It is not correct, however, that all functional descriptions of genetic material fail to meet the written description requirement.  The PTO has issued Guidelines governing its internal practice for addressing that issue.  The Guidelines, like the Manual of Patent Examining Procedure ("MPEP"), are not binding on this court, but may be given judicial notice to the extent they do not conflict with the statute.  In its Guidelines, the PTO has determined that the written description requirement can be met by "show[ing] that an invention is complete by disclosure of sufficiently detailed, relevant identifying characteristics . . . i.e., complete or partial structure, other physical and/or chemical properties, functional characteristics when coupled with a known or disclosed correlation between function and structure, or some combination of such characteristics." (emphasis added).  For example, the PTO would find compliance with 112, 1, for a claim to an isolated antibody capable of binding to antigen X, notwithstanding the functional definition of the antibody, in light of the well defined structural characteristics for the five classes of antibody, the functional characteristics of antibody binding, and the fact that the antibody technology is well developed and mature.  Synopsis of Application of Written Description Guidelines, at 60, available at http:// www.uspto.gov/web/patents/guides.htm (Application of Guidelines).  Thus, under the Guidelines, the written description requirement would be met for all of the claims of the '659 patent if the functional characteristic of preferential binding to N. gonorrhoeae over N. meningitidis were coupled with a disclosed correlation between that function and a structure that is sufficiently known or disclosed.  We are persuaded by the Guidelines on this point and adopt the PTO's applicable standard for determining compliance with the written description requirement.

Applying those principles, we first inquire whether Enzo's deposits of the claimed nucleotide sequences of claims 4 and 6 may constitute an adequate description of those sequences.  Secondly, we will consider whether the description requirement is met for all of the claims on the basis of the functional ability of the claimed nucleotide sequences to hybridize to strains of N. gonorrhoeae that are accessible by deposit.

As to the first question, Enzo asserts that the claimed sequences are inherently described by reference to deposits of three sequences that are within the scope of its claims.  Whether reference to a deposit of a nucleotide sequence may adequately describe that sequence is an issue of first impression in this court.  In light of the history of biological deposits for patent purposes, the goals of the patent law, and the practical difficulties of describing unique biological materials in a written description, we hold that reference in the specification to a deposit in a public depository, which makes its contents accessible to the public when it is not otherwise available in written form, constitutes an adequate description of the deposited material sufficient to comply with the written description requirement of § 112 TA \s "§ 112" , ¶ 1.

The practice of depositing biological material arose primarily to satisfy the enablement requirement of § 112 TA \s "§ 112" , ¶ 1.  For example, in In re Argoudelis, the patent application claimed antibiotic compounds that were produced by a microorganism.  434 F2d 1390 ([C.C.P.A. ]1970).  The applicants deposited the microorganism because they could not "sufficiently disclose by written word how to obtain the microorganism starting material from nature."  By making the biological material accessible to the public, they enabled the public to make and use the claimed antibiotics.  In Amgen, we noted the relevance of deposit practice to satisfaction of the enablement requirement but rejected the defendants' argument that a deposit was necessary in that case to satisfy the best mode requirement of § 112, ¶ 1.

Recognizing the importance of biological deposits to patent practice, the PTO has promulgated rules to address the procedural requirements relating to such deposits, but it has declined to expressly correlate substantive requirements relating to deposits with particular statutory requirements.  See Deposit of Biological Materials for Patent Purposes, 53 Fed. Reg. 39,420, 39,425 (Oct. 6, 1988) (notice of proposed rules) (codified at 37 C.F.R. Part 1) ("The rules are not intended to address which requirements of 35 U.S.C. 112 may be met by the making of deposits.").  The Office does offer guidance, however, in determining when a deposit may be necessary, such as "[w]here the invention involves a biological material and words alone cannot sufficiently describe how to make and use the invention in a reproducible manner."  MPEP § 2402 (8th ed. Aug. 2001).  The PTO has also issued a regulation stating when a deposit is not necessary, i.e., "if it is known and readily available to the public or can be made or isolated without undue experimentation."  37 C.F.R. §  1.802(b) (2001).  Inventions that cannot reasonably be enabled by a description in written form in the specification, but that otherwise meet the requirements for patent protection, may be described in surrogate form by a deposit that is incorporated by reference into the specification.  While deposit in a public depository most often has pertained to satisfaction of the enablement requirement, we have concluded that reference in the specification to a deposit may also satisfy the written description requirement with respect to a claimed material.

In this case, Enzo's deposits were incorporated by reference in the specification.  A person of skill in the art, reading the accession numbers in the patent specification, can obtain the claimed sequences from the ATCC depository by following the appropriate techniques to excise the nucleotide sequences from the deposited organisms containing those sequences.  The sequences are thus accessible from the disclosure in the specification.  Although the structures of those sequences, i.e., the exact nucleotide base pairs, are not expressly set forth in the specification, those structures may not have been reasonably obtainable and in any event were not known to Enzo when it filed its application in 1986.  We therefore agree with Enzo that reference in the specification to deposits of nucleotide sequences describe those sequences sufficiently to the public for purposes of meeting the written description requirement.

As the defendants point out, however, Enzo's claims 4 and 6 are not limited to the deposited sequences.  Claim 4 is directed to nucleotide sequences that are selected from the group consisting of the three deposited sequences, "discrete nucleotide subsequences thereof . . . mutated discrete nucleotide sequences of any of the foregoing inserts that are within said hybridization ratio and subsequences thereof[,] and . . . mixtures thereof."'  Claim 6 is also similarly directed to the three deposited sequences and subsequences and mutated variations thereof.  The specification defines a subsequence non-specifically as a nucleotide sequence "greater than about 12 nucleotides."'  As the deposited sequences are about 850, 850, and 1300 nucleotides long there are at least hundreds of subsequences of the deposited sequences, an unknown number of which might also meet the claimed hybridization ratio.  Moreover, Enzo's expert, Dr. Wetmur, stated that "astronomical" numbers of mutated variations of the deposited sequences also fall within the scope of those claims, and that such broad claim scope is necessary to adequately protect Enzo's invention from copyists who could otherwise make a minor change to the sequence and thereby avoid infringement while still exploiting the benefits of Enzo's invention.  The defendants assert that such breadth is fatal to the adequacy of the written description.  On the other hand, because the deposited sequences are described by virtue of a reference to their having been deposited, it may well be that various subsequences, mutations, and mixtures of those sequences are also described to one of skill in the art.  We regard that question as an issue of fact that is best resolved on remand.
  Because the district court's grant of summary judgment was based on its conclusion that Enzo's deposits could not satisfy the written description requirement as a matter of law, we reverse the district court's grant of summary judgment that claims 4 and 6 are invalid for failure to meet the written description requirement.  On remand, the court should determine whether a person of skill in the art would glean from the written description, including information obtainable from the deposits of the claimed sequences, subsequences, mutated variants, and mixtures sufficient to demonstrate possession of the generic scope of the claims.

We next address the question whether the compositions of the broader genus claims 1-3 and 5 are sufficiently described to meet the requirements of § 112 TA \s "§ 112" , ¶ 1, on the basis of Enzo's deposits of three sequences.  If those sequences are representative of the scope of the genus claims, i.e., if they indicate that the patentee has invented species sufficient to constitute the genera, they may be representative of the scope of those claims.  Because the district court concluded that the deposited sequences were not themselves described, it did not determine whether that description was representative of the genera in those claims.  Such determination should be made on remand.

When we addressed a similar issue in Eli Lilly, we determined that a disclosure of the sequence of rat cDNA was not descriptive of the broader invention consisting of mammalian and vertebrate cDNA, although it was a species falling within the scope of those claims.  In Eli Lilly, the specification and generic claims to all cDNAs encoding for vertebrate or mammalian insulin did not describe the claimed genus because they did not set forth any common features possessed by members of the genus that distinguished them from others.  Nor did the specification describe a sufficient number of species within the very broad genus to indicate that the inventors had made a generic invention, i.e., that they had possession of the breadth of the genus, as opposed to merely one or two such species.  The PTO has included a hypothetical example based on the facts of Eli Lilly in its Synopsis of Application of Written Description Guidelines in which the description requirement is not met.  The PTO has also provided a contrasting example of genus claims to nucleic acids based on their hybridization properties, and has determined that such claims may be adequately described if they hybridize under highly stringent conditions to known sequences because such conditions dictate that all species within the genus will be structurally similar.  Whether the disclosure provided by the three deposits in this case, coupled with the skill of the art, describes the genera of claims 1- 3 and 5 is a fact question the district court did not address.  On remand, the district court should determine, consistently with the precedent of this court and the PTO's Guidelines, whether one skilled in the art would consider the subject matter of claims 1-3 and 5 to be adequately described, recognizing the significance of the deposits and the scope of the claims.

Enzo argues that all of the claims are adequately described on another basis, viz., by means of the disclosed correlation of the function of hybridization with the bacterial DNA. In its petition for rehearing, Enzo states as attorney argument that "[t]he description and claiming of biological materials by their affinity to other materials that are clearly identified in the specification and claims (the particular deposited strains of N. gonorrhoeae and N. meningitidis ) inherently specifies structure, and is routine in this field."  Claim 1 sets forth the deposit numbers of six strains of N. gonorrhoeae to which the claimed nucleotide sequences preferentially hybridize, as well as the deposit numbers of six strains of N. meningitidis that are thereby distinguished.  Again, as with the claimed nucleotide sequences, the sequences of the genomic DNA of those bacteria are not disclosed, perhaps because such sequencing would have been unduly burdensome at the time of Enzo's invention.  However, as those bacteria were deposited, their bacterial genome is accessible and, under our holding today, they are adequately described in the specification by their accession numbers.  Because the claimed nucleotide sequences preferentially bind to the genomic DNA of the deposited strains of N. gonorrhoeae and have a complementary structural relationship with that DNA, those sequences, under the PTO Guidelines, may also be adequately described.  Although the patent specification lacks description of the location along the bacterial DNA to which the claimed sequences bind, Enzo has at least raised a genuine issue of material fact as to whether a reasonable fact-finder could conclude that the claimed sequences are described by their ability to hybridize to structures that, while not explicitly sequenced, are accessible to the public.  Such hybridization to disclosed organisms may meet the PTO's Guidelines stating that functional claiming is permissible when the claimed material hybridizes to a disclosed substrate.  That is a fact question.  We therefore conclude that the district court erred in granting summary judgment that the claims are invalid for failure to meet the written description requirement.  On remand, the court should consider whether one of skill in the art would find the generically claimed sequences described on the basis of Enzo's disclosure of the hybridization function and an accessible structure, consistent with the PTO Guidelines.  If so, the written description requirement would be met.

We next address Enzo's additional argument that the written description requirement for the generic claims is necessarily met as a matter of law because the claim language appears in ipsis verbis in the specification.  We do not agree.  Even if a claim is supported by the specification, the language of the specification, to the extent possible, must describe the claimed invention so that one skilled in the art can recognize what is claimed.  The appearance of mere indistinct words in a specification or a claim, even an original claim, does not necessarily satisfy that requirement.  One may consider examples from the chemical arts.  A description of an anti-inflammatory steroid, i.e., a steroid (a generic structural term) described even in terms of its function of lessening inflammation of tissues fails to distinguish any steroid from others having the same activity or function.  Similarly, the expression an antibiotic penicillin fails to distinguish a particular penicillin molecule from others possessing the same activity.  A description of what a material does, rather than of what it is, usually does not suffice.  The disclosure must allow one skilled in the art to visualize or recognize the identity of the subject matter purportedly described.
In Eli Lilly, we were faced with a set of facts in which the words of the claim alone did not convey an adequate description of the invention.  In such a situation, regardless whether the claim appears in the original specification and is thus supported by the specification as of the filing date, § 112 TA \s "§ 112" , ¶ 1 is not necessarily met.  If a purported description of an invention does not meet the requirements of the statute, the fact that it appears as an original claim or in the specification does not save it.  A claim does not become more descriptive by its repetition, or its longevity.

Inasmuch as § 112, ¶ 1 requires such description, we are not persuaded by Enzo's argument that, because the specification indicated that Enzo possessed the claimed invention by reducing three sequences within the scope of the claims to practice, Enzo necessarily described the invention.  It is true that in Vas-Cath, we stated:  "The purpose of the 'written description' requirement is broader than to merely explain how to 'make and use'; the applicant must also convey with reasonable clarity to those skilled in the art that, as of the filing date sought, he or she was in possession of the invention."  That portion of the opinion in Vas-Cath, however, merely states a purpose of the written description requirement, viz., to ensure that the applicant had possession of the invention as of the desired filing date.  It does not state that possession alone is always sufficient to meet that requirement.  Furthermore, in Lockwood v. American Airlines, Inc., we rejected Lockwood's argument that "all that is necessary to satisfy the description requirement is to show that one is 'in possession' of the invention.".  Rather, we clarified that the written description requirement is satisfied by the patentee's disclosure of "such descriptive means as words, structures, figures, diagrams, formulas, etc., that fully set forth the claimed invention."
The articulation of the written description requirement in terms of "possession" is especially meaningful when a patentee is claiming entitlement to an earlier filing date under 35 U.S.C. §§ 119 or 120, in interferences in which the issue is whether a count is supported by the specification of one or more of the parties, and in ex parte applications in which a claim at issue was filed subsequent to the application.  Application of the written description requirement, however, is not subsumed by the "possession" inquiry.  A showing of "possession" is ancillary to the statutory mandate that "[t]he specification shall contain a written description of the invention," and that requirement is not met if, despite a showing of possession, the specification does not adequately describe the claimed invention.  After all, as indicated above, one can show possession of an invention by means of an affidavit or declaration during prosecution, as one does in an interference or when one files an affidavit under 37 C.F.R. § 1.131 to antedate a reference.  However, such a showing of possession alone does not cure the lack of a written description in the specification, as required by statute.

Similarly, we conclude that proof of a reduction to practice, absent an adequate description in the specification of what is reduced to practice, does not serve to describe or identify the invention for purposes of § 112 TA \s "§ 112" , ¶ 1.  As with "possession," proof of a reduction to practice may show priority of invention or allow one to antedate a reference, but it does not by itself provide a written description in the patent specification.  We are thus not persuaded by Enzo's argument, relying on the PTO's Guidelines, that its disclosure of an actual reduction to practice is an important "safe haven" by which it has demonstrated compliance with the description requirement.  The Guidelines state: 

Actual reduction to practice may be crucial in the relatively rare instances where the level of knowledge and level of skill are such that those of skill in the art cannot describe a composition structurally, or specify a process of making a composition by naming components and combining steps, in such a way as to distinguish the composition with particularity from all others. 

For biological inventions, for which providing a description in written form is not practicable, one may nevertheless comply with the written description requirement by publicly depositing the biological material, as we have held today.  That compliance is grounded on the fact of the deposit and the accession number in the specification, not because a reduction to practice has occurred.  Such description is the quid pro quo of the patent system; the public must receive meaningful disclosure in exchange for being excluded from practicing the invention for a limited period of time.

Conclusion
For the foregoing reasons, we conclude that the district court erred in granting summary judgment that the claims of the 659 patent are invalid for failure to meet the written description requirement of 112, 1.  While the district judge clearly understood and correctly applied this courts existing precedent, we nevertheless reverse because this case has taken us into new territory and we have held, as a matter of first impression, that reference in a patent specification to a deposit of genetic material may suffice to describe that material.  We therefore remand for further resolution consistent with this opinion.

Reversed and Remanded
Order
July 15, 2002.

A petition for rehearing was filed by the plaintiff-appellant, and a response thereto was invited by the court and filed by the defendants-appellees.  The United States Patent and Trademark Office and Fish & Richardson P.C. filed briefs as amici curiae.  This matter was referred first to the merits panel that heard this appeal, which vacated its earlier decision and prepared a revised decision for issuance.  Thereafter, at the request of a non-panel judge, an en banc poll was conducted concerning whether the appeal ought to be heard en banc.  The poll failed.  Circuit Judges Rader, Gajarsa, and Linn would have heard the appeal en banc.

Upon consideration thereof,

It is ordered that:

The petition for rehearing is granted as set forth in the panel opinion issued concurrently with this order.

ON DENIAL OF PETITION FOR REHEARING EN BANC

Circuit Judge Lourie with whom Circuit Judge Pauline Newman joins, concurring in the court's decision not to hear the case en banc.

I agree that the court correctly declined to hear this case en banc.
First, it is important to note that the earlier panel majority, in response to the petition for rehearing, has reversed its earlier decision.  Taking the case en banc would therefore delay and hence frustrate the remand of the case solely for the purpose of revising written description law.  That law is sound and does not need revision, at least as proposed by the dissents.

The dissenters believe that the written description requirement is simply a requirement for enablement.  With all due respect, that is incorrect.  The complete statutory provision is as follows: 

The specification shall contain a written description of the invention, and of the manner and process of making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains or with which it is most nearly connected, to make and use the same, and shall set forth the best mode contemplated by the inventor of carrying out his invention. 

(emphasis added).  I read the statute so as to give effect to its language.  The statute states that the invention must be described.  That is basic patent law, the quid pro quo for the grant of a patent.  Judge Rader notes that historically the written description requirement served a purpose when claims were not required.  While that may be correct, when the statute began requiring claims, it was not amended to delete the requirement; note the comma between the description requirement and the enablement provision, and the "and" that follows the comma.  Judge Rich, whom Judge Rader cites, was in fact one of the earliest interpreters of the statute as having separate enablement and written description requirements.  The basic requirement to describe one's invention was recently emphasized as an independent patentability requirement by the Supreme Court in Festo: 

In addition, the patent application must describe, enable, and set forth the best mode of carrying out the invention. § 112 TA \s "§ 112"  (1994 ed.).  These latter requirements must be satisfied before issuance of the patent, for exclusive patent rights are given in exchange for disclosing the invention to the public.  See Bonito Boats, 489 U.S. [141,] 150-151 [(1999)].  What is claimed by the patent application must be the same as what is disclosed in the specification; otherwise the patent should not issue. 

Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 535 U.S. 722 (2002) (emphases added).

It is said that applying the written description requirement outside of the priority context was novel until several years ago.  Maybe so, maybe not; certainly such a holding was not precluded by statute or precedent.  New interpretations of old statutes in light of new fact situations occur all the time.  I believe these issues have arisen in recent years for the same reason that more doctrine of equivalents issues are in the courts, viz., because perceptions that patents are stronger tempt patent owners to try to assert their patents beyond the original intentions of the inventors and their attorney.  That is why the issues are being raised and that is why we have to decide them.  Claims are now being asserted to cover what was not reasonably described in the patent.

Moreover, the dissenters would limit the requirement, to the extent that they credit the written description portion of the statute as being a separate requirement at all, to priority issues.  The statute does not say "a written description of the invention for purposes of policing priority."  While it has arisen primarily in cases involving priority issues, Congress has not so limited the statute, and we have failed to so limit it as well.  As for the lack of earlier cases on this issue, it regularly happens in adjudication that issues do not arise until counsel raise them, and, when that occurs, courts are then required to decide them.  Even now, a written description issue should not arise unless a patentee seeks to have his claims interpreted to include subject matter that he has not adequately disclosed in his patent.  Although it is true that the written description requirement has been applied rigorously in some recent cases, I do not believe that any of those cases were decided wrongly.  The losing patents (or applications) involved did not adequately disclose what was claimed:  a particular ratio of variables; a sofa with controls other than on the console; a cup other than a conical cup; human insulin cDNA; or beta-interferon.  Interpretation of written description as this court has done furthers the goal of the law to have claims commensurate in scope with what has been disclosed to the public.

I believe that the dissenters miss the point in seeing this case as involving an original claim or in ipsis verbis issue.  There is no question that an original claim is part of the specification.  That was the question answered in the affirmative by In re Gardner, 480 F.2d 879 (C.C.P.A. 1973) in which the CCPA found compliance with the written description requirement over the objection of the PTO Commissioner, who argued that an original claim should not be considered part of the written description unless the specification was amended to contain the subject matter of the original claim.  However, the question here is whether the disclosure, as an original claim, or in the specification,
 adequately describes the invention.  It is incorrect that the mere appearance of vague claim language in an original claim or as part of the specification necessarily satisfies the written description requirement or shows possession of a generic invention.

Not only are we not entitled to ignore the statutory written description requirement, but our court has not.  Earlier cases also upheld a separate written description requirement, and the fact that they may have pertained to priority disputes does not vitiate their basic requirement to disclose one's invention.  Section 112, paragraph 1, does not limit itself to priority disputes.  I thus believe it is incorrect, as Judge Rader states, that our cases have limited the written description/new matter doctrine to priority protection.  Opinions explain the decisions on the issues that come before them on the facts presented; those cases have not expressly limited the written description requirement to priority issues, and in fact they emphasize that the requirement arises in a "variety of situations."  Any language seemingly appearing to limit the language to priority issues does so because it addresses a priority issue that was before it.  Other broad language is not binding holding on different facts and raising different issues.  Courts do not, or should not, purport to write treatises on the law, outlining all aspects of a statute that comes before them.  They decide issues raised in light of the decision being reviewed.

Moreover, even if written description is related to and overlaps with "new matter," so what?  One can fail to meet the requirements of the statute in more than one manner, and in any event the case cited as equating those two requirements in fact distinguishes §§ 112 TA \s "§ 112"  and 132 as concerning:  (1) claims not supported by the disclosure; and (2) the prohibition of new matter to the disclosure, respectively.  In re Rasmussen, 650 F.2d 1212, 1214-15 (C.C.P.A. 1981).  Rasmussen states that "[t]he proper basis for rejection of a claim amended to recite elements thought to be without support in the original disclosure, therefore, is § 112, first paragraph, not § 132 TA \s "§ 132" ."  Id.
In addition, we do not "elevate 'possession' to the posture of a statutory test of patentability."  Rather, the opinion refines the "possession" test for circumstances such as these in which the inventors showed possession of a species of the invention by reference to a deposit, but may not have described what else within the scope of the claims they had possession of.  While "possession" is a relevant factor in determining whether an invention is described, it is only a criterion for satisfying the statutory written description requirement.  Showing possession is not necessarily equivalent to providing a written description.

Judge Rader's dissenting opinion cites authors who disapprove of our decisions.  While views of knowledgeable and objective commentators are surely of interest to this court, we should not interpret the law based on taking polls of discontented writers.  Our commission is to apply the law to the facts and attempt to explain the reasons for our decisions.  Critical articles may be written by those who have lost a case, or those who are skilled in a particular technology or not, or those who have little practical experience or who are seasoned experts.  While Judge Rader cites articles critical of Lilly, others are favorable.  Not surprisingly, an author from Eli Lilly took a positive view of the case.  See Mark J. Stewart TA \l "United States v. Stewart, 323 F.Supp.2d 606 (S.D.N.Y. 2004)" \s "Stewart" \c 1  (patent associate at Eli Lilly), Note, The Written Description Requirement of 35 U.S.C. § 112(1):  The Standard After Regents of the University of California v. Eli Lilly & Co., 32 Ind. L.Rev. 537, 563 (1999) ("[T]he holding in Lilly actually avoided a disaster that would have crippled the biotechnology industry.  The enormous amount of time and money companies spend to study DNA and protein variants, to clone homologous genes and protein family members, and to mine databases would no longer be justified had the court found the written description in '525 adequate.").

Other authors support a robust written description requirement and point out the benefits of such a requirement to the public.  See, e.g., Scott A. Chambers, "Written Description" and Patent Examination Under the U.S. Patent and Trademark Office Guidelines, IP Litigator, Sept.-Oct.2000, at 9, 10 ("Thus, the Federal Circuit's present interpretation of the written description requirement maintains the vitality of the U.S. patent system and provides disclosures that others can build on.  By suggesting that disclosure of the structure or actual sequence of complex chemical entities may sometimes be required, the Federal Circuit may have advanced the goal of the patent system to actually put the claimed invention into the hands of the public."); Margaret Sampson, The Evolution of the Enablement and Written Description Requirements under 35 U.S.C. §  112 in the Area of Biotechnology, 15 Berkeley Tech. L.J. 1233, 1260-61 (2000) ("Without a heightened written description requirement, inventors could receive patent rights to sequences of which they have no knowledge, in organisms with which they have never worked . . . . Therefore, the Federal Circuit's approach to the written description requirement in the area of biotechnology has prevented nucleotide sequence claims from becoming a Pandora's box that the patent law is unable to control.").  In any event, we decide cases as they come to us, based on the arguments raised, the decisions below, the law, the facts, and our best efforts, not based on occasional journal articles.

Since some of the cases implicated by this issue are in the biotech field, I should point out that, among the problems in comprehension of the issues in a biotech context is that a functional description of DNA does not indicate which DNA has been invented.  And simply acknowledging the presence of a DNA that serves a particular function, whose existence has been postulated since, perhaps, Mendel, plus a general process for finding it, is not a description of the DNA.  It is a research plan at best, and does not show "possession" of any invention.

Still, in terms of the more practical aspects of complying with the statute, meeting the description requirement is the first task in drafting a patent application.  Enabling one of skill in the art to make and use the invention is a separate requirement.  To interpret the written description requirement only as an enablement provision is to let the tail wag the dog.  Perhaps there is little difference in electrical and mechanical inventions between describing an invention and enabling one to make and use it, but that is not true of chemical and chemical-like inventions.

Enzo's patent claimed a genus of chemical-like materials (a sequence of nucleic acids is of a chemical nature--note the claims begin with "a composition").  Although one may envision a general concept, what one usually does first in making or isolating a chemical or chemical-related invention is to obtain a specific material or materials.  One then broadens the concept to extend it as far as one envisions that other materials will have the same utility and can be similarly made.  That broadened concept becomes the genus in a patent application that is both the broadest statement constituting a written description and usually claim 1.  One then elaborates to fill in the genus with representative examples of compounds or substances that fall within the genus.  That is part of the written description needed to support the generic claim.  Then, one tells how to make the materials, and then how to use them.  That is enablement, separate in concept from describing what the invention is.  The idea that there is no requirement in the statute to describe one's new invention (aside from the fact that the language of the statute contains one) separate from the requirement to enable one to make and use it is not correct.  Disclosure is the first role of a patent.  One must first state what one's invention is.  That is quite different from telling how to make and use it.

Some commentators have had difficulty in understanding how one may have enabled an invention, but not described it.  They believe they must coincide.  As an example of how the written description and enablement provisions differ in chemistry, however, one may readily have enabled the making of an invention, but still not have described it.  For example, a propyl or butyl compound may be made by a process analogous to a disclosed methyl compound, but, in the absence of a statement that the propyl and butyl compounds are part of the invention, they have not been described and they are not entitled to a patent (I make no implication here about coverage under the doctrine of equivalents).  This is surely part of the recent history of some biotechnology patents.

In sum, we have evolved a consistent body of law over a number of years, based on the statute and basic principles of patent law.  I see no reason to hear this case en banc and rewrite the statute.

Circuit Judge Pauline Newman concurring in the denial of rehearing en banc.

I join Judge Lourie's statement, and write separately to emphasize my concern with the position of the dissent concerning the law of written description.  The description of the invention has always been the foundation of the patent specification.  It sets forth what has been invented, and sets boundaries of what can be claimed.  The theory of the dissent that a description of the invention is not needed in order to support the claims, but serves only to antedate prior art or establish priority in an interference, is a dramatic innovation in the theory and practice of patents.  It has never been the sole purpose of the description requirement, and negates not only the logic but also the history of patent practice.  The dissent's citation of cases in which the description of the invention has been relied on to antedate references and in interference contests reinforces, not reduces, the role of the description of the invention in establishing what has been invented.

The dissent argues that the subject matter that is intended to be patented need not be described, as long as it is enabled.  Undoubtedly, in many patents these requirements are met by the same information content.  And the special case of the biological deposit is a method of complying with the statutory requirements, as the panel now confirms; this expedient implements the statute for this special subject matter, but does not change it.  It is not the law that the description of the invention serves only to establish priority, to be invoked only when priority is at issue.  The invention that is covered by the claims must be described as well as enabled, as the statute has always required.

Circuit Judge Dyk concurring in the court's decision not to hear the case en banc.

The opinions of Judges Newman, Lourie, Rader, and Linn concerning the denial of en banc rehearing raise important and interesting questions, including questions concerning the correctness of our earlier decision in [Eli Lilly] that may someday warrant the court's en banc attention.  Given the panel's decision on rehearing, remanding for further consideration by the district court, this is not the appropriate occasion for en banc review.  The court will also benefit from further percolation of these issues before they are addressed by the full court.

Circuit Judge Rader with whom Circuit Judges Gajarsa and Linn join, dissenting from the court's decision not to hear the case en banc.

The tortuous path of this case shows the perils of ignoring the statute and over thirty years of consistent written description case law.
  The first version of this opinion, Enzo Biochem, Inc. v. Gen-Probe, Inc., 285 F.3d 1013 (Fed. Cir. 2002), purported to invalidate a patent because the inventor had not shown "possession of the invention" for written description.  As this court now acknowledges, an inventor can hardly show possession of an invention better than by depositing the invention in an internationally recognized repository.  This court corrects part of the mistake of Enzo I.  Yet the court still remands to the district court to reexamine the written description requirement.  Because the written description requirement as created and applied for thirty years does not apply to this case, I would grant en banc review and correct the rest of this court's misapplication of the description requirement.

Statute

Because the greater mistake in this case is misapplication of this court's written description case law, this opinion devotes only a few paragraphs to the statutory interpretation question.  The United States' brief as amicus curiae in support of rehearing en banc states concisely this Enzo opinion's disregard for the statute: 

A straightforward reading of the text of section 112 suggests that the test for an adequate written description is whether it provides enough written information for others to make and use the invention.  The statute provides that the "specification shall contain a written description of the invention . . . in such full, clear, concise, and exact terms as to enable any person skilled in the art . . . to make and use the same."  Thus, an adequate written description assures that others can "make and use" the invention.

If it is possible to characterize disregard of statutory text as a secondary mistake, this case fits that classification.  The more important problem is disregard for the case law that originated the written description requirement and applied it for over thirty years.

Origin and History of the Written Description Requirement

The words "written description" first appeared in the Patent Act of 1793.  At that time, of course, patents did not require claims but only a written description sufficient "to distinguish [the invention] from all other things before known or used."  In Evans v. Eaton, 20 U.S. (7 Wheat) 356 (1822), the Supreme Court construed the description language to require applicants to enable their inventions and to provide the notice function of claims: 

[After enablement,] [t]he other object of the specification is to put the public in possession of what the party claims as his own invention, so as to ascertain if he claims any thing that is in common use, or is already known . . . . 

In later enactments, this notice function was assigned to claims, leaving enablement as the only purpose of the "written description" language.  As noted in the United States' brief, the modern descendant of the 1793 phrase still requires only a written description "in such . . . terms as to enable [the invention]."  In J.E.M. AG Supply, the Supreme Court acknowledged only enablement as the disclosure quid pro quo of the Patent Act:  "In addition [to novelty, utility, and nonobviousness], to obtain a utility patent, a breeder must describe the plant with sufficient specificity to enable others to 'make and use' the invention after the patent term expires."  Reading the statute, the Supreme Court correctly found no general disclosure requirement in title 35 other than enablement.

Before 1967, this court's predecessor, the United States Court of Customs and Patent Appeals also did not differentiate written description from enablement.  In 1966, that predecessor court wrote in detail about section 112, paragraph 1, and found only two requirements--enablement (the A requirement under Judge Rich's terminology) and best mode (the B requirement).

In 1967, the Court of Customs and Patent Appeals first separated a new written description (WD) requirement from the enablement requirement of § 112 TA \s "§ 112" .  The reason for this new judge-made doctrine needs some explanation.  Every patent system must have some provision to prevent applicants from using the amendment process to update their disclosures (claims or specifications) during their pendency before the patent office.  Otherwise applicants could add new matter to their disclosures and date them back to their original filing date, thus defeating an accurate accounting of the priority of invention.  Priority always a vital issue in patent prosecution procedures--often determines entitlement to an invention.  Before 1967, the United States Patent Office and the Court of Customs and Patent Appeals used a "new matter" rejection to ensure that applicants did not update their disclosures after the original filing date of the application.  This "new matter" rejection had a statutory basis:  "No amendment shall introduce new matter into the disclosure of the invention."  35 U.S.C. § 132 TA \s "§ 132" .

In 1967, in In re Ruschig, 379 F.2d 990 ([C.C.P.A ]1967), this court's predecessor created for the first time a new WD doctrine to enforce priority.  In the context of a new claim added "[a]bout a year after the present application was filed," the Ruschig court sought to determine "whether [the new] claim 13 is supported by the disclosure of appellants' application."  Rather than use § 132 TA \s "§ 132" , however, Ruschig assigned the role of policing priority to § 112 TA \s "§ 112" .  As a technical matter, the Court of Customs and Patent Appeals distinguished between adding new matter to the specification and adding new matter to the claims.  Under PTO practice, new matter in the claims would draw a § 132 rejection of the claims; new matter in the specification would draw a § 132 objection to the addition.  The Ruschig court, for the first time, decided to treat the objection alone as a § 132 matter.  To deal with new matter in the claims, the court calved a new WD doctrine out of the § 112 enablement requirement.
  As long as the new WD doctrine applied according to its original purpose as an identical twin of the § 132 new matter doctrine, these technical distinctions were of little practical consequence.

In any event, the WD doctrine, at its inception had a very clear function preventing new matter from creeping into claim amendments.  Judge Rich, the author of Ruschig, often reiterated the purpose of WD.  For instance in the case of In re Wertheim, 541 F.2d 257 (CCPA 1976), the Court of Customs and Patent Appeals confronted a priority issue:
The dispositive issue under this heading is whether appellants' parent and Swiss applications comply with 35 U.S.C. § 112 TA \s "§ 112" , first paragraph, including the description requirement, as to the subject matter of these claims.   If they do, these claims are entitled to the filing dates of the parent application . . . . [A] right of foreign priority in appellants' Swiss application will antedate Pfluger 1966 and remove it as prior art against the claims. 

(emphasis added).  In resolving this question, Judge Rich stated again the purpose of WD:  "The function of the description requirement is to ensure that the inventor had possession, as of the filing date of the application relied on, of the specific subject matter later claimed by him.". . . (emphasis added).  In sum, WD was a new matter doctrine, a priority policeman.

Returning to the history of WD, after 1967, the PTO continued to use new matter rejections under § 132 TA \s "§ 132" , but also embraced the coterminous written description analysis.  Thus, for many years, the PTO rejected priority errors in claims under both § 132 and § 112 TA \s "§ 112" .

In 1981, the Court of Customs and Patent Appeals noted that the two rejections were interchangeable:  "This court, ha[s] said that a rejection of an amended claim under § 132 TA \s "§ 132"  is equivalent to a rejection under § 112 TA \s "§ 112" , first paragraph.". . . (emphasis added).  To avoid confusion between new matter rejections and objections, the court chose to eliminate the § 132/§ 112 rejections and to use § 112 for new matter rejections (claims):  "The proper basis for rejection of a claim amended to recite elements thought to be without support in the original disclosure, therefore, is § 112, first paragraph, not § 132."  The purpose of the doctrine did not change.  As the sentence above states explicitly, the § 112 doctrine, like its corollary § 132, policed priority, nothing more.  At no time did either the CCPA or the Federal Circuit purport to apply the equivalent new matter/written description rejections to original claims or other claims without priority problems.  WD, the equivalent of the statutory new matter doctrine, simply has no application to claims without priority problems.

The Federal Circuit continued to follow this binding precedent.  In fact, this Circuit's test for written description required assessment of the specification to check "later claimed subject matter."  In fact, this standard emphasizes that WD does not examine the specification for "literal support" of the claim language unless priority is in question.  In any event, this Circuit did not apply WD to claims without priority problems because the doctrine had no purpose beyond policing priority.

The deviation from thirty years of precedent

In 1997, for the first time, this court purported to apply WD as a general disclosure doctrine in place of enablement, rather than as a priority doctrine.  In Eli Lilly, this court found that the '525 patent specification does not provide a WD of human insulin cDNA despite the disclosure of a general method of producing human insulin cDNA and a description of the human insulin A and B chain amino acid sequences that cDNA encodes.  In the words of the court, "a description that does not render a claimed invention obvious does not sufficiently describe that invention for purposes of § 112 TA \s "§ 112" , ¶ 1."  At another point, the court stated:  "An adequate written description of a DNA . . . 'requires a precise definition, such as by structure, formula, chemical name, or physical properties . . . .' "  In sum, the Eli Lilly opinion does not test a later claim amendment against the specification for priority, but asserts a new free-standing disclosure requirement in place of the statutory standard of enablement.  Based on the absence of a nucleotide-by-nucleotide recitation in the specification of the human insulin cDNA, the court determined that the applicant had not adequately described the invention.  For the first time, this court purported to apply WD without any priority question.  Even accepting that WD can be isolated as a separate requirement from enablement in § 112, ¶ 1, the words "written description" hardly prescribe a standard that requires nucleotide-by-nucleotide disclosure.

Under the correct written description test, one of skill in the art would have recognized that the '525 patent in Lilly had no new matter or priority problems.  In terms of the statutory test for adequacy of disclosure, the patent disclosure undoubtedly warranted rejection for lack of enablement.  Under the In re Wands test for enablement, 858 F.2d 731 (Fed. Cir.1988), the inventor certainly did not show one of skill in the art how to make human insulin cDNA.
  Moreover the patent claimed vertebrate insulin cDNA a category ranging from fish to humans again claims whose scope far exceeds the patent's enabling disclosures.  In fact, the patent disclosure only revealed that the inventor had enabled cloning of rat insulin.  Instead of invalidating under the statutory test for adequacy of disclosure, i.e., enablement, the Lilly court purported to create a new doctrine for adequacy of disclosure that it labeled incorrectly "written description."  As noted, from its creation through thirty years of application, WD had never been a free-standing substitute for enablement.

Although it should not be necessary, a brief defense of the statutory standard for adequate disclosure shows the flaws of the new form of WD.  Enablement already requires inventors to disclose how to make (reproduce, replicate, manufacture) and how to use the invention (by definition rendering it a "useful art").  Therefore, because the competitor can make the invention, it can then acquire the DNA sequence or any other characteristic whenever it desires.  Meantime the competitor can use, exploit, commercialize (outside the patent term) or improve upon and design around (within the patent term) as much of the invention as it cares to make.  In other words, the statutory standard for sufficiency of disclosure serves masterfully the values of the patent system.

Even after Lilly, the Federal Circuit--in all other WD cases before this Enzo case--applied priority principles, declining to assert the doctrine as a general test for adequacy of disclosure.  One of those opinions analyzes WD with particular care: 

The written description requirement and its corollary, the new matter prohibition of 35 U.S.C. § 132 TA \s "§ 132" , both serve to ensure that the patent applicant was in full possession of the claimed subject matter on the application filing date.  When the applicant adds a claim or otherwise amends his specification after the original filing date, as Brandon did in this case, the new claims or other added material must find support in the original specification. 

TurboCare Div. Of Demag Delaval Turbomachinery Corp. v. General Elec. Co., 264 F.3d 1111, 1118 (Fed. Cir. 2001).

In sum, the written description language has been in the statute since 1870, yet only since 1967 has case law separated it from enablement.  The separation itself is not disruptive of the patent system, however, because the doctrine operated solely to police priority.  Indeed, with the exception of Lilly and this Enzo case, this court and its predecessor have only applied the doctrine within the limits of its origin as an "equivalent" or "corollary" of 35 U.S.C. § 132 TA \s "§ 132" , the new matter section.

Enzo and written description
The record in this case shows that no priority issues remain to invoke WD.  The inventor in this case amended the original claims in response to the examiner's request to place the selective hybridization steps in the claims.  Thus, the amendments were all narrowing meaning the applicant added no new matter to the claims by amendment.  Instead, the applicant copied material from the original specification into the original claims.  By definition, this case presents no new matter or priority issues requiring application of the original WD doctrine.  The original specification contained all of the subject matter included in the inventor's claims.  For this reason, the panel misapplies § 112 TA \s "§ 112" , ¶ 1 by remanding on the question of WD.  If any § 112, ¶ 1 questions remain, they are questions of the sufficiency of disclosure, an enablement question.  Instead, the panel, relying on Lilly, advocates applying WD "regardless whether the claim appears in the original specification and is thus supported by the specification as of the filing date."  To the contrary, WD has no such application consistent with the statute and the case law.

Why does this matter?

As both Lilly and this case show, the aberrant form of WD requires far more specific disclosure than enablement.
  Because the Lilly application of § 112 TA \s "§ 112" , ¶ 1 requires a far more demanding disclosure, defendants will have no need to invoke enablement, but will proceed directly to the more demanding Lilly § 112, ¶ 1 requirements.  Thus, the new breed of WD evident in Lilly and this case threatens to further disrupt the patent system by replacing enablement the statutory test for adequate disclosure.  See, Rai, Arti, "Intellectual Property Rights in Biotechnology:  Addressing New Technology" 34 Wake Forest L.Rev. 827, 834-35 (Fall, 1999) ("Thus in [Lilly ] . . . the CAFC broke new ground by applying the written description requirement not only to later-filed claims but also to claims filed in the original patent . . . . [T]he Lilly court used the written description requirement as a type of elevated enablement requirement."); Mueller, Janice M., "The Evolving Application of the Written Description Requirement to Biotechnological Inventions" 13 Berkeley Tech. L.J. 615, 617 (Spring 1998) ("The Lilly decision establishes uniquely rigorous rules for the description of biotechnological subject matter that significantly contort written description doctrine away from its historic origins and policy grounding.  The Lilly court elevate[s] written description to an effective 'super enablement' standard . . . .").

Furthermore, the Supreme Court repeatedly cautioned against the disruption of the settled expectations of the inventing community.  Lilly and now this case change the application of the WD test and "up the ante" for disclosure a situation inventors might have addressed if they could have foreseen that this court would disrupt settled disclosure principles.  At this point, however, those inventors have no way to change patents that comply with enablement disclosure, but not the stiffer demands of Lilly.
Replacement of enablement doctrines with an ill-defined general disclosure doctrine of WD imperils the integrity of the patent system.  Enablement, arguably the most important patent doctrine after obviousness, has many important applications.  Beyond mere adequacy of disclosure, it serves as the line of demarcation between the visionary theorist (adds nothing to the useful arts) and the visionary pioneer (contributes to the useful arts) . . . and also serves to limit claim scope thus demarking the boundary between pioneer inventions and patentable improvements.  The WD possession test cannot perform these functions.  Professor Janis explains that WD provides a blunt tool to measure the sufficiency of disclosure: 

Today, however the written description requirement enjoys a prominence wholly out of proportion to its humble origins. 

. . .
Recent efforts to elaborate the 'possession' standard both confirm the substantial redundancy of the enablement and written description requirements . . . . 

. . . 

[T]he written description requirement is a threat to the coherence of disclosure doctrines . . . . 

Janis, Mark D., "On Courts Herding Cats:  Contending with the 'Written Description' Requirement (and Other Unruly Patent Disclosure Doctrines)" 2 Wash. U.J.L. & Pol'y 55, 60, 70, 83 (2000).

Professors Rai, Mueller, and Wegner, among others, agree with Professor Janis's assessment.  Rai, Mueller, supra; Wegner, Harold C., "An Enzo White Paper:  A New Judicial Standard for a Biotechnology 'Written Description' Under 35 U.S.C. § 112 TA \s "§ 112" , ¶ 1'' 1 J. Marshall Rev. Intell. Prop. L. 254, 263 (2002) (recognizing "there may very well be problems with the scope of enablement in the facts of the Enzo case," but written description would not apply to "original claims.").

For biotech inventions, according to the Lilly standard, § 112 TA \s "§ 112" , ¶ 1 requires a precise listing of the DNA sequence nucleotide-by-nucleotide.  Enablement, on the other hand, requires that the specification show one of skill in the art how to acquire that sequence on their own.  As a test for biotech claims without priority issues, WD may well jeopardize a sizeable percentage of claims filed before the Lilly departure in 1997.  These patents had no notice of a change in the statutory standard for disclosure.  Moreover the Lilly/Enzo rule prejudices university or small inventors who do not have the expensive and time-consuming resources to process every new biotechnological invention to extract its nucleotide sequence.  See, Mueller, supra at 617 ("Lilly  . . .  will likely chill development.");  Sampson, Margaret, "The Evolution of the Enablement and Written Description Requirements Under 35 U.S.C. § 112 in the Area of Biotechnology."  15 Berkeley Tech. L.J. 1233, 1262 (Fall 2000) ("The primary argument against the Federal Circuit's heightened written description requirement for biotechnological invention is that . . . it also 'reduces incentives to invest in innovation by depriving potential patentees of the opportunity to fully benefit from their research.'").

Saving the obvious for last, Lilly and this case really cannot depart from decades of established case law on § 112 TA \s "§ 112" , ¶ 1.  Even the court's decision to issue this improved version of Enzo without correcting all the problems does not indicate any acceptance of written description as a general disclosure doctrine for all claims regardless of priority issues.  Lilly and this case are panel cases and cannot override the statute that makes enablement the general disclosure doctrine and the vast body of prior case law limiting WD to its original purpose.  Sadly, however, this case will perpetuate the confusion.

Conclusion

Written description a part of the Patent Act since 1870 has taken on a life separate from its statutory context only since 1967.  As long as WD applied only for the reasons that occasioned its judicial creation, it did not disrupt the rest of the Patent Act.  Two recent cases, however, this case and the 1997 Lilly case, have purported to create a new disclosure doctrine that supplants enablement.  Although this court declines to take this occasion to correct those dalliances, the origin and purpose of both § 112 TA \s "§ 112" , ¶ 1 doctrines serve notice that neither Lilly nor this case properly applies the otherwise orderly disclosure doctrines. . . .
Circuit Judge Linn with whom Circuit Judges Rader and Gajarsa join, dissenting from the court's decision not to the hear the case en banc.

I am in agreement with much of the panel's reasoning in the revised opinion, but part company with the panel's treatment of written description and enablement issues, most notably in the text dealing with the in ipsis verbis issue.

With all due respect, the panel opinion in my view conflates and perpetuates the confusion our precedent has engendered between written description as a separate requirement ("possession of the invention")--an issue relevant to priority--and enablement--an issue relevant to the sufficiency of the disclosure.  The notion of having to show "possession of the invention" was discussed in Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, (Fed. Cir. 1991) and other cases from our court as a convenient way to measure or test entitlement of later filed claims to an earlier priority date.  It was not and should not be a test for sufficiency of disclosure, per se.  It should have no place in and does not aid in the disposition of cases where the claims in question are part of the original disclosure.  In those cases, entitlement to the filing date is inherent in that the claims themselves--having been filed as part of the original application--provide their own written description.

35 U.S.C. § 112 TA \s "§ 112"  requires a written description of the invention, but the measure of the sufficiency of that written description in meeting the conditions of patentability in paragraph 1 of that statute, either by reference to a microorganism deposit or in terms in ipsis verbis with the language of the claims, should depend solely on whether it enables any person skilled in the art to which the invention pertains to make and use the claimed invention.  Where priority is not an issue, as in the present case, the focus once a written description has been found should be on whether the description meets the enablement requirement.  Satisfaction of the "possession of the invention" test simply is not relevant.

The question presented by 35 U.S.C. § 112 TA \s "§ 112" , paragraph 1, is not, "Does the written description disclose what the invention is, or does it merely describe what it does?"  The question is, "Does the written description describe the invention recited and described in the claims--themselves part of the specification--in terms that are sufficient to enable one of skill in the art to make and use the claimed invention?"  That is the mandate of the statute and is all our precedent, prior to [Eli Lilly] and the present case, demand.  For original claims, where priority is not an issue, the notion of possession of the invention is not germane, the claim itself evidencing possession of the invention as of the filing date.  In the panel opinion, the discussion of the in ipsis verbis issue properly addresses enablement issues but does so in words not of enablement but of "possession of the invention."  This conflates the two unrelated issues, elevates "possession" to the posture of a statutory test of patentability--which it is not--and fosters further confusion in what is already a confusing area of our precedent.

The U.S. Patent and Trademark Office ("PTO") aptly states the reason why this case should be taken en banc:  "[a]lthough this Court has addressed the 'written description' requirement of section 112 on a number of occasions, its decisions have not taken a clear and uniform position regarding the purpose and meaning of the requirement."

This is an area of law that is of significant importance to the biotech industry and affects how patent applications are drafted, prosecuted and will be enforced in this and other areas of emerging technology.  When patent attorneys set out to write patent applications, they do so for an educated audience--those skilled in the art--and attempt to describe the invention in a way that enables those of ordinary skill to make and use the invention as claimed.  Before the decision in Lilly, the practicing bar had accepted and found workable the notion elucidated in our precedent that § 112 TA \s "§ 112"  requires a written description sufficient to enable one of ordinary skill in the art to make and use the claimed invention--i.e., enablement.  Lilly changed the landscape and engendered the debate the panel opinion in this case perpetuates.

Some have praised Lilly for maintaining the integrity of patent disclosures and for curbing patent filings for inventions that have not yet been made but are just nascent ideas.  Others have been sharply critical of Lilly.  The debate is well framed by the panel opinion and the contemporaneous dissent of Judge Rader.  Those opinions highlight the uncertainty this issue raises in how inventions are protected, in how the PTO discharges its responsibilities, and in how business is conducted in emerging fields of law.  These uncertainties will be left unresolved until we clarify this en banc.  The issue is important, is ripe for us to consider, and deserves to be clarified, one way or the other.  For these reasons, I respectfully dissent from the court's declining to consider this case en banc.
Notes & Questions
1.
Chakrabarty TA \s "Chakrabarty"  is often asserted as the beginning of the biotech industry in the U.S., although of course there were other factors involved as well.  It certainly spawned a number of new cases and controversies on patenting life, some of which are reproduced in Chapter 8.

2.
An early seminal case for determining the novelty of biotechnological/genomic inventions is Fiers v. Revel, 984 F.2d 1164 (Fed. Cir. 1993) TA \l "Fiers v. Revel, 984 F.2d 1164 (Fed. Cir. 1993)" \s "Fiers v. Revel" \c 1 .  The excerpt below shows the impact that the highly technical rules regarding inter alia priority based on foreign filings have on interference proceedings.
Walter C. Fiers, Michel Revel, and Pierre Tiollais appeal from the June 5, 1991 decision of the Patent and Trademark Office Board of Patent Appeals and Interferences, awarding priority of invention in a three-way interference proceeding, No. 101,096, to Haruo Sugano, Masami Muramatsu, and Tadatsugu Taniguchi (Sugano).  We affirm.

Background
This interference among three foreign inventive entities relates to the DNA which codes for human fibroblast beta-interferon (β-IF), a protein that promotes viral resistance in human tissue.  It involves a single count which reads:

A DNA which consists essentially of a DNA which codes for a human fibroblast interferon-beta polypeptide. 

The parties filed U.S. patent applications as follows:  Sugano on October 27, 1980, Fiers on April 3, 1981, and Revel and Tiollais (Revel) on September 28, 1982.  Sugano claimed the benefit of his March 19, 1980 Japanese filing date, Revel claimed the benefit of his November 21, 1979 Israeli filing date, and Fiers sought to establish priority under 35 U.S.C. § 102 TA \s "35 U.S.C. § 102" (g) based on prior conception coupled with diligence up to his British filing 

Sugano's Japanese application disclosed the complete nucleotide sequence of a DNA coding for β-IF and a method for isolating that DNA.
  Revel's Israeli application disclosed a method for isolating a fragment of the DNA coding for β-IF as well as a method for isolating messenger RNA (mRNA) coding for β-IF, but did not disclose a complete DNA sequence coding for β-IF.
  Fiers, who was working abroad, based his case for priority on an alleged conception either in September 1979 or in January 1980, when his ideas were brought into the United States, coupled with diligence toward a constructive reduction to practice on April 3, 1980, when he filed a British application disclosing the complete nucleotide sequence of a DNA coding for β-IF.  According to Fiers, his conception of the DNA of the count occurred when two American scientists, Walter Gilbert and Phillip Sharp, to whom he revealed outside of the United States a proposed method for isolating DNA coding for β-IF brought the protocol back to the United States.
  Fiers submitted affidavits from Gilbert and Sharp averring that, based on Fiers' proposed protocol, one of ordinary skill in the art would have been able to isolate β-IF DNA without undue experimentation.
  On February 26, 1980, Fiers' patent attorney brought into the United States a draft patent application disclosing Fiers' method, but not the nucleotide sequence for the DNA.

The Board awarded priority of invention to Sugano, concluding that (1) Sugano was entitled to the benefit of his March 19, 1980 Japanese filing date, (2) Fiers was entitled to the benefit of his April 3, 1980 British filing date, but did not prove conception of the DNA of the count prior to that date, and (3) Revel was not entitled to the benefit of his November 21, 1979 Israeli filing date.  The Board based its conclusions on the disclosure or failure to disclose the complete nucleotide sequence of a DNA coding for β-IF.
3.
The nonobviousness requirement (§ 103 TA \s "§ 103" ) as applied to biotechnological/genomic inventions was heavily litigated before Congress amended the provision in 1995 to add what is now § 103(b).  Representative cases before § 103(b) was added include: Amgen, Inc. v. Chugai Pharmaceutical Co. Ltd., 927 F.2d 1200 (Fed. Cir. 1991) (affirming the validity of Amgen’s patent for artificially producing erythropoietin (a protein which stimulates the production of red blood cells) against claims of obviousness); In re Bell, 991 F.2d 781 (Fed. Cir. 1993) (reversing patent examiner’s obviousness rejection of inventors’ patent application claims directed to nucleic acid molecules (DNA and RNA) containing human sequences or genes which code for human insulin-like growth factors I and II (IGF), single chain serum proteins that play a role in the mediation of somatic cell growth following the administration of growth hormones); and  TA \s "In re Deuel" 

 TA \l "Chou v. University of Chicago, 254 F.3d 1347 (Fed. Cir. 2001)" \s "Chou v. University of Chicago" \c 1 In re Deuel TA \s "In re Deuel" , 51 F.3d 1552 (Fed. Cir. 1995) (reversing patent examiner’s obviousness rejection of inventors’ patent application claims directed to certain cDNA molecules).  TA \s "In re Deuel" 
4.
Section 112, concerning written description, enablement, and best mode, also has a rich litigation history.  Well known cases besides that excerpted above include:  Amgen, Inc. v. Chugai Pharmaceutical Co. Ltd., 927 F.2d 1200 (Fed. Cir. 1991) (reversing lower court holding that erythropoietin patent was enabled) (this case is referenced for its nonobviousness holdings in the preceding Note as well); and Regents of the Univ. of Cal. v. Eli Lilly and Co., 119 F.3d 1559 (Fed. Cir. 1997) (affirming lower court’s ruling that patent claims directed to cDNA related to production of insulin were invalid because the underlying sequence of nucleotides was not included).
B.
Determining Ownership and Rights
Discovering that a patentable invention has arisen in a research laboratory is just the beginning of a long commercialization process; and only the first step in actually securing intellectual property (IP) rights in the invention.  Further, patents are not the only kind of IP available to protect innovation and invention in the life sciences.  Accordingly, this Part first addresses the question of inventorship under U.S. patent law, before turning to the separate issues of ownership, assignment, and licensing of patent rights.  The latter are particularly considered in light of funding arrangements that often determine the ownership—but not necessarily inventorship—of later arising patents, as well as the conditions under which those patents may or must be assigned or licensed out for commercialization.  The Section then considers limitations on patent owners’ rights regarding the ongoing research environment before concluding with a brief overview of trade secret law.
1.
Inventorship
Under U.S. patent law, the true and original inventor must be listed on patent applications.  However, inventors may assign their ownership of the patentable invention, patent application or issued patent to other interested parties either before or after the invention is made or the patent is issued.  In the alternative, they can license—on an exclusive or non-exclusive basis—any of the foregoing rights to interested parties.  Absent an explicit agreement to the contrary, employees who happen to invent either on their employer’s time or with the employer’s resources must grant the employer a “shop right” or non-exclusive license to practice the invention (whether or not it is ultimately patented).  However, if an employee was specifically hired to invent the thing invented–regardless of whether there is a written agreement or assignment of the invention–then the employee must assign the invention to the employer, who then is the sole owner of the invention/application/patent (even as the employer must list the employee as the inventor in any patent applications).  Express written employment agreements can modify these default common law rules, however, some states limit the extent of invention assignments that employees can be required to give as a condition of employment:  e.g., California and Washington State prohibit agreements that purport to require employees to assign inventions made without employer resources and outside of employer’s time.
Because most genetics research and inventions occur within company or university laboratories, the truly independent inventor is rare.  However, one must consider not just employer-employee relationships to determine ownership of inventions, but also ownership conditions that may come along with funding arrangements.  In particular, federal funding will trigger the provisions of the Bayh-Dole Act of 1980–codified as part of the patent law at 35 U.S.C. § 200 TA \l "35 U.S.C. § 200" \s "§ 200" \c 2  et seq.  The case below explores these competing threads of ownership issues for a university lab invention.

Chou v. University of Chicago TA \s "Chou v. University of Chicago" 
254 F.3d 1347 (Fed. Cir. 2001)
Circuit Judge Lourie.

Joany Chou appeals from the decision of the United States District Court for the Northern District of Illinois granting Bernard Roizman and Aviron Company's motions to dismiss her claims for correction of inventorship, declaratory judgment of inventorship, fraud, breach of fiduciary duty, unjust enrichment, breach of express contract, and breach of implied contract.  Chou also seeks reinstatement of those same claims against the University of Chicago ("University").  Because the district court erred in its determination that Chou did not have standing to sue for correction of inventorship under 35 U.S.C. § 256 TA \l "35 U.S.C. § 256" \s "§ 256" \c 2 , we reverse its judgment as to that claim.  We also reverse the court's dismissal of most of her state law claims against Roizman and direct the court to reinstate certain of her state law claims against the University.  However, we affirm that court's dismissal of her breach of express contract claim against Roizman and of all her remaining claims against Aviron.  We also affirm the court's grant of Roizman's motion to strike her allegations of academic theft and fraud.  Finally, we reject Chou's attempt to have her case reassigned to another district court judge.  We therefore affirm-in-part, reverse-in-part, and remand.

Background

Dr. Chou was a graduate student and subsequently a post-doctoral research assistant for Dr. Roizman at the University of Chicago's Department of Molecular Genetics and Cell Biology from 1983 to 1996.  Roizman is named as the sole inventor on U.S. Patent 5,328,688 and a co-inventor on U.S. Patents 5,795,713 and 5,922,328, all of which relate to herpes simplex virus and its use in an avirulent vaccine.  Roizman is also listed as an inventor on three foreign applications:  WO 9204050 (based on the subject matter of the '688 patent), WO 9833933 (based on the subject matter of the '713 patent), and PCT/US96/14292 (based on the subject matter of the ' 328 patent) (collectively, "the foreign applications").  The inventorship of those patents and applications is disputed.

Under University policy, inventors receive 25% of the gross royalties and up-front payments from licensing of the patents, as well as 25% of the stock of new companies that are based on their inventions.  Chou allegedly told Roizman in February of 1991 that her discoveries should be patented, and he allegedly disagreed.  At that time, however, Roizman had already filed the '688 patent application,
 which was allegedly directed to the same disputed invention, and had named himself as the sole inventor of that subject matter.  During prosecution of that application, the United States Patent and Trademark Office ("PTO") cited two joint Chou-Roizman publications as prior art.  In response, Roizman submitted a declaration stating that those publications were not available as prior art because he was the sole inventor of the work described therein and that she merely worked under his direction and supervision.
On July 14, 1992, Roizman assigned the '688 patent application to Institut Merieux, a French company that had supported the research.  Just before that assignment, however, on July 1, 1992, it appears that Aviron had received an exclusive license to the herpes simplex virus technology from ARCH Development Corporation, a wholly owned affiliate of the University established to license and commercialize the University's technology and intellectual property.  Institut Merieux later assigned the patent application to ARCH, which in turn licensed Aviron.  Aviron also obtained rights to the '713 and '328 patents and the foreign applications by license and assignment from ARCH.  ARCH and Roizman each own Aviron stock and have received licensing revenue from NeuroVir, the sublicensee of Aviron's rights.

Later, in 1993, Roizman and Chou signed an agreement to share royalties from "the pending patent application to exploit the properties of the herpes simplex virus 34.5 gene."  At the time the agreement was signed, Chou and Roizman were named inventors on a patent application relating to the subject matter of that agreement, which is not in dispute in this appeal.  The '688 patent application was also pending when that agreement was signed, although Chou was not then aware of its existence.  In 1996, Roizman asked Chou to resign, failing which he told her that he would fire her, allegedly because she would be in a stronger position to contest his inventorship if she were still conducting research at the University.

In 1999, Chou sued Roizman, the University/ARCH, and Aviron (collectively, "the defendants") for correction of inventorship under 35 U.S.C. § 256 TA \s "§ 256" , seeking to be named as the sole inventor on the '688 patent, or, in the alternative, as a co-inventor along with Roizman.  She additionally sought to be listed as a co-inventor on the '713 and '328 patents.  Chou also sued for a declaratory judgment that she was an inventor on the U.S. patents and their corresponding foreign applications.  In addition, Chou asserted claims of fraudulent concealment, breach of fiduciary duty, unjust enrichment, breach of express and implied contract, and academic theft and fraud.

The district court determined that Chou lacked standing to seek correction of inventorship under § 256 TA \s "§ 256"  because she could claim no ownership of the patents, having surrendered all her rights to the University under an employment agreement.  The court also dismissed her claim for a declaratory judgment of inventorship, finding that she had no reasonable grounds to believe that Roizman intended to file suit to settle the inventorship question.

The district court also dismissed under Fed. R. Civ. P. 12(b)(6) all of her state law claims except her count for conversion.  It determined that Roizman had no duty as Chou's advisor and department chairman to inform Chou of the status of the patent applications, and that his opinion that some of Chou's work should not be patented, although perhaps an affirmative misrepresentation, was not fraudulent.  The district court dismissed her unjust enrichment claim based on Roizman's alleged arrangement of the assignment of the '688 patent application to ARCH and then to Aviron, finding instead that Roizman assigned the application to Institut Merieux, which exercised its own "free will" to assign it to ARCH, which then licensed it to Aviron.  The district court also dismissed her claim for breach of an express contract, finding that the contract signed by Chou and Roizman to split royalties related to a different patent application on which both were listed as inventors and was therefore not relevant to the dispute.  The court similarly dismissed her claim for breach of an implied contract because Chou did not allege that Roizman and Chou had established a practice of sharing royalties for all joint inventions.  The court also granted Roizman's motion to strike Chou's allegations of academic theft and fraud under Fed. R. Civ. P. 12(f).

The court dismissed all claims against Aviron because Chou did not allege that Roizman's actions came within the scope of his authority as Aviron's agent, and because "so much of what Dr. Roizman did was done before there was an Aviron that Aviron authorized none of it; it simply benefited from the acts after it was brought into existence."  The court dismissed all her counts against Roizman except the conversion count.  Chou then voluntarily dismissed the conversion count and stipulated to the dismissal with prejudice of all counts of her complaint against the University/ARCH to obtain a final, appealable judgment because she agreed that the reasoning of the district court's order applied with equal force to the University/ARCH.

Discussion
Whether a putative inventor who lacks a potential ownership interest in a patent has standing to sue is a question of law that we decide de novo. . . .
On appeal, Chou presents three reasons why the district court erred in its conclusion that she did not have standing to bring an action under § 256 TA \s "§ 256"  to correct inventorship:  (1) she did not assign her interest in her inventions to the University; (2) she would be entitled to receive 25% of the gross royalties and up-front payments from licensing, as well as 25% of the stock of new companies based on the invention, if she were a named inventor; or (3) she has standing solely by virtue of being a true inventor under our decision in University of Colorado Foundation v. American Cyanamid Co., 196 F.3d 1366, 1374, (Fed. Cir. 1999).  Chou also argues that the court erred in dismissing her declaratory judgment claim because she had a reasonable apprehension that the defendants would file a § 256 action to seek reassurance of their position that Chou was correctly excluded as an inventor from the patents.

With respect to her state law claims, Chou contends that the district court erred in dismissing her claim for fraudulent concealment because such a claim lies for fraudulent non-disclosure of a patent application under University of Colorado, 196 F.3d at 1371-72,.  She also contends that she adequately pleaded a claim for breach of fiduciary duty, which she argues is construed broadly under Illinois law.  She further asserts that the court erred in dismissing her unjust enrichment claim because it did not consider her allegation that Roizman arranged the assignment of the application for the '688 patent from ARCH to Aviron even before he assigned it to Institut Merieux.  She also argues that her breach of contract claim should not have been dismissed because she and Roizman expressly agreed to split any royalties resulting from the patents.  Alternatively, she argues that she adequately stated a claim for breach of an implied contract because she pleaded that she and Roizman established a course of dealing to share royalties, and that Roizman unjustly retained the benefits of sole inventorship to her detriment.  Finally, Chou argues that the court erred in striking her allegations of academic theft and fraud and requests that we remand the case to the Executive Committee of the United States District Court for the Northern District of Illinois for reassignment to a different judge.

The defendants respond that Chou lacks standing to sue for correction of inventorship under § 256 TA \s "§ 256"  because she was obligated to assign her inventions to the University by virtue of accepting employment under the University's administrative policies.  The University/ARCH also argues that it is not properly included as a defendant in her § 256 action because Chou stipulated that the district court's reasoning applied to the University/ARCH to the same extent that it applied to Roizman, and that Chou has no standing to sue Roizman under § 256 because she has no ownership interest in the patents at issue.  The defendants also contend that Chou lacks standing to sue for a declaratory judgment because she had no reasonable ground to believe that the defendants would file suit to correct inventorship under § 256.

With regard to Chou's state law claims, the defendants argue that the fraud count was properly dismissed because Roizman owed her no duty to disclose information about the filing of the patent applications, and that her breach of fiduciary duty claim is similarly deficient because the University does not impose a fiduciary duty upon its professors to disclose to their research assistants the filing of patent applications.  The defendants also contend that Chou has no unjust enrichment claim because she assigned her rights to the University and has suffered no financial detriment as a result of Roizman's alleged actions.  The defendants further argue that the district court did not err in dismissing her breach of contract claim because the agreement Chou relies upon for this claim refers only to an unrelated patent application upon which both Chou and Roizman were listed as joint inventors, and that her implied contract claim fails because Chou did not allege a course of dealing with Roizman to share royalties from all of the patent applications.  Finally, the defendants assert that the court did not abuse its discretion in striking Chou's allegations of academic theft and fraud, and that the case should not be remanded to a different judge because Chou has not shown the threshold of bias or partiality in the trial judge that warrants such a reassignment.

A. Standing to Sue for Correction of Inventorship under 35 U.S.C. § 256 TA \s "§ 256" 
As a preliminary matter, we agree with the defendants that Chou was obligated to assign her inventions to the University.  Although it is true that Chou never signed a contract with the University specifically obligating her to assign her inventions to the University, she accepted her academic appointment subject to the administrative policies of the University.  We are not persuaded by Chou's argument that the University's administrative policies do not include its patent statutes.  The Faculty Handbook refers to the patent statutes as patent policies within a section entitled "Academic Policies."  The University's Patent Statute section 20 provides as follows:
Every patentable invention or discovery that results from research or other activities carried out at the University, or with the aid of its facilities or funds administered by it, shall be the property of the University, and shall be assigned, as determined by the University, to the University, to an organization sponsoring the activities, or to an outside organization deemed capable of administering patents.

It is true that the Faculty Handbook contains the following statement:  "The contents of this handbook do not create a contract or agreement between an individual and the University."  That statement, however, must be read in light of the statement immediately following it:  "The basic terms and conditions of the employment agreement are set out in the letter of appointment received from the Provost's Office."  Chou's letter of appointment stated that the appointment was subject to "the administrative policies of the University," which include the obligation to assign inventions to the University.  Illinois law, which governs our determination of Chou's assignment obligations, thus obligated Chou to assign her inventions to the University even though she never specifically agreed to do so.  Chou accepted her appointment, thereby assuming the obligations set out in the University's policies.  Moreover, she did not dispute her obligation when she assigned to the University other inventions for which she was a recognized inventor.  We therefore conclude that if Chou is indeed an inventor of the contested subject matter, she would be obligated to assign those inventions to the University.

That conclusion, however, does not defeat Chou's standing to sue for correction of inventorship under § 256 TA \s "§ 256" .  Section 256 of title 35 provides a cause of action for judicial correction of inventorship: 

The error of omitting inventors or naming persons who are not inventors shall not invalidate the patent in which such error occurred if it can be corrected as provided in this section.  The court before which such matter is called in question may order correction of the patent on notice and hearing of all parties concerned and the Director shall issue a certificate accordingly.
(emphasis added); . . . . The district court is indeed a court before which the matter was called into question, and notice and an opportunity for a hearing were provided.  Chou, as a party "concerned," is clearly within the purview of the statute, but she must meet constitutional standing requirements in order to invoke it.  That is, she must show that she has suffered an injury-in-fact, that the injury is traceable to the conduct complained of, and that the injury is redressable by a favorable decision.  U.S. Const. art. III, § 2.
The district court determined that Chou did not have standing to sue for correction of inventorship on the basis of "[t]he principle that one who claims no ownership of the patent has no standing to seek relief under § 256 TA \s "§ 256" ."  The question whether a putative inventor who is obligated to assign her invention to another is entitled to sue for correction of inventorship under § 256 action is one of first impression for this court, notwithstanding the parties' arguments to the contrary.  Chou argues that University of Colorado holds that a true inventor has the right to bring a § 256 action even absent an ownership interest.  Although that case involved a § 256 action, we did not decide whether alleged inventors had an independent right to bring suit even though they had assigned their interest to the University.
Similarly, the cases cited by the defendants do not establish a rule of law that only a party with a potential ownership interest in a patent may sue under § 256 TA \s "§ 256" .  In Fina, we required a declaratory plaintiff to establish that it had a reasonable apprehension that another party with a right to bring an action under § 256 would do so, but we did not explain what circumstances would give a putative inventor lacking a potential ownership interest the right to bring such an action.  Fina Oil & Chem. Co. v. Ewen, 123 F.3d 1466, 1471 (Fed. Cir. 1997).  In Gaia Technologies., Inc. v. Reconversion Technologies, Inc., 93 F.3d 774, 777, (Fed. Cir. 1996), we required--as has always been required, see Waterman v. Mackenzie, 138 U.S. 252, 255 (1891)--joinder of the patent owner in an infringement suit where the licensee had not been assigned all substantial rights in the patent.  Correction of inventorship was not at issue.
The defendants argue that Kucharczyk supports their position.  In that case, the district court held that plaintiffs relinquished their right to sue to correct inventorship to delete an inventor when they executed an assignment of their ownership interest.  Kucharczyk[ v. Regents of the Univ. of Cal., 48 F.Supp.2d 964, 974-975 (N.D. Cal. 1999)].  An Ohio district court has taken a similar position.  See E.I. Du Pont de Nemours & Co. v. Okuley, No. C2-97-1205, 2000 WL 1911430, at *12 (S.D. Ohio Dec. 21, 2000) (stating that only an assignee has standing to challenge inventorship, citing Kucharczyk and Chou).  We are not bound by the decisions of district courts; respectfully, we do not agree with them.

We conclude that an expectation of ownership of a patent is not a prerequisite for a putative inventor to possess standing to sue to correct inventorship under § 256 TA \s "§ 256" .
  The statute imposes no requirement of potential ownership in the patent on those seeking to invoke it.  We have previously interpreted § 256 broadly as a "savings provision" to prevent patent rights from being extinguished simply because the inventors are not correctly listed.  The same considerations apply here.  Chou should have the right to assert her interest, both for her own benefit and in the public interest of assuring correct inventorship designations on patents.  The interest of both inventors and the public are thus served by a broad interpretation of the statute.

Chou argues that a reputational interest alone is enough to satisfy the requirements of Article III standing.  That assertion is not implausible.  After all, being considered an inventor of important subject matter is a mark of success in one's field, comparable to being an author of an important scientific paper.  Pecuniary consequences may well flow from being designated as an inventor.  However, we need not decide that issue because Chou has alleged a concrete financial interest in the patent, albeit an interest less than ownership.  Chou claims that the University is obligated to provide "[f]aculty, student and staff inventors . . . 25% of the gross royalties and up-front payments from licensing activities."  She also claims the right to receive rights to 25% of the stock of new companies based on their inventions.  If Chou has indeed been deprived of an interest in proceeds from licensing the invention and in stock ownership by the conduct that she alleges, then she will have suffered an injury-in-fact, i.e., the loss of those benefits.  That loss would be directly traceable to Roizman's alleged conduct in naming himself as the sole inventor of discoveries that she at least partly made, and it would be redressable by an order from the district court to the Director of the PTO to issue a certificate naming Chou as an inventor, which would entitle her under the University's policy to a share of the licensing proceeds and stock already received by Roizman.  We therefore determine that Chou is entitled to sue for correction of inventorship under § 256 TA \s "§ 256" .

We next address the question of which defendants Chou may sue under § 256 TA \s "§ 256" .  The validity of a patent requires that the inventors be correctly named.  It follows that parties with an economic stake in a patent's validity are entitled to be heard on inventorship issues once a putative inventor has sued to correct inventorship.  Moreover, we have cited with approval authority in which such parties have been subject to § 256 actions, even over their objection.  We therefore conclude that parties with an economic stake in a patent's validity may be subject to a § 256 suit.

Each of the defendants in this case has an economic stake in the validity of the patents involved and hence in the correct inventorship designations on the patents.  The University/ARCH owns the '688 and '713 patents and derives royalty income therefrom.  Aviron owns the '328 patent and possesses exclusive licenses under the '688 and '713 patents; it derives royalties from its sublicense of those patents to NeuroVir.  Roizman similarly receives a portion of the royalty income and stock benefits from those patents based on the University's policy to reward inventors.  All of those benefits would be jeopardized by a determination that the patents are invalid for improper inventorship.  Roizman's share of the profits would also be affected by joinder of Chou.  Thus, each of the defendants has an economic stake in a correct inventorship designation on the patents at issue and each may properly be named as a defendant in this § 256 TA \s "§ 256"  action.

Aviron argues that it is not properly a defendant because it is not named as a defendant in Count I, which asserts Chou's § 256 TA \s "§ 256"  claim.  Although the district court stated that Aviron was not named as a defendant in Count I, we are unaware of the basis for that statement.  Chou did not specifically name any defendant in her amended § 256 count.  Rather, it appears that she asserted her § 256 claim against all of the defendants.  On appeal, she requests that we remand her correction of inventorship claim to clearly include Aviron.  As we have already concluded that Aviron is a proper defendant in Chou's § 256 action because it has an economic stake in the validity of the patents-in-suit, on remand the district court should grant Chou leave to amend the complaint, if necessary, to add Aviron as a defendant.

Furthermore, our conclusion that Roizman is a proper defendant in Chou's § 256 TA \s "§ 256"  action also negates the University's argument that Chou cannot maintain her § 256 action against the University based on her stipulation that the district court's order applies with equal force and effect to the University and ARCH as it does to Roizman.  Chou's § 256 claim against the University and ARCH should be reinstated.

Accordingly, we reverse the district court's conclusion that Chou has no standing to sue Roizman under 35 U.S.C. § 256 TA \s "§ 256" , and instruct that court to reinstate her § 256 claim against the University and ARCH, and, if necessary, allow Chou leave to amend her § 256 claim to add Aviron as a defendant.  The district court will determine whether Chou should be named as the sole inventor or a co-inventor on the '688 patent or a co-inventor on the '713 and '328 patents.

B. Declaratory Judgment to Correct Inventorship
Chou also sought a declaratory judgment under 28 U.S.C. §§ 2201 and 2202 that she is the sole inventor or, in the alternative, a joint inventor on the '688 patent and the WO '050 application, and that she is a joint inventor on the '713 and '328 patents, WO '933 application, and PCT '292 application.  In view of our determination that Chou has standing to sue to correct inventorship of the U.S. patents under § 256 TA \s "§ 256" , we need not determine if she is a proper declaratory plaintiff in an action to correct inventorship on those patents under the Declaratory Judgment Act; such a decision would not afford her any relief that is not also available through the § 256 action.

Chou claims entitlement to be named as an inventor on the foreign patent applications as well.  Since inventorship on such applications normally follows the inventorship designation in the originating country, the district court, if it concludes on remand that Chou is properly an inventor of the disputed subject matter, can instruct the University to take appropriate action to change the inventorship designation on the foreign patent applications.  See, e.g., PCT Receiving Office Guidelines, PCT Gazette Ch. XVI, ¶¶ 309-311 (World Intellectual Property Organization Aug. 28, 1998) (setting forth the procedures for recording a change in the applicant or inventor of PCT applications).

C. State Law Claims
1. Fraudulent Concealment

We agree with Chou that the district court erred in dismissing her complaint for failure to state a claim for fraudulent concealment of the '688 patent application. . . . In Illinois, a plaintiff must allege that a defendant concealed a material fact when he was under a duty to disclose that fact to the plaintiff.  The duty to disclose a material fact may arise if the plaintiff and defendant are in a fiduciary or confidential relationship, or if the plaintiff places trust and confidence in the defendant, thereby placing the defendant in a position of influence and superiority over the plaintiff.  That position of superiority may arise out of friendship, agency, or experience.
Chou alleged that Roizman had a responsibility under University policies and by virtue of their advisor-advisee relationship to not misappropriate her inventions.  Chou has also alleged that Roizman specifically told her that he would take care to properly protect her research, inventions and co-inventions.  The University's patent policy requires the University to endeavor to "provide a return to the inventor or creator."  Similarly, under the policy, "[t]he inventor or creator and his or her Dean or other administrative head shall be consulted and kept informed of the [patenting] arrangements."  The University's patent policy also requires that the disposition of patent rights be consistent with the requirements of law and professional ethics.  As a member of the University's faculty, Roizman had a duty to abide by those policies, and Chou alleged that she trusted that he would do so.  Thus, we conclude that Chou alleged with particularity that Roizman had a duty to disclose material facts relating to the patenting of her discoveries.

With respect to his failure to disclose such facts, Chou alleged that she told Roizman in February 1991 that her discoveries should be patented, and that he disagreed with her but did not tell her that he had already filed an application on those discoveries.  Thus, Chou alleges all of the elements of a claim of fraudulent concealment by Roizman, viz., that Roizman concealed the material fact of a patent application of which she may have been a true inventor when he was under a duty to disclose that fact because he held a position of superiority with respect to her and was obligated by University patent policies to give her proper inventorship credit.

In University of Colorado, we stated that a claim for fraudulent nondisclosure turned on the status of the unnamed inventors as true inventors.  Chou's claim for fraudulent concealment similarly depends on her status as a true inventor of the patents, a determination we have decided that the district court has jurisdiction to make.  We therefore conclude that the district court erred in dismissing Chou's claim against Roizman for fraudulent concealment.

Chou has also alleged that Roizman is an agent of the University/ARCH and Aviron, and that those entities are liable for his fraudulent nondisclosure under agency principles.  We agree that Chou has adequately stated a claim that the University is liable under the doctrine of respondeat superior for Roizman's alleged concealment of his misappropriation of Chou's inventions.  In Illinois, employers may be liable for the actions of their employees if they are within the scope of employment, i.e., if those actions are the kind the employee was hired to perform, the actions occur substantially within the authorized time and space limits, and they are actuated, at least in part, by a purpose to serve the master.  While university faculty are not agents of the university with respect to the selection and conduct of their research projects, they may well be agents with respect to implementing policies of the university, including ownership of inventions and compensation therefor.  The University's Faculty Handbook recognizes such an agency with respect to its patent policies, stating that "[t]he University, acting directly or through its designee, shall endeavor to license or assign such products in such a manner as to assure the greatest benefits to the University and the public, and provide a return to the inventor or creator."  Roizman allegedly named himself as the sole inventor of Chou's discoveries and applied for a patent on those discoveries under the auspices of his authority as a department chairman of the University to recommend and direct patent prosecution on inventions made in his research lab.  We therefore conclude that Chou has adequately stated a claim for fraudulent nondisclosure by the University/ARCH under principles of respondeat superior.

We do not agree, however, that Chou's allegations concerning Aviron's liability under agency principles for Roizman's alleged fraudulent nondisclosure meet the requirement of Fed. R. Civ. P. 9(b) to plead fraud with particularity.  Those allegations of Roizman's being an agent of Aviron are based on his status as an Aviron director, co-founder, and scientific advisory board member.  She does not allege that his acts of misappropriating her inventions were within the scope of his authority conferred by those positions.  Chou alleged that Roizman had a duty to disclose the patenting of her discoveries based upon Roizman's relationship to her as a University professor and laboratory advisor, not his relationship to her as a corporate director of Aviron.  Moreover, Aviron was founded in 1992, after Roizman claimed inventorship credit for the '688 patent application.  We therefore conclude that the court did not err in dismissing Chou's claim for fraudulent nondisclosure against Aviron.

2. Breach of Fiduciary Duty

We also agree with Chou that the district court erred in dismissing her claim against Roizman for breach of fiduciary duty.  A fiduciary duty in Illinois may arise in one of two ways.  A fiduciary relationship automatically arises from particular relationships, such as attorney-client and principal-agent, as a matter of law.  A fiduciary relationship may also arise from the special circumstances of the parties' relationship, such as when one party justifiably places trust in another so that the latter gains superiority and influence over the former.  The relevant factors in determining whether the latter fiduciary relationship exists include the disparity in age, education, and business experience between the parties, and the extent to which the "servient" party entrusted the handling of its affairs to the "dominant" party and placed its trust and confidence in that party.  The existence of a fiduciary relationship prohibits the dominant party with the duty from seeking or obtaining any selfish benefit for himself at the expense of the servient party while the fiduciary duty exists.

Chou alleged that Roizman held a position of superiority over her as her department chairman, and that he had specifically represented to her that he would protect and give her proper credit for her research and inventions.  Given the disparity of their experience and roles, and Roizman's responsibility to make patenting decisions regarding Chou's inventions, Chou has adequately pleaded the existence of circumstances that place on Roizman a fiduciary duty with respect to her inventions.  Furthermore, Chou pleaded that Roizman breached that duty by naming himself as an inventor of her discoveries.  Resolving all inferences in favor of Chou, as we must at this stage of the proceedings, we conclude that she has sufficiently stated a claim of breach of fiduciary duty and that the district court erred in dismissing that claim.

Chou alleges a breach of fiduciary duty with respect to the foreign applications.  Since, as we have indicated, the inventorship of the foreign applications is in effect determined by the inventorship of the U.S. patents, we need not dwell on that claim.

We also agree with Chou that she has stated a claim against the University for breach of fiduciary duty under the theory of respondeat superior for the same reasons as for her fraudulent concealment claim.  The district court did not err, however, in dismissing Chou's claim for breach of fiduciary duty against Aviron because Chou did not adequately allege its liability under agency principles.

3. Unjust Enrichment

We also agree with Chou that the district court erred in dismissing her claim for unjust enrichment.
  To state a cause of action based on a theory of unjust enrichment under Illinois law, a plaintiff must allege that the defendant has unjustly retained a benefit to the plaintiff's detriment, and that the defendant's retention of that benefit violates fundamental principles of justice, equity, and good conscience.

Chou has alleged that Roizman arranged a license of the '688 patent application from ARCH to Aviron on July 1, 1992, before he assigned his rights in the invention to Institut Merieux on July 14, 1992.  The district court did not address this allegation.  However, whatever the arrangements concerning the assignment and ownership of the patents, those decisions belonged to the University, and Roizman was acting as the University's agent when he arranged the business transactions.  Chou's interest was in the financial consequences of those decisions.  Roizman's possible unjust enrichment occurred not in his involvement in the business arrangements, but to the extent that he received royalties and stock that might properly have been Chou's.

Chou has alleged that Roizman's retention of those benefits is unjust, both under University policy and equity principles.  If Chou is correct that she invented the subject matter of the patents, then under University policy she should have shared (if a co-inventor) or received entirely (if the sole inventor) 25% of the gross royalties and up-front payments from licensing activities that Roizman received from the University, as well as 25% of the stock of new companies based on the patents.  Moreover, if Chou is correct that Roizman wrongfully usurped her proper inventorship status, equity dictates that he should not benefit from that transgression at her expense.  The district court therefore erred in dismissing her claim against Roizman for unjust enrichment.

We conclude, however, that Chou failed to state a claim for unjust enrichment against the University and Aviron.  Chou alleged that the University and Aviron enriched themselves from Chou's research.  Because we have decided that Chou was obligated to assign her inventions to the University, both the University and Aviron would have had the same rights to the inventions and thus the same enrichment from them even if Chou had been named as an inventor.  The district court did not err, therefore, in dismissing her claim for unjust enrichment against Aviron, and Chou is not entitled to have the district court reinstate that claim against the University.

4. Breach of Express Contract

We agree with Roizman that Chou has not sufficiently alleged an alternative claim against him for breach of an express contract.  The basis for her claim against him is a written agreement dated June 14, 1993, in which they agreed to equally split "the royalties resulting from the pending patent application."  As the district court found, however, and as Chou does not dispute, that letter referred to a different application on which both Chou and Roizman were listed as named inventors.  Chou could not have expressly agreed to split the royalties resulting from the '688 patent application, which she did not know existed at the time.  There was no meeting of the minds as to that application.  Chou did not sufficiently plead a claim of breach of an express contract by Roizman.

We agree with Chou, however, that she has sufficiently stated a claim against the University for breach of express contract.
  Chou has alleged that counsel for the University and Roizman reviewed her laboratory notebooks on April 20, 1999 and informed her counsel on May 13, 1999 that the University had decided that Chou was an inventor of the subject matter disclosed and claimed in the '688 patent and that paperwork would be sent to Chou to correct inventorship, but that such paperwork was never sent. Moreover, the University represents that its practice is to reward inventors with 25% of the gross royalties, as well as 25% of the stock of new companies based on their inventions.  When asked at oral argument what claim Chou could have brought, assuming all that she alleged is true, University counsel suggested that her appropriate cause of action would have been for breach of contract against the University.

Chou has thus alleged that the University recognized her as an inventor but did not compensate her according to its policy.
  We therefore conclude that her breach of express contract claim against the University should be reinstated.
 
5. Breach of Implied Contract

We also agree with Chou that the district court erred in dismissing Chou's claim for breach of an implied contract.
  Although Chou does not distinguish between implied-in-fact and implied-in-law contracts in her complaint, her allegations involve both types of implied contracts and we evaluate them separately.


a. Implied-in-fact Contract

Under Illinois law, a contract implied-in-fact, like an express contract, arises from acts or circumstances indicating the parties' mutual intention.  It generally arises from an established course of dealing between parties.  The district court found that Chou did not allege a relevant course of dealing between herself and Roizman sufficient to allow an inference that they would share royalties resulting from their joint inventions and dismissed the claim.  We agree with that decision.  Although Chou did allege a course of dealing with Roizman to split the benefits of their joint inventions, Chou and Roizman in fact expressly agreed in writing to share the royalties on another invention not on appeal.  An express writing with respect to one invention undercuts her claim that there was an established course of dealing regarding all their joint inventions.  We therefore affirm the court's dismissal of Chou's implied-in-fact contract claim against Roizman.

Nor did Chou adequately allege breach of such a contract by the University.  The course of dealing she alleges with the University appears to be the University's express policy to reward its inventors with a portion of the licensing and stock proceeds of their inventions.  Under Illinois law, courts do not imply contracts when express agreements govern parties.  We therefore conclude that Chou has not adequately stated claims against the University for breach of an implied-in-fact contract.


b. Implied-in-law Contract

Our decision that Chou did not adequately plead breach of an implied-in-fact contract does not defeat her claim for breach of implied contract if she adequately pleaded breach of an implied-in-law contract.  A contract implied-in-law (quasi-contract) results, regardless of the parties' intentions, from a duty imposed by law and is a contract only in the sense that it is created and governed by equity principles.  Such a claim is related to unjust enrichment.  The district court dismissed this theory solely on the basis that she did not adequately plead unjust enrichment.  As we have already decided that Chou adequately pleaded unjust enrichment by Roizman, she may also pursue against him the related theory of breach of an implied agreement.  However, Chou would be well advised on remand to avoid redundant claims.  Our determination that she has adequately stated claims based on these theories does not entitle her to recover separate damages for each of these claims if she were to prevail at trial; we merely decide that she has sufficiently stated claims based on these theories.  Chou, however, did not adequately plead unjust enrichment by the University, and therefore her claim against it for breach of an implied-in-law agreement similarly fails.

D. Miscellaneous
1. Academic Theft and Fraud

The district court struck Chou's allegations of academic theft and fraud under Fed. R. Civ. P. 12(f).  We conclude that the court did not abuse its discretion in striking those allegations from the complaint because they are redundant and immaterial to her complaint. Rule 12(f) allows the court to strike "from any pleading any . . . redundant, immaterial, impertinent, or scandalous matter."  Chou's recourse for violation of the University's academic fraud policy is in the first instance through the University's systems of governance, not through litigation.  If her allegations are true, Chou may obtain relief through her other state law claims.  We therefore affirm the court's decision to strike these allegations under Rule 12(f). . . .
Conclusion
Because the district court erred in holding that Chou did not have standing to sue for correction of inventorship under § 256 TA \s "§ 256" , we reverse and remand for adjudication of that claim against all of the defendants.  We also reverse the court's determination that Chou failed to state claims for fraudulent concealment, breach of fiduciary duty, unjust enrichment, and breach of implied contract against Roizman, and we direct the court to reinstate Chou's claims for fraudulent concealment, breach of fiduciary duty, and breach of an express contract against the University/ARCH.  We affirm, however, its decision dismissing all other claims against Aviron, and its decision to strike Chou's allegations of academic theft and fraud pursuant to Fed. R. Civ. P. 12(f).  We do not address the court's dismissal of her declaratory judgment claim for correction of inventorship because that issue is moot.  Finally, we decline to remand the case to the Executive Committee for reassignment to a different judge.  Accordingly, we

Affirm-in-part, reverse-in-part, and remand.

2.
Bayh-Dole and the Technology Transfer System
While Chou focuses primarily on inventorship issues, it also sets out the basic parameters of ownership claims to inventions, including direct and indirect assignment mechanisms.  But a major source of ownership rights is funding arrangements, especially when federal agencies such as the NIH funnel federal dollars into university, non-profit, or even corporate research.  The following article excerpt outlines the origins and mandates of the Bayh-Dole Act of 1980, as amended and codified at 35 U.S.C. § 200 TA \s "§ 200"  et. seq.
Sean M. O’Connor, Intellectual Property Rights and Stem Cell Research: Who Owns the Medical Breakthroughs?, TA \l "Sean M. O’Connor, Intellectual Property Rights and Stem Cell Research: Who Owns the Medical Breakthroughs? 39 New Eng. L. Rev. 665 (2005)" \s "Sean M. O’Connor, Intellectual Property Rights and Stem Cell Research: Who Owns the Medical Breakthroughs?" \c 8  39 New Eng. L. Rev. 665 (2005)

. . . As mentioned above, federal funding has supported an enormous amount of basic scientific research in this country throughout the twentieth century.
  Private money is not as interested in basic research because such research is almost by definition at the very early stage of exploration and is not yet directed towards a commercializable technology.  This means that any calculation of a return on investment—both in amount and timeframe—is so speculative as to be nearly useless.  Accordingly, private funding of basic research is often more of an altruistic gesture than an investment venture.  At the same time, many educated citizens and leaders buy into the view that basic research is important because it leads, serendipitously and indirectly, to the most revolutionary breakthroughs.  Stories of the accidental discovery of penicillin, for example, resound in many of these individuals’ thinking and makes the rationale for the funding of basic research nearly an axiomatic principle.  But, with private money largely out of the picture, the only other solution is public funding.

Accordingly, following in the path of the noble civic investment that led to the great state land grant universities of the late 1800s, the 1900s became the century of unprecedented public investment in basic scientific research.  In particular, World War II and the race for the atomic bomb showed the essential nature of scientific and technological primacy for national security in the modern world, as well as the link between the most advanced theoretical science—physics in this case—and the very survival of the nation.  As World War II gave way to the Cold War, the need for accelerated scientific and technological progress did not diminish as it had in the wake of previous wars.  Cementing the permanent status of the science and technology race, the Soviet launch of the Sputnik satellite in the 1950s was perhaps the final push that opened the floodgates of federal spending on all sorts of R&D, basic and applied, in public institutions and even in private contractor labs.

But the growing wealth of government funded research also led to questions of its ownership and use.  Private contractors wanted to retain any resulting patent rights, especially where they might cover commercial, civilian applications, but certain factions in the federal government did not want research funding to turn into a windfall for private corporations.  At the same time, the mounting inventory of patentable inventions developed in government and university or non-profit institution labs was not benefiting anyone, as the private commercial sector that was needed to turn these inventions into saleable products distributed to retail outlets was often unwilling to do so on anything less than exclusive license rights.  Thus a long-simmering debate commenced shortly after World War II over whether the government funding agency should grant the title or merely a license to patentable inventions arising from funded research. In time, this would be largely resolved by first the Statement of Government Patent Policy issued by President John F. Kennedy in 1963 (Kennedy Patent Policy),
 and then later by the passage of Bayh-Dole itself in 1980.

In many important ways, Bayh-Dole simply codified the Kennedy Patent Policy, particularly in its definitions of key terms and focus on balancing the competing values of free public access to federally funded inventions, on the one hand, and the need for exclusive rights as an incentive for private sector commercialization of otherwise unused patented inventions.
  Further, Bayh-Dole adopted nearly wholesale the crucial concept, mechanisms, and language of the “march-in rights,” as discussed in more detail below, set out first in the Kennedy Patent Policy.
  But in one equally critical way, the two sets of rules were very different: Whereas the Kennedy Patent Policy explicitly rejected a “one-size fits all” approach to the title vs. license question,
 Bayh-Dole comes down firmly on the side of granting title to the patentable invention to the researcher/contractor, provided that the contractor reports the invention in a timely fashion and then affirmatively elects to retain such title.

But even while Bayh-Dole appears to side with the contractor—at least insofar as the contractor is a non-profit or small business because Bayh-Dole does not speak to situations where larger businesses are the contractor
—it does retain and expand many of the encumbrances on the title grant, where the contractor elects to retain title in the subject invention, that were first established by the Kennedy Patent Policy.  First, the federal funding agency must have “a nonexclusive, nontransferrable, irrevocable, paid-up license to practice or have practiced for or on behalf of the United States any subject invention throughout the world. . . .”
  Second, the contractor must give notice of the federal funding, and the concomitant rights of the federal funding agency in the subject invention, in both the patent application and any resultant issued patent.
  Third, non-profit contractors may not assign their rights to the subject invention to any other party without the approval of the funding agency, unless the assignment is to an external technology transfer or patent portfolio management entity, in which case that entity is prohibited from any further assignments of the subject invention without the approval of the funding agency.

The fourth title encumbrance, march-in rights, is actually a set of conditions for when the funding agency can exercise a type of compulsory license.  The set of conditions that constitute march-in rights is also a continuation from the Kennedy Patent Policy, and is perhaps the most well-known—and most contested—of the provisions.  The march-in rights provide the funding agency with the authority to:

[R]equire the contractor, an assignee or exclusive licensee of a subject invention to grant a nonexclusive, partially exclusive, or exclusive license in any field of use to a responsible applicant or applicants, upon terms that are reasonable under the circumstances, and if the contractor, assignee, or exclusive licensee refuses such request, to grant such a license itself, if the Federal agency determines that such—


(a) action is necessary because the contractor or assignee has not taken, or is not expected to take within a reasonable time, effective steps to achieve practical application of the subject invention in such field of use;


(b) action is necessary to alleviate health or safety needs which are not reasonably satisfied by the contractor, assignee, or their licensees;


(c) action is necessary to meet requirements for public use specified by Federal regulations and such requirements are not reasonably satisfied by the contractor, assignee, or licensees; or


(d) action is necessary because the agreement required by section 204 [that any exclusive licensee must substantially manufacture the products embodying the subject invention in the United States] has not been obtained or waived or because a licensee of the exclusive right to use or sell any subject invention in the United States is in breach of its agreement obtained pursuant to section 204 [and therefore no exclusive license is permitted or valid].

As will be seen below, the proper scope of march-in rights has been hotly contested, even as they apparently have never been formally exercised by the government.  This is true despite at least two formal proceedings involving petitions requesting that the relevant funding agency exercise its march-in rights.
  One important dimension of this debate centers on the question of whether march-in rights impart a pricing control or regulation authority on the funding agency or only a more limited authority to ensure that the subject invention is actually commercialized and brought to market.

The technology transfer system codified by Bayh-Dole is also subject to two further criticisms.  One is based on a claim that the law as implemented effectively forces the public to “pay twice” for products arising out of federally funded inventions.
  We pay first through our tax dollars that are used to fund the federal agency grants to contractors for their research.  Then we pay again through the high retail prices enabled by the allowance of exclusive control of the patents ensuing from that research.  But this argument is more persuasive in situations where the patent arising from the federal funding effectively covers the eventual product that will be brought to market.  Even then, the costs associated with ramping up a manufacturing, distribution, marketing, and sales operation for the product means that the final retail price may be quite expensive.  Further, it is not as if the commercializing entity gets the exclusive license for free—universities and non-profits are increasingly striking savvy bargains requiring substantial upfront payments, patent prosecution and maintenance fees, and minimum royalties.  Thus, one might equally question what is happening with the money that universities are making from patenting and licensing federally funded inventions.

The real test would be whether a comparably situated product that was developed from a patent arising from privately financed research was placed on the market at a far higher price.  This would effectively demonstrate the discount the public receives because the first company did not incur the same patent R&D expenses.  Of course, the first company would then be foolish not to raise its prices to capture the extra profit margin since the public may be willing to pay the higher price, assuming that its product is in fact a viable market substitute for the other company’s product.  But at the same time, the second company may not be able to enter the market at such a higher price, as it would be unable to capture market shares as against the first company’s (federally subsidized) lower price.  In this way, the Bayh-Dole system could theoretically work to keep prices down overall in markets with products that embody federally funded research results.  This seems to fly in the face of an economic reality in which prices seem to spiral ever higher—especially in the science and technology-heavy markets—and few would believe that the grant of exclusive patent rights leads anywhere but to higher retail prices.

The problem with all of this armchair theorizing is that quite a number of largely untestable scenarios can be spun out: What if the company with the federally funded patent tries to enter the market after the company with a self-funded patent?  Will it deploy a cut rate to steal market share quickly from its competitor, or will it come in just under the competitor’s price so as to maximize the profit margin on each unit sold?  Yet, precisely because patented technologies are at the core of these scenarios the reality check of comparing acceptable market substitutes is particularly difficult.  In fact, relatively few products embody only the patent that arises from federally funded university or non-profit research.  In no small part this is because much of the research that is funded is early stage, basic science that often has no commercial product in sight, or that at least will require substantial translational R&D to bring it to the level of commercialization.  This translational R&D, combined with the standard commercialization costs of scaling a production and sales operation, lends some support to industry arguments that it is not improperly leveraging off of or profiting from its exclusive, albeit paid, licenses, but rather simply charging fair market value for what it has invested to bring the product to market—which may, again, include upfront payments, patent fees, and royalties to one or more universities/non-profits.

But as the U.S. Patent and Trademark Office (USPTO) has shown an increasing willingness to issue patents on early stage, pre-commercializable research results, a more trenchant concern has been raised:  this second main criticism of the technology transfer system created by Bayh-Dole focuses on the USPTO’s current “easy patenting” stance in combination with Bayh-Dole’s strong incentives for universities and non-profits to patent research results, and argues that too many patents are being issued, particularly on so-called “up-stream” research results and research tools/platforms.
  This, in turn, leads to “patent thickets,” especially in the life sciences, that make it prohibitively difficult and/or expensive to either conduct new R&D or to commercialize important new technologies.  It is prohibitively difficult because the researcher and her company must carefully set a course of R&D through a dense maze of sometimes overlapping patent claims to avoid infringement.  And it is prohibitively expensive because ultimately the researcher and her company wind up paying multiple royalties to different patent holders—sometimes called “royalty stacking”—just to engage in the necessary R&D and bring a product to market.

Despite the pros and cons of federal research funding under the Bayh- Dole technology transfer system, at least this system is reasonably well fleshed out in the statute and the rules promulgated under it.  Further, a fair bit of received wisdom has accumulated within the segments of the technology transfer system—universities, non-profits, start-ups, established technology companies, and venture capitalists—that arguably has achieved the level of settled expectations around things like the allocation and use of IP rights when federal funding is involved.  This is all in marked contrast to the status of IP rights under state, local, or private funding.  But, because federal funding is at least partly behind so much university and non-profit patentable research, the Bayh-Dole system’s set of rules and settled expectations tends to be the standard. . . .
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The National Institutes of Health (NIH) has determined that the initiation of march-in procedures, as requested under the petition outlined below, is not warranted at this time. NIH retains jurisdiction over the instant proceedings until such time as a comparable alternative product becomes available for sale in the United States.
The CellPro Petition
On March 3, 1997, CellPro, Incorporated (CellPro) filed a petition with the Secretary of Health and Human Services (Secretary) requesting that the Government exercise march-in rights under the Bayh Dole Act (Act), 35 U.S.C. §§ 202-212, in connection with certain patents owned by The Johns Hopkins University (Hopkins) and licensed first to Becton-Dickinson and then to Baxter Healthcare Corporation (Baxter).
  As discussed in greater detail below, the march-in provision of the Act authorizes the Government, in certain circumstances, to require the contractor (or grantee) or its exclusive licensee to license a Federally-funded invention to a responsible applicant on reasonable terms, or to grant such a license itself.  CellPro asserts that such action is necessary to alleviate health or safety needs that have arisen because the United States District Court for the District of Delaware (Court) has found the stem cell separation device developed by CellPro, the Ceprate SC, to infringe two of the patents in question and has enjoined its sale.
  Alternatively, CellPro asserts that march-in is warranted because Hopkins and Baxter have failed to take reasonable steps to commercialize the technology.  At the present time, CellPro is the only company that has an FDA-approved device commercially available.
The Department of Commerce regulations implementing the Act are set forth at 37 CFR § 401.6.  According to § 401.6(b):
[w]henever an agency receives information that it believes might warrant the exercise of march-in rights, before initiating any march-in proceedings, it shall notify the contractor in writing of the information and request informal written or oral comments from the contractor, as well as information relevant to the matter.
The regulations provide that "the agency shall, within 60 days after it receives the comment, either initiate the procedures below or notify the contractor, in writing, that it will not pursue march-in rights on the basis of the available information."  Id.  Pursuant to § 401.6, the NIH, which has the delegated authority to make the march-in determination in this case, notified Hopkins of the petition and requested comment.  Hopkins made its initial response on May 7, but in the interim, CellPro had made an additional submission to which Hopkins sought to respond.  In sum, CellPro made supplemental filings on April 24, May 8, May 28 and July 2.  After its initial response on May 7, Hopkins made supplemental filings on May 19, June 2 and July 2.  Because the parties continued to make submissions and insist on the right to comment on the submissions of the other party, the NIH informed the parties that the 60 days set forth in the regulations for a determination by the agency would be calculated from June 2nd, but agreed to review and consider any submissions made by the parties through July 2.

The administrative record in this matter consists of the submissions of the parties, letters from universities, corporations, members of Congress, and other members of the public on this issue, as well as other pertinent materials obtained by the NIH.

Statutory Background and Criteria
The stated policy and objective of the Bayh-Dole Act is:

to use the patent system to promote the utilization of inventions arising from federally supported research or development; to encourage maximum participation of small business firms in federally supported research and development efforts; to promote collaboration between commercial concerns and nonprofit organizations, including universities; to ensure that inventions made by nonprofit organizations and small business firms are used in a manner to promote free competition and enterprise; to promote the commercialization and public availability of inventions made in the United States by United States industry and labor; to ensure that the Government obtains sufficient rights in federally supported inventions to meet the needs of the Government and protect the public against nonuse or unreasonable use of inventions; and to minimize the costs of administering policies in this area.
Act at § 200 TA \s "§ 200" .  Toward this goal, the Act addresses not only rules governing the licensing of Government-owned inventions, but also addresses Federal contractors'
 rights to elect title to inventions made with Federal funding.  In giving Federal contractors the right to elect title to inventions, Congress altered the preexisting scheme under which the funding agency generally owned patentable inventions made with Federal support unless the contractor obtained a waiver.  Congress believed that this change would promote the utilization and commercialization of inventions and would harmonize Federal patent policies.  See Senate Rep. No. 96-480 at p.3.
In giving contractors the right to elect title to inventions made with Federal funding, the Act also includes various safeguards on the public investment in the research.  For example, the Federal agency retains a nonexclusive, nontransferable, irrevocable, paid-up license to practice or have practiced for or on behalf of the United States any subject invention throughout the world.  See 35 U.S.C. § 202(c)(4).  In addition, the Act includes march-in rights, which provide a Federal agency with the authority in certain, very limited circumstances, to make sure that a federally funded invention is available to the public.  Section 203(1) states:

With respect to any subject invention in which a small business firm or nonprofit organization has acquired title under this chapter, the Federal agency under whose funding agreement the subject invention was made shall have the right, in accordance with such procedures as are provided in regulations promulgated hereunder to require the contractor, an assignee or exclusive licensee of a subject invention to grant a nonexclusive, partially exclusive, or exclusive license in any field of use to a responsible applicant or applicants, upon terms that are reasonable under the circumstances, and if the contractor, assignee or exclusive licensee refuses such request, to grant such a license itself, if the Federal agency determines that such--
(a) action is necessary because the contractor or assignee has not taken, or is not expected to take within a reasonable time, effective steps to achieve practical application of the subject invention in such field of use;

(b) action is necessary to alleviate health or safety needs which are not reasonably satisfied by the contractor, assignee, or their licensees;

(c) action is necessary to meet requirements for public use specified by Federal regulations and such requirements are not reasonably satisfied by the contractor, assignee, or licensees; or

(d) action is necessary because the agreement required by section 204 has not been obtained or waived or because a licensee of the exclusive right to use or sell any subject invention in the United States is in breach of its agreement obtained pursuant to section 204.

Jurisdiction

In its submissions, Hopkins suggested that NIH did not have jurisdiction in this matter.  CellPro disagreed.  It is our conclusion that NIH has jurisdiction to determine whether to exercise march-in with respect to the patents in question.  The patents which were found by the Court to be valid and infringed are U.S. Patent Nos. 4,714,680 ('680 patent) and 4,965,204 ('204 patent).  Documentation submitted by Hopkins clearly establishes that the inventions claimed in these patents were funded by the NIH.  For instance, with regard to the '680 patent, Hopkins submitted to the NIH a letter dated October 4, 1984, notifying the NIH that Hopkins had elected title to the invention.  In addition, Hopkins provided annual utilization reports filed during the 1980's and early 1990’s, and a license from Hopkins to the U.S. Government, which expressly acknowledges that "the invention was made in the course of research supported by the DHHS."
  Since the inventions were funded by the NIH, as acknowledged by Hopkins well before the patent dispute with CellPro arose, there is a clear presumption of jurisdiction by the NIH, and Hopkins has not submitted sufficient evidence to rebut that presumption.

Decision
The NIH has evaluated the administrative record with regard to two prongs of the statutory criteria, 35 U.S.C. § 203(1)(a) and (b).  The NIH has examined whether, (1) Baxter has failed to take, or is not expected to take within a reasonable time, effective steps to achieve practical application of the subject inventions; and, (2) there exists a health or safety need which is not reasonably satisfied by Hopkins or Baxter.
  Based on these criteria and the available information, march-in is not warranted at this time.
Practical Application of the Subject Inventions
Practical application is defined under 37 C.F.R § 404.3(d) as "to manufacture in the case of a composition or product, to practice in the case of a process or method, or to operate in the case of a machine or system; and, in each case, under such conditions as to establish that the invention is being utilized and that its benefits are to the extent permitted by law or Government regulations available to the public on reasonable terms."  The administrative record demonstrates that Hopkins and Baxter have clearly met this standard.
This technology was originally developed in the laboratory of Dr. Curt Civin at Hopkins and first published in 1984.  Hopkins filed for patent protection and was awarded four patents, the first of which issued in 1987.  The technology was first exclusively licensed to Becton-Dickinson & Co. (BD).  BD began marketing the first anti-CD34 antibody in 1985 and has sold anti-CD34 antibodies worldwide ever since.  Since BD was only interested in the diagnostic applications, the company exclusively sublicensed therapeutic rights to Baxter.  Baxter began development of a therapeutic system and sublicensed rights to Applied Immune Sciences (now part of RPR Gencell) and Systemix (now part of Novartis).  Baxter also held licensing discussions with CellPro, but no license agreement was signed.
By late 1991, Baxter had developed a prototype stem cell selection device.  In 1992, Dr. Civin began clinical trials with the device, and Baxter started its own clinical trials in 1993.  In January 1995, Baxter's Isolex 300 System received regulatory approval in Europe (CE Mark of Conformity for Medical Devices).  In the United States, Baxter's systems have been installed in numerous transplant centers over the past three years; the Baxter device has been used in clinical trials to process peripheral blood and bone marrow for hematopoietic reconstitution in patients.  On February 24, 1997, Baxter filed for Pre-market Approval (PMA) of its Isolex 300SA System.
  In addition to effectively licensing and developing the technology, Hopkins, BD and Baxter have aggressively defended the patents in court.  In 1994, the three parties joined in a suit against CellPro for infringement of the Civin patents.
Accordingly, NIH concludes that Hopkins and Baxter have taken effective steps to achieve practical application, as demonstrated by Hopkins' licensing, Baxter's manufacture, practice, and operation of the Isolex 300, and the device's availability to and use by the public to the extent permitted at this time under applicable law (i.e., foreign sales as well as widespread clinical research use in the U.S.).  With regard to FDA approval and commercial sale of the Baxter Isolex 300 in the United States, the administrative record indicates that Baxter is vigorously pursuing an active application.  Based on these facts, we conclude that Hopkins and Baxter have met the statutory and regulatory standard for practical application.
Health or Safety Needs
The question of whether the CellPro Ceprate SC fulfills health or safety needs not reasonably satisfied by the Baxter Isolex 300 has been the central inquiry and priority of the NIH in evaluating CellPro's petition for march-in.  In this regard, we note the considerable debate among scientists and clinicians as to whether immunoselection of stem cells with selection devices prior to transplantation provides a clinically significant benefit to patients over standard hematopoietic transplantation techniques.  The clinical benefit upon which the CellPro Ceprate SC device was approved by FDA consisted of a reduction of infusional toxicity associated with the administration of bone marrow prepared with standard techniques.
  To date, neither party has presented to the Biological Response Modifiers Advisory Committee any studies documenting that cell separation devices improve stem cell engraftment, disease-free survival, or overall survival.
  Thus, it is premature for either Baxter or CellPro to claim patient benefits (other than a decrease in infusional toxicities) from stem cell isolation and purification, T-cell, lymphocyte, and tumor cell purging, or other claimed uses.
It is equally premature, and inappropriate, for NIH to substitute its judgment for that of clinicians and patients seeking to avail themselves of an FDA-approved medical device.  The FDA has determined that the Ceprate SC is safe and effective for selecting stem cells from autologous bone marrow for hematopoietic reconstitution.  Thus, to the extent that the Ceprate SC is the only device that is available for sale in the United States for this purpose, it fulfills a health need for those who wish to use it, until such time as a comparable alternative product becomes available for sale.

As explained more fully below, the administrative record demonstrates that Hopkins and Baxter have taken appropriate steps to reasonably satisfy this need.  First, they have refrained from enforcing patent rights to the full extent of the law in order to allow the continuing sale of the Ceprate SC until the Baxter product is approved for sale by the FDA.  Second, they have pledged to ensure that the Baxter product is as widely available as possible through clinical trials, and to ensure patient access to the fullest extent possible.
(1) Continuing Sale of CellPro Device
 In deference to the health need fulfilled by the CellPro device in the absence of an FDA-approved alternative, Hopkins and Baxter have refrained from enforcing their patent rights to the full extent of the law.  Specifically, they modified a proposed order of injunction filed for consideration in the patent litigation in Federal District Court.  The Order issued by the Court on July 24, 1997 states, in pertinent part:
CellPro may continue to make, have made, use and sell SC Systems and disposable products (including the 12.8 antibody) for use with SC Systems, within the United States, until such time as an alternative stem cell concentration device, manufactured under a license under the '204 and '680 patents, is approved for therapeutic use in the United States by the United States Food and Drug Administration . . . and for a period of three months thereafter.
Order at p 5.  In addition, certain price and volume restrictions contained in the Court's Order specifically do not apply to the provision of products solely for use in clinical trials.  Order at pp. 5, 7.

CellPro argues vigorously, however, in documents filed prior to the entry of the Court's Order, that the terms of the proposed order, most specifically the requirement of payments to Baxter for sales of CellPro product, would force CellPro out of business and result in the loss of availability of the CellPro device.
First, we rely on the Court's finding that it is unlikely that the terms of the Order will result in the loss of availability of the CellPro product.
  This issue was specifically before the Court, supported by an exhaustive factual record resulting from years of litigation.  Although NIH is determining whether to open a fact-finding proceeding, as opposed to conducting one, we also found no convincing evidence that CellPro will be unable to supply patients with its product under the terms of the Court Order.  The terms of the Order may be unpalatable to CellPro, but CellPro need only operate under those constraints pending a decision on its appeal of the Court's adverse verdict on infringement.  The Court specifically found that CellPro "possesses adequate cash reserves to allow it to continue operations during the pendency of its appeal," Memorandum Opinion at p. 24, and determined that it would most likely be in CellPro's interest to continue operations pending the outcome of the appeal.  Moreover, the Court has retained jurisdiction and invited the parties to apply to the Court for modification of the terms of the injunction, specifically, the payment of incremental profits to Baxter, if the amount determined by the Court "either provides inadequate relief or works an injustice inconsistent with equitable principles."  Id.
Second, the loss of availability of the CellPro product is relevant to the "health need" criteria only during the period prior to FDA approval and availability for sale of a comparable alternative product.  In petitioning NIH to open a separate proceeding on this matter, CellPro argues that its continuing viability and success, even beyond FDA approval of a comparable alternative, should be a matter of concern to the NIH because CellPro has developed and is marketing an important health care product.  Invoking our prior caveat as to the investigational nature of these devices, we concur that, as a general matter, NIH supports the development and success of the biotechnology industry.  It is indeed very important to the NIH that biotechnology and pharmaceutical companies thrive and compete in order to bring new health care products to the public.  Developing and commercializing such products out of federally-funded research is the foundation and essence of the Bayh-Dole Act.
We are wary, however, of forced attempts to influence the marketplace for the benefit of a single company, particularly when such actions may have far-reaching repercussions on many companies' and investors' future willingness to invest in federally funded medical technologies.  The patent system, with its resultant predictability for investment and commercial development, is the means chosen by Congress for ensuring the development and dissemination of new and useful technologies.  It has proven to be an effective means for the development of health care technologies.  In exercising its authorities under the Bayh-Dole Act, NIH is mindful of the broader public health implications of a march-in proceeding, including the potential loss of new health care products yet to be developed from federally funded research.
On balance, we believe it is inappropriate for the NIH to intercede in this matter to ensure CellPro's commercial future.  Viability and success in the private sector is appropriately governed by the marketplace, and significantly influenced by management practices and decisions.  CellPro had the opportunity to license the invention from Baxter but decided against doing so, and instead risked patent infringement litigation.  It would be inappropriate for the NIH, a public health agency, to exercise its authorities under the Bayh-Dole Act to procure for CellPro more favorable commercial terms than it can otherwise obtain from the Court or from the patent owners.  CellPro's commercial viability is best left to CellPro's management and the marketplace.
(2) Reasonable Steps to Ensure Widespread Availability of Baxter's Product
Hopkins and Baxter have also pledged to reasonably satisfy any health need created by the loss of the CellPro product in the unlikely event that patient access to this technology is restricted before a comparable alternative product is approved by the FDA and becomes available for sale.

In several of its submissions to NIH, and in a letter from Baxter CEO Vernon Loucks to Secretary Donna Shalala, Baxter committed to ensuring there would be no gap in patient access to stem cell separation technology.  Baxter committed to installing its device free of charge at any site from which CellPro might withdraw, and to provide that site with the same level of support on the same terms as CellPro.  Baxter also committed to obtaining all clinical and regulatory approvals necessary to place the Isolex system into operation as soon as possible.
CellPro asserted that Baxter is unable to fulfill this pledge; however, neither party submitted evidence sufficient for a definitive determination, and it would be premature for the NIH to act based on Baxter's failure to accomplish what events have not yet required it to do.  In any event, we believe the likelihood of Baxter having to substitute devices in order to ensure patient access is remote, as discussed above.  Nevertheless, pending FDA approval and availability for sale of a comparable alternative product, NIH will continue to monitor the situation and will retain jurisdiction to initiate march-in without the filing of a new request, in the event that health needs are not being reasonably satisfied.
Conclusion
The NIH has determined not to initiate proceedings to pursue march-in rights on the basis of the available information.  NIH has examined the criteria of 35 U.S.C. § 203(1)(a) and (b) and found that march-in is not warranted under either criteria.  Specifically, the NIH has determined that Hopkins and Baxter have taken, or are expected to take within a reasonable time, effective steps to achieve practical application of the applicable patents, as demonstrated by Hopkins' licensing activities and Baxter's manufacture, practice, and operation of the Isolex 300, as well as the pending applications for FDA approval.  NIH also finds that the available information fails to demonstrate an unmet health need that is not reasonably satisfied by Hopkins and Baxter.
The NIH will continue to monitor issues related to patient access to the CellPro or Baxter devices during the period prior to FDA approval and availability for sale of a comparable alternative device.
/s/ Harold Varmus, M.D.

Director, NIH
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Introduction

The NIH received letters from members of Congress and the public requesting that the Government exercise its march-in rights under the Bayh Dole Act (Act), 35 U.S.C. §§ 200 TA \s "§ 200" -212, in connection with one or more patents owned by Abbott Laboratories, Inc. (Abbott).  The letters expressed concern over the price of Norvir®, which is covered by the patents and marketed by Abbott for the treatment of patients with HIV/AIDS. . . .
After careful analysis of the Bayh-Dole Act and considering all the facts in this case as well as comments received, the National Institutes of Health (NIH) has determined that it will not initiate a march-in proceeding as it does not believe that such a proceeding is warranted based on the available information and the statutory and regulatory framework.

Background on the Invention

From 1988 through 1993, ritonavir was developed at Abbott Laboratories partly through the use of Federal funds and falls within the claims of a number of patents owned by Abbott.
  In 1996, ritonavir (sold under the tradename "Norvir®") was approved by the FDA for marketing.

Other U.S. and foreign patents may exist which cover certain aspects of the marketed compound including specific formulations or delivery techniques, and may not be subject inventions within the meaning of the term as defined in 35 U.S.C. § 201(e).
  These inventions would not be subject to the Government's march-in authority. . . .
Public Comments

The NIH held a public meeting on May 25, 2004 at which comments were presented by advocates for and against the use of the Government's march-in authority in connection with Norvir®.  The speakers presented differing perspectives regarding the interpretation and intention of the march-in provisions, the reasons for the increase in the price of ritonavir, and the anti-competitive effect of that price increase.

The NIH also has received written comments from a variety of groups and individuals representing universities, the AIDS community, pharmaceutical interests, drafters of the Bayh-Dole Act, and other interested parties.  These comments along with those submitted at the public meeting are available on the NIH Office of Technology Transfer website at http://ott.od.nih.eov/Meeting/Mav25.htm.

The NIH is aware that members of Congress and the public have asked the Federal Trade Commission (FTC) to investigate the potential anti-competitive effects of the increase in the price of Norvir®.  The NIH agrees that the FTC is the appropriate agency to address this issue.

After carefully considering all the information provided and otherwise made available, the NIH does not believe the initiation of a march-in proceeding is warranted.

Discussion

The NIH is the steward of medical and behavioral research for the nation.  Its mission is science in pursuit of fundamental knowledge about the nature and behavior of living systems and the application of that knowledge to extend healthy life and reduce the burdens of illness and disability.  Each year, a wealth of scientific discoveries emanates from the NIH intramural laboratories and from extramural activities under grants and contracts.  Bringing these discoveries from "the bench to the bedside" requires drug and product development, scale-up, clinical testing, and finally marketing and distribution.  Success in accomplishing this colossal task and fulfilling our primary mission of improving public health requires the participation of industry partners.

The NIH supports fundamental research that may lead to the development of pharmaceutical products.  Occasionally, the NIH funds a technology that ultimately is incorporated into a commercial product or process for making a commercial product.  It is important to the NIH that pharmaceutical companies commercialize new health care products and processes incorporating NIH-funded technology thereby making the technology available to the public.  A central purpose of the Bayh-Dole Act involves the development and commercialization of such products out of federally-funded research.

Section 203(a) of the Act provides in part that march-in rights maybe exercised by the funding Federal agency based on any of four conditions:  (1) when "practical application" of the subject invention has not been achieved or is not expected to be achieved in a reasonable time, (2) when the action is necessary to alleviate health or safety needs, (3) when action is necessary to meet requirements for public use specified by Federal regulation that the contractor has failed to meet or (4) when the U.S. industry preference of Section 204 of the Act has not been met.  The third and fourth conditions are not relevant to this discussion.

Practical Application of the Subject Inventions

A composition or product, such as Norvir®, that has achieved practical application is defined in Section 201 (f) to mean that it is manufactured "under such conditions as to establish that the invention is being utilized and that its benefits are to the extent permitted by law or Government regulations available to the public on reasonable terms."

In 1997, the NIH reviewed a march-in request from CellPro, Inc. that asserted Baxter Healthcare Corporation (Baxter) had failed to take effective steps to achieve practical application of the subject inventions.  NIH determined that Baxter "met the statutory and regulatory standard for practical application" as evidenced by its "manufacture, practice, and operation" of the invention and the invention's "availability to and use by the public."  Accordingly, the NIH determined not to initiate march-in proceedings.

Similarly, the record in this instance demonstrates that Abbott has met the standard for achieving practical application of the applicable patents by its manufacture, practice, and operation of ritonavir and the drug's availability and use by the public.

Ritonavir has been on the market and available to patients with HIV/AIDS since 1996, when it was introduced and sold under the trade name Norvir® as both a standalone protease inhibitor and a booster to increase the effectiveness of protease inhibitors marketed by other companies.  Thus, the invention has reached practical application because it is being utilized and has been made widely available for use by patients with HIV/AIDS for at least eight years.

Health or Safety Needs

Norvir® has been approved by the Food and Drug Administration as safe and effective and is being widely prescribed by physicians for its approved indications.  No evidence has been presented that march-in could alleviate any health or safety needs that are not reasonably satisfied by Abbott.  Rather, the argument advanced is that the product should be available at a lower price, which is addressed below.  Thus, the NIH concludes that Abbott has met the statutory and regulatory standard for health or safety needs.

Drug Pricing

Finally, the issue of the cost or pricing of drugs that include inventive technologies made using Federal funds is one which has attracted the attention of Congress in several contexts that are much broader than the one at hand.
  In addition, because the market dynamics for all products developed pursuant to licensing rights under the Bayh-Dole Act could be altered if prices on such products were directed in any way by NIH, the NIH agrees with the public testimony that suggested that the extraordinary remedy of march-in is not an appropriate means of controlling prices.  The issue of drug pricing has global implications and, thus, is appropriately left for Congress to address legislatively.

Conclusion

Norvir® has been available for use by patients with HIV/AIDS since 1996 and is being actively marketed by Abbott and prescribed by physicians primarily as a booster drug.  Accordingly, this drug has reached practical application and met health or safety needs as required by the Bayh-Dole Act.  The NIH believes that the issue of drug pricing is one that would be more appropriately addressed by Congress, as it considers these matters in a larger context.  The NIH also maintains that the FTC is the appropriate agency to address the question of whether Abbott has engaged in anti-competitive behavior.

The NIH is cognizant of the care with which Congress crafted the march-in language and understands that it has the responsibility to exercise its march-in authority deliberately and with great care.  As such, the NIH has determined that it does not have information that leads it to believe that the exercise of march-in rights might be warranted in this case within the meaning of 35 U.S.C. §203.

/s/ Elias A. Zerhouni, M.D.

Director, NIH
3.
Experimental Use Exception/Defense
While the foregoing sections have focused primarily on identifying and securing patent rights, the successful patent applicant also faces some limitations on her ability to enforce that patent against infringers.  In the research environment, the primary limitations are two different doctrines that, unfortunately, often are referred to by the same term (or its variants): “experimental use exception”.
  The critical difference, however, is between the two doctrines themselves.  The first may also be referred to as the “common law research use defense” and is discussed in Madey v. Duke TA \l "Madey v. Duke, 307 F.3d 1351 (Fed. Cir. 2002)" \s "Madey v. Duke" \c 1  excerpted below.  It originates from case law in the 1800s and has never been statutorily codified.  The second may alternately be referred to as the “271(e)(1) exemption”, as discussed in Integra v. Merck TA \l "Integra v. Merck, 545 U.S. ____ (2005)" \s "Integra v. Merck" \c 1  below, because that section of the Patent Act is where the rule was codified after Congress passed the Drug Price Competition and Patent Term Restoration Act of 1984.
  The 271(e)(1) exemption was primarily created to allow generic drug manufacturers to begin clinical studies of a new generic version of a pioneer patented drug so that the FDA approval process could be started even before the pioneer drug went “off patent.”  Without such an exemption, these clinical studies would amount to actionable patent infringement.  Accordingly, many argued that before the exemption, pioneer drug patent holders received a de facto extension on their patent because generic drug companies had to wait until the patent expired before they could even commence the FDA approval process–meaning that the generic company could not market or sell the generic version during this period of post-patent expiration, pre-FDA market approval and thus the pioneer company retained its monopoly position in the marketplace.
The first case, which considers the scope of the experimental use defense, does not involve life sciences research.  However, it fundamentally altered the perception of the scope of the defense and stands as the current definitive interpretation of that defense in the university and non-profit research environment.

Madey v. Duke TA \s "Madey v. Duke" 
307 F.3d 1351 (Fed. Cir. 2002)

Circuit Judge Gajarsa.

Dr. John M.J. Madey ("Madey") appeals from a judgment of the United States District Court for the Middle District of North Carolina.  Madey sued Duke University ("Duke"), bringing claims of patent infringement and various other federal and state law claims.  Pursuant to a motion filed by Duke under Federal Rule of Civil Procedure ("FRCP") 12(b)(1), the district court dismissed-in-part certain patent infringement claims and dismissed certain other claims.  After discovery, the district court granted summary judgment in favor of Duke on the remaining claims.  For a first set of alleged infringing acts, it held that the experimental use defense applied to Duke's use of Madey's patented laser technology.  For a second set of alleged infringing acts, it held that Duke was not the infringing party because a third-party owned and controlled the allegedly infringing laser equipment.  The district court erred in its partial dismissal, erred in applying the experimental use defense, but, for the second set of alleged infringing acts, correctly determined that Duke did not infringe because it did not own or control the equipment.  Accordingly, we reverse-in-part, affirm-in-part, and remand.

I.  Background
In the mid-1980s Madey was a tenured research professor at Stanford University.  At Stanford, he had an innovative laser research program, which was highly regarded in the scientific community.  An opportunity arose for Madey to consider leaving Stanford and take a tenured position at Duke.  Duke recruited Madey, and in 1988 he left Stanford for a position in Duke's physics department.  In 1989 Madey moved his free electron laser ("FEL") research lab from Stanford to Duke.  The FEL lab contained substantial equipment, requiring Duke to build an addition to its physics building to house the lab.  In addition, during his time at Stanford, Madey had obtained sole ownership of two patents practiced by some of the equipment in the FEL lab.

At Duke, Madey served for almost a decade as director of the FEL lab.  During that time the lab continued to achieve success in both research funding and scientific breakthroughs.  However, a dispute arose between Madey and Duke.  Duke contends that, despite his scientific prowess, Madey ineffectively managed the lab.  Madey contends that Duke sought to use the lab's equipment for research areas outside the allocated scope of certain government funding, and that when he objected, Duke sought to remove him as lab director.  Duke eventually did remove Madey as director of the lab in 1997.  The removal is not at issue in this appeal, however, it is the genesis of this unique patent infringement case.  As a result of the removal, Madey resigned from Duke in 1998.  Duke, however, continued to operate some of the equipment in the lab.  Madey then sued Duke for patent infringement of his two patents, and brought a variety of other claims.

A. The Patents and Infringing Equipment

One of Madey's patents, U.S. Patent No. 4,641,103 ("the '103 patent"), covers a "Microwave Electron Gun" used in connection with free electron lasers.  The other patent, U.S. Patent No. 5,130,994 ("the '994 patent"), is titled "Free-Electron Laser Oscillator For Simultaneous Narrow Spectral Resolution And Fast Time Resolution Spectroscopy."  The details of these two patents are not material to the issues on appeal.  Their use in the lab, however, as embodied in certain equipment, is central to this appeal.

The equipment at the Duke FEL lab that practices the subject matter disclosed and claimed in the patents is set forth in the list below, which first lists the equipment and then the patent(s) it embodies. 

• An infrared FEL called the "Mark III FEL," embodying the '994 patent and the '103 patent (by incorporating the microwave electron gun in the infrared FEL).
• A "Storage Ring FEL," embodying the same patents as the Mark III FEL because it incorporates a Mark III FEL.
• A "Microwave Gun Test Stand," embodying the '103 patent (by incorporating the microwave electron gun).

The three alleged infringing devices are the Mark III FEL, the Storage Ring FEL, and the Microwave Gun Test Stand.  Although it is not clear from the record, perhaps because Duke defended by asserting experimental use and government license defenses, Duke seems to concede that the alleged infringing devices and methods read on the claims of the patents.  Although the three devices were housed in Duke's physics facilities, the Microwave Gun Test Stand was not Duke's asset, but rather belonged to North Carolina Central University ("NCCU"). . . .

D. The District Court's Summary Judgment Opinion

Among Duke's motions for summary judgment, two are relevant on appeal, entitled by the district court as:  (i) the "Patent Motion;" and (ii) the "Test Stand Gun Motion."

The Patent Motion and the Experimental Use Defense
The district court acknowledged a common law "exception" for patent infringement liability for uses that, in the district court's words, are "solely for research, academic or experimental purposes."  The district court recognized the debate over the scope of the experimental use defense, but cited this court's opinion in Embrex, Inc. v. Service Engineering Corp., 216 F.3d 1343, 1349 (Fed. Cir. 2000), to hold that the defense was viable for experimental, non-profit purposes.

After having recognized the experimental use defense, the district court then fashioned the defense for application to Madey in the passage set forth below. 

Given this standard [for experimental use], for [Madey] to overcome his burden of establishing actionable infringement in this case, he must establish that [Duke] has not used the equipment at issue "solely for an experimental or other non-profit purpose."  More specifically, [Madey] must sufficiently establish that [Duke's] use of the patent had "definite, cognizable, and not insubstantial commercial purposes."

On appeal, Madey attacks this passage as improperly shifting the burden to the plaintiff to allege and prove that the defendant's use was not experimental.

Before the district court, Madey argued that Duke's research in its FEL lab was commercial in character and intent.  Madey relied on Pitcairn v. United States, 212 Ct.Cl. 168 (1976), where the government used patented rotor structures and control systems for a helicopter to test the "lifting ability" and other attributes of the patented technology.  The Pitcairn court held that the helicopters were not built solely for experimental purposes because they were also built to benefit the government in its legitimate business.  Based on language in Duke's patent policy, Madey argues that Duke is in the business of "obtaining grants and developing possible commercial applications for the fruits of its 'academic research'."
The district court rejected Madey's argument, relying on another statement in the preamble of the Duke patent policy which stated that Duke was "dedicated to teaching, research, and the expansion of knowledge  . . . [and] does not undertake research or development work principally for the purpose of developing patents and commercial applications."  The district court reasoned that these statements from the patent policy refute any contention that Duke is "in the business" of developing technology for commercial applications.  According to the district court, Madey's "evidence" was mere speculation,
 and thus Madey did not meet his burden of proof to create a genuine issue of material fact.
  The court went on to state that "[w]ithout more concrete evidence to rebut [Duke's] stated purpose with respect to its research in the FEL lab, Plaintiff has failed to meet its burden of establishing patent infringement by a preponderance of the evidence." . . .
The Test Stand Gun Motion
Under the Test Stand Gun Motion, Duke argued that any use of the patented equipment before June 1997 is not infringement because Madey consented to the manufacture and use of the Microwave Gun Test Stand by Duke and NCCU before this date.  The district court agreed, concluding that there was no infringement before such date because Madey approved of such use via his direct involvement.  Madey does not appeal this issue.

After June 1997, however, Duke's defense is that no one affiliated with Duke used the Microwave Gun Test Stand.  Duke relied on attestations by Dr. Jones, the NCCU professor who was the principal investigator for the AFOSR contract.  The district court determined that Dr. Jones was not an agent of Duke.  It also determined that Dr. Jones controlled physical access to the Microwave Gun Test Stand because he had the key switch to operate the device.  The district court held any contrary assertions by Madey to be "bald allegations and mere speculation."

Given Dr. Jones' attestation that he was unaware of any Duke faculty members or employees using the Microwave Gun Test Stand after June 1997, the district court determined that there was no genuine issue of material fact and awarded summary judgment of no infringement to Duke on this issue. . . .
II. Discussion
. . .
C. The District Court's Application of Experimental Use

On appeal, Madey asserts three primary errors related to experimental use.  First, Madey claims that the district court improperly shifted the burden to Madey to prove that Duke's use was not experimental.  Second, Madey argues that the district court applied an overly broad version of the very narrow experimental use defense inconsistent with our precedent.  Third, Madey attacks the supporting evidence relied on by the district court as overly general and not indicative of the specific propositions and findings required by the experimental use defense, and further argues that there is no support in the record before us to allow any court to apply the very narrow experimental use defense to Duke's ongoing FEL lab operation.  We substantially agree with Madey on all three points.  In addition, Madey makes a threshold argument concerning the continued existence of the experimental use doctrine in any form, which we turn to first.  Our precedent, to which we are bound, continues to recognize the judicially created experimental use defense, however, in a very limited form.

The Experimental Use Defense
Citing the concurring opinion in Embrex, Madey contends that the Supreme Court's opinion in Warner-Jenkinson Co. v. Hilton Davis Chem. Co., 520 U.S. 17 (1997) eliminates the experimental use defense.  The Supreme Court held in Warner-Jenkinson that intent plays no role in the application of the doctrine of equivalents.  Madey implicitly argues that the experimental use defense necessarily incorporates an intent inquiry, and thus is inconsistent with Warner-Jenkinson.  Like the majority in Embrex, we do not view such an inconsistency as inescapable, and conclude the experimental use defense persists albeit in the very narrow form articulated by this court in Embrex and in Roche.
The District Court Improperly Shifted the Burden to Madey
As a precursor to the burden-shifting issue, Madey argues that the experimental use defense is an affirmative defense that Duke must plead or lose.  We disagree.  Madey points to no source of authority for its assertion that experimental use is an affirmative defense.  Indeed, we have referred to the defense in a variety of ways.  Given this lack of precise treatment in the precedent, Madey has no basis to support its affirmative defense argument.  The district court and the parties in the present case joined the issue during the summary judgment briefing.  We see no mandate from our precedent, nor any compelling reason from other considerations, why the opportunity to raise the defense if not raised in the responsive pleading should not also be available at the later stages of a case, within the procedural discretion typically afforded the trial court judge.

The district court held that in order for Madey to overcome his burden to establish actionable infringement, he must establish that Duke did not use the patent-covered free electron laser equipment solely for experimental or other non-profit purposes.  Madey argues that this improperly shifts the burden to the patentee and conflates the experimental use defense with the initial infringement inquiry.

We agree with Madey that the district court improperly shifted the burden to him.  The district court folded the experimental use defense into the baseline assessment as to whether Duke infringed the patents.  Duke characterizes the district court's holding as expressing the following sequence:  first, the court recognized that Madey carried his burden of proof on infringement; second, the court held that Duke carried its burden of proof on the experimental use defense; and third, the court held that Madey was unable to marshal sufficient evidence to rebut Duke's shifting of the burden.  We disagree with Duke's reading of the district court's opinion.  The district court explicitly contradicts Duke's argument by stating that Madey failed to "meet its burden to establish patent infringement by a preponderance of the evidence."  This statement is an assessment of whether Madey supported his initial infringement claim.  It is not an assessment of which party carried or shifted the burden of evidence related to the experimental use defense.  Thus, the district court did not conclude that Madey failed to rebut Duke's assertion of the experimental use defense.  Instead, it erroneously required Madey to show as a part of his initial claim that Duke's use was not experimental.  The defense, if available at all, must be established by Duke.

The District Court's Overly Broad Conception of Experimental Use
Madey argues, and we agree, that the district court had an overly broad conception of the very narrow and strictly limited experimental use defense.  The district court stated that the experimental use defense inoculated uses that "were solely for research, academic, or experimental purposes," and that the defense covered use that "is made for experimental, non-profit purposes only."  Both formulations are too broad and stand in sharp contrast to our admonitions in Embrex and Roche that the experimental use defense is very narrow and strictly limited.  In Embrex, we followed the teachings of Roche and Pitcairn to hold that the defense was very narrow and limited to actions performed "for amusement, to satisfy idle curiosity, or for strictly philosophical inquiry."  Further, use does not qualify for the experimental use defense when it is undertaken in the "guise of scientific inquiry" but has "definite, cognizable, and not insubstantial commercial purposes."  The concurring opinion in Embrex expresses a similar view:  use is disqualified from the defense if it has the "slightest commercial implication."  Moreover, use in keeping with the legitimate business of the alleged infringer does not qualify for the experimental use defense.  The district court supported its conclusion with a citation to Ruth v. Stearns-Roger Mfg. Co., 13 F.Supp. 697, 713 (D. Colo. 1935), a case that is not binding precedent for this court.

The Ruth case represents the conceptual dilemma that may have led the district court astray.  Cases evaluating the experimental use defense are few, and those involving non-profit, educational alleged infringers are even fewer.  In Ruth, the court concluded that a manufacturer of equipment covered by patents was not liable for contributory infringement because the end-user purchaser was the Colorado School of Mines, which used the equipment in furtherance of its educational purpose.  Thus, the combination of apparent lack of commerciality, with the non-profit status of an educational institution, prompted the court in Ruth, without any detailed analysis of the character, nature and effect of the use, to hold that the experimental use defense applied.  This is not consistent with the binding precedent of our case law postulated by Embrex, Roche and Pitcairn.
Our precedent clearly does not immunize use that is in any way commercial in nature.  Similarly, our precedent does not immunize any conduct that is in keeping with the alleged infringer's legitimate business, regardless of commercial implications.  For example, major research universities, such as Duke, often sanction and fund research projects with arguably no commercial application whatsoever.  However, these projects unmistakably further the institution's legitimate business objectives, including educating and enlightening students and faculty participating in these projects.  These projects also serve, for example, to increase the status of the institution and lure lucrative research grants, students and faculty.

In short, regardless of whether a particular institution or entity is engaged in an endeavor for commercial gain, so long as the act is in furtherance of the alleged infringer's legitimate business and is not solely for amusement, to satisfy idle curiosity, or for strictly philosophical inquiry, the act does not qualify for the very narrow and strictly limited experimental use defense.  Moreover, the profit or non-profit status of the user is not determinative.

In the present case, the district court attached too great a weight to the non-profit, educational status of Duke, effectively suppressing the fact that Duke's acts appear to be in accordance with any reasonable interpretation of Duke's legitimate business objectives.
  On remand, the district court will have to significantly narrow and limit its conception of the experimental use defense.  The correct focus should not be on the non-profit status of Duke but on the legitimate business Duke is involved in and whether or not the use was solely for amusement, to satisfy idle curiosity, or for strictly philosophical inquiry.

D. The District Court's Analysis of the Test Stand Gun Motion

In contrast to our conclusion that the district court erred in its dismissal-in-part of the alleged '103 patent infringement and its application of the experimental use defense, we find no error in the court's summary judgment conclusion that there is no genuine issue of material fact concerning Duke's non-use of the NCCU Microwave Gun Test Stand during the relevant time period.

Specifically, the district court found that NCCU, through the subcontractor agreement it had with Duke, owned the Microwave Gun Test Stand, and that Dr. Jones of NCCU controlled the gun with a key switch.  Even though the gun was located on Duke's premises, Dr. Jones stated that no Duke faculty member or employee had used the gun during the relevant time period.  This evidence of ownership, control, and no known Duke use, is sufficient to shift the summary judgment burden to Madey, who, in the district court's words, offers in response only bare allegations and speculation.  Most of the response is testimony by Madey himself.

Madey contends that Duke and Dr. Jones have tacitly admitted to disputed questions of fact concerning whether Duke had any control or benefit over the Microwave Gun Test Stand.  In addition, Madey contends that joint publications by Dr. Jones and Duke faculty, as well as research interests held by Duke faculty in areas potentially implicated by the Microwave Gun Test Stand, demonstrate disputed material facts about Duke's benefit and influence over the gun.  Like the district court, we do not find that the record supports Madey's contentions, nor do we concur in the inferences in which Madey would have us draw.

In addition, we note that the record does not indicate that Madey plead any vicarious liability claims, such as alleging that Duke induced NCCU's infringement, or contributory infringement claims.  To the extent that this was a strategic decision or tactical choice on Madey's part, he should not be allowed to overcome this choice now by acceptance of allegations and speculation as genuine issues of material fact. . . .
III. Conclusion
The district court erred in its application of the common law experimental use defense, and, consequently, incorrectly found that there was no genuine issue of material fact upon which Madey could prevail.  In addition, the court's dismissal-in-part of Duke's use of the '103 patent embodiments under the government ONR grant was in error.  Due to these errors, further proceedings are necessary.  This includes the opportunity for the district court to reevaluate the issues we remand in light of this opinion, for the parties to litigate Duke's asserted government license defense, and for the court to potentially consider the state law claims in accordance with the case's progression.  Accordingly, we affirm-in-part and reverse-in-part the district court's decision and remand for additional proceedings consistent with this opinion.

*
*
*

The next case addresses the scope of the 271(e)(1) exemption that was created under the Hatch-Waxman Act.  It also provides an introduction to the FDA drug approval process covered in more detail in Section D, infra.
Integra v. Merck TA \s "Integra v. Merck" 
545 U.S. ___ (2005)
Justice Scalia delivered the opinion for a unanimous Court.

This case presents the question whether uses of patented inventions in preclinical research, the results of which are not ultimately included in a submission to the Food and Drug Administration (FDA), are exempted from infringement by 35 U.S.C. § 271(e)(1).

I

It is generally an act of patent infringement to "mak[e], us[e], offe[r] to sell, or sel[l] any patented invention . . .  during the term of the patent therefor." § 271(a).  In 1984, Congress enacted an exemption to this general rule, see Drug Price Competition and Patent Term Restoration Act of 1984, § 202, 98 Stat. 1585, as amended, 35 U.S.C. § 271(e)(1), which provides:
"It shall not be an act of infringement to make, use, offer to sell, or sell within the United States or import into the United States a patented invention (other than a new animal drug or veterinary biological product (as those terms are used in the Federal Food, Drug, and Cosmetic Act and the Act of March 4, 1913) . . . ) solely for uses reasonably related to the development and submission of information under a Federal law which regulates the manufacture, use, or sale of drugs . . . ."

The Federal Food, Drug, and Cosmetic Act (FDCA), ch. 675, 52 Stat. 1040, as amended, 21 U.S.C. § 301 et seq., is "a Federal law which regulates the manufacture, use, or sale of drugs."  Under the FDCA, a drugmaker must submit research data to the FDA at two general stages of new-drug development.
  First, a drugmaker must gain authorization to conduct clinical trials (tests on humans) by submitting an investigational new drug application (IND).  See 21 U.S.C. § 355(i); 21 CFR § 312.1 et seq. (2005).  The IND must describe "preclinical tests (including tests on animals) of [the] drug adequate to justify the proposed clinical testing."  21 U.S.C. § 355(i)(1)(A); see 21 CFR §§ 312.23(a)(5) and (a)(8) (specifying necessary information from preclinical tests).  Second, to obtain authorization to market a new drug, a drugmaker must submit a new drug application (NDA), containing "full reports of investigations which have been made to show whether or not [the] drug is safe for use and whether [the] drug is effective in use."  21 U.S.C. § 355(b)(1).  Pursuant to FDA regulations, the NDA must include all clinical studies, as well as preclinical studies related to a drug's efficacy, toxicity, and pharmacological properties.  See 21 CFR §§ 314.50(d)(2) (preclinical studies) and (d)(5) (clinical studies).

II

A

Respondents Integra Lifesciences I, Ltd., and the Burnham Institute, own five patents related to the tripeptide sequence Arg-Gly-Asp, known in single-letter notation as the "RGD peptide."  U.S. Patent Nos. 4,988,621, 4,792,525, 5,695,997, 4,879,237, and 4,789,734.  The RGD peptide promotes cell adhesion by attaching to αV β3 integrins, receptors commonly located on the outer surface of certain endothelial cells.
Beginning in 1988, petitioner Merck KGaA provided funding for angiogenesis research conducted by Dr. David Cheresh at the Scripps Research Institute (Scripps).  Angiogenesis is the process by which new blood vessels sprout from existing vessels; it plays a critical role in many diseases, including solid tumor cancers, diabetic retinopathy, and rheumatoid arthritis.  In the course of his research, Dr. Cheresh discovered that it was possible to inhibit angiogenesis by blocking the αV β3 integrins on proliferating endothelial cells.  In 1994, Dr. Cheresh succeeded in reversing tumor growth in chicken embryos, first using a monoclonal antibody (LM609) he developed himself and later using a cyclic RGD peptide (EMD 66203) provided by petitioner.
  Dr. Cheresh's discoveries were announced in leading medical journals and received attention in the general media.

With petitioner's agreement to fund research at Scripps due to expire in July 1995, Dr. Cheresh submitted a detailed proposal for expanded collaboration between Scripps and petitioner on February 1, 1995.  The proposal set forth a 3-year timetable in which to develop "integrin antagonists as angiogenesis inhibitors" beginning with in vitro and in vivo testing of RGD peptides at Scripps in year one and culminating with the submission of an IND to the FDA in year three.  Petitioner agreed to the material terms of the proposal on February 20, 1995 and on April 13, 1995, pledged $6 million over three years to fund research at Scripps.  Petitioner's April 13 letter specified that Scripps would be responsible for testing RGD peptides produced by petitioner as potential drug candidates but that, once a primary candidate for clinical testing was in "the pipeline," petitioner would perform the toxicology tests necessary for FDA approval to proceed to clinical trials, see 21 CFR § 312.23(a)(8)(iii) (2005) (requirement that "nonclinical laboratory study" include a certification that it was performed under good laboratory practices); see also § 58.3(d) (2004) (defining "[n]onclinical laboratory study").  Scripps and petitioner concluded an agreement of continued collaboration in September 1995.

Pursuant to the agreement, Dr. Cheresh directed in vitro and in vivo experiments on RGD peptides provided by petitioner from 1995 to 1998.  These experiments focused on EMD 66203 and two closely related derivatives, EMD 85189 and EMD 121974, and were designed to evaluate the suitability of each of the peptides as potential drug candidates.  Accordingly, the tests measured the efficacy, specificity, and toxicity of the particular peptides as angiogenesis inhibitors, and evaluated their mechanism of action and pharmacokinetics in animals.  Based on the test results, Scripps decided in 1997 that EMD 121974 was the most promising candidate for testing in humans.  Over the same period, Scripps performed similar tests on LM609, a monoclonal antibody developed by Dr. Cheresh.
  Scripps also conducted more basic research on organic mimetics designed to block αV β3 integrins in a manner similar to the RGD peptides; it appears that Scripps used the RGD peptides in these tests as "positive controls" against which to measure the efficacy of the mimetics.
In November 1996, petitioner initiated a formal project to guide one of its RGD peptides through the regulatory approval process in the United States and Europe.  Petitioner originally directed its efforts at EMD 85189, but switched focus in April 1997 to EMD 121974.  Petitioner subsequently discussed EMD 121974 with officials at the FDA.  In October 1998, petitioner shared its research on RGD peptides with the National Cancer Institute (NCI), which agreed to sponsor clinical trials.  Although the fact was excluded from evidence at trial, the lower court's opinion reflects that NCI filed an IND for EMD 121974 in 1998.

B

On July 18, 1996, respondents filed a patent-infringement suit against petitioner, Scripps, and Dr. Cheresh in the District Court for the Southern District of California.  Respondents' complaint alleged that petitioner willfully infringed and induced others to infringe respondents' patents by supplying the RGD peptide to Scripps, and that Dr. Cheresh and Scripps infringed the same patents by using the RGD peptide in experiments related to angiogenesis.  Respondents sought damages from petitioner and a declaratory judgment against Dr. Cheresh and Scripps.  Petitioner answered that its actions involving the RGD peptides did not infringe respondents' patents, and that in any event they were protected by the common-law research exemption and 35 U.S.C. § 271(e)(1).

At the conclusion of trial, the District Court held that, with one exception, petitioner's pre-1995 actions related to the RGD peptides were protected by the common-law research exemption, but that a question of fact remained as to whether petitioner's use of the RGD peptides after 1995 fell within the § 271(e)(1) safe harbor.  With the consent of the parties, the District Court gave the following instruction regarding the § 271(e)(1) exemption:
"To prevail on this defense, [petitioner] must prove by a preponderance of the evidence that it would be objectively reasonable for a party in [petitioner's] and Scripps' situation to believe that there was a decent prospect that the accused activities would contribute, relatively directly, to the generation of the kinds of information that are likely to be relevant in the processes by which the FDA would decide whether to approve the product in question. 

"Each of the accused activities must be evaluated separately to determine whether the exemption applies.
"[Petitioner] does not need to show that the information gathered from a particular activity was actually submitted to the FDA."
The jury found that petitioner, Dr. Cheresh, and Scripps infringed respondents' patents and that petitioner had failed to show that its activities were protected by § 271(e)(1).  It awarded damages of $15 million.

In response to post-trial motions, the District Court dismissed respondents' suit against Dr. Cheresh and Scripps, but affirmed the jury's damage award as supported by substantial evidence and denied petitioner's motion for judgment as a matter of law  With respect to the last, the District Court explained that the evidence was sufficient to show that "any connection between the infringing Scripps experiments and FDA review was insufficiently direct to qualify for the [§ 271(e)(1) exemption]."

A divided panel of the Court of Appeals for the Federal Circuit affirmed in part, and reversed in part.  The panel majority affirmed the denial of judgment as a matter of law to petitioner, on the ground that § 271(e)(1)'s safe harbor did not apply because "the Scripps work sponsored by [petitioner] was not clinical testing to supply information to the FDA, but only general biomedical research to identify new pharmaceutical compounds."  It reversed the District Court's refusal to modify the damages award, and remanded for further proceedings.
  Judge Newman dissented on both points.  The panel unanimously affirmed the District Court's ruling that respondents' patents covered the cyclic RGD peptides developed by petitioner.  We granted certiorari to review the Court of Appeals' construction of § 271(e)(1).

III

As described earlier, 35 U.S.C. § 271(e)(1) provides that "[i]t shall not be an act of infringement to . . . use . . . or import into the United States a patented invention . . . solely for uses reasonably related to the development and submission of information under a Federal law which regulates the . . . use . . . of drugs."  Though the contours of this provision are not exact in every respect, the statutory text makes clear that it provides a wide berth for the use of patented drugs in activities related to the federal regulatory process.

As an initial matter, we think it apparent from the statutory text that § 271(e)(1)'s exemption from infringement extends to all uses of patented inventions that are reasonably related to the development and submission of any information under the FDCA.  This necessarily includes preclinical studies of patented compounds that are appropriate for submission to the FDA in the regulatory process.  There is simply no room in the statute for excluding certain information from the exemption on the basis of the phase of research in which it is developed or the particular submission in which it could be included.

Respondents concede the breadth of § 271(e)(1) in this regard, but argue that the only preclinical data of interest to the FDA is that which pertains to the safety of the drug in humans.  In respondents' view, preclinical studies related to a drug's efficacy, mechanism of action, pharmacokinetics, and pharmacology are not reasonably included in an IND or an NDA, and are therefore outside the scope of the exemption.  We do not understand the FDA's interest in information gathered in preclinical studies to be so constrained.  To be sure, its regulations provide that the agency's "primary objectives in reviewing an IND are . . . to assure the safety and rights of subjects," 21 CFR 312.22(a) (2005), but it does not follow that the FDA is not interested in reviewing information related to other characteristics of a drug.  To the contrary, the FDA requires that applicants include in an IND summaries of the pharmacological, toxicological, pharmacokinetic, and biological qualities of the drug in animals.  See § 312.23(a)(5); Department of Health and Human Services, Guidance for Industry, Good Clinical Practice:  Consolidated Guidance 45 (Apr.1996) ("The results of all relevant nonclinical pharmacology, toxicology, pharmacokinetic, and investigational product metabolism studies should be provided in summary form.  This summary should address the methodology used, the results, and a discussion of the relevance of the findings to the investigated therapeutic and the possible unfavorable and unintended effects in humans").  The primary (and, in some cases, only) way in which a drugmaker may obtain such information is through preclinical in vitro and in vivo studies.

Moreover, the FDA does not evaluate the safety of proposed clinical experiments in a vacuum; rather, as the statute and regulations reflect, it asks whether the proposed clinical trial poses an "unreasonable risk."  21 U.S.C. § 355(i)(3)(B)(i); see also 21 CFR § 312.23(a)(8) (2005) (requiring applicants to include pharmacological and toxicological studies that serve as the basis of their conclusion that clinical testing would be "reasonably safe"); § 56.111(a)(2) (2004) (providing that the Institutional Review Boards that oversee clinical trials must consider whether the "[r]isks to subjects are reasonable in relation to anticipated benefits").  This assessment involves a comparison of the risks and the benefits associated with the proposed clinical trials.  As the Government's brief, filed on behalf of the FDA, explains, the "FDA might allow clinical testing of a drug that posed significant safety concerns if the drug had a sufficiently positive potential to address a serious disease, although the agency would not accept similar risks for a drug that was less likely to succeed or that would treat a less serious medical condition."  Accordingly, the FDA directs that an IND must provide sufficient information for the investigator to "make his/her own unbiased risk-benefit assessment of the appropriateness of the proposed trial."  Such information necessarily includes preclinical studies of a drug's efficacy in achieving particular results.

Respondents contend that, even accepting that the FDA is interested in preclinical research concerning drug characteristics other than safety, the experiments in question here are necessarily disqualified because they were not conducted in conformity with the FDA's good laboratory practices regulations.  This argument fails for at least two reasons.  First, the FDA's requirement that preclinical studies be conducted under "good laboratory practices" applies only to experiments on drugs "to determine their safety," 21 CFR § 58.3(d).  See 21 CFR § 58.1(a); § 312.23(a)(8)(iii) (2005) (only "nonclinical laboratory study subject to the good laboratory practice regulations under part 58" must certify compliance with good laboratory practice regulations).  The good laboratory practice regulations do not apply to preclinical studies of a drug's efficacy, mechanism of action, pharmacology, or pharmacokinetics.  Second, FDA regulations do not provide that even safety-related experiments not conducted in compliance with good laboratory practices regulations are not suitable for submission in an IND.  Rather, such studies must include "a brief statement of the reason for the noncompliance."

The Court of Appeals' conclusion that § 271(e)(1) did not protect petitioner's provision of the patented RGD peptides for research at Scripps appeared to rest on two somewhat related propositions.  First, the court credited the fact that the "Scripps-Merck experiments did not supply information for submission to the [FDA], but instead identified the best drug candidate to subject to future clinical testing under the FDA processes."  The court explained:
"The FDA has no interest in the hunt for drugs that may or may not later undergo clinical testing for FDA approval.  For instance, the FDA does not require information about drugs other than the compound featured in an [IND] application.  Thus, the Scripps work sponsored by [petitioner] was not 'solely for uses reasonably related to' clinical testing for FDA."

Second, the court concluded that the exemption "does not globally embrace all experimental activity that at some point, however attenuated, may lead to an FDA approval process."

We do not quibble with the latter statement.  Basic scientific research on a particular compound, performed without the intent to develop a particular drug or a reasonable belief that the compound will cause the sort of physiological effect the researcher intends to induce, is surely not "reasonably related to the development and submission of information" to the FDA.  It does not follow from this, however, that § 271(e)(1)'s exemption from infringement categorically excludes either (1) experimentation on drugs that are not ultimately the subject of an FDA submission or (2) use of patented compounds in experiments that are not ultimately submitted to the FDA.  Under certain conditions, we think the exemption is sufficiently broad to protect the use of patented compounds in both situations.

As to the first proposition, it disregards the reality that, even at late stages in the development of a new drug, scientific testing is a process of trial and error.  In the vast majority of cases, neither the drugmaker nor its scientists have any way of knowing whether an initially promising candidate will prove successful over a battery of experiments.  That is the reason they conduct the experiments.  Thus, to construe § 271(e)(1), as the Court of Appeals did, not to protect research conducted on patented compounds for which an IND is not ultimately filed is effectively to limit assurance of exemption to the activities necessary to seek approval of a generic drug.  One can know at the outset that a particular compound will be the subject of an eventual application to the FDA only if the active ingredient in the drug being tested is identical to that in a drug that has already been approved.

The statutory text does not require such a result.  Congress did not limit § 271(e)(1)'s safe harbor to the development of information for inclusion in a submission to the FDA; nor did it create an exemption applicable only to the research relevant to filing an ANDA for approval of a generic drug.  Rather, it exempted from infringement all uses of patented compounds "reasonably related" to the process of developing information for submission under any federal law regulating the manufacture, use, or distribution of drugs.  We decline to read the "reasonable relation" requirement so narrowly as to render § 271(e)(1)'s stated protection of activities leading to FDA approval for all drugs illusory.  Properly construed, § 271(e)(1) leaves adequate space for experimentation and failure on the road to regulatory approval.  At least where a drugmaker has a reasonable basis for believing that a patented compound may work, through a particular biological process, to produce a particular physiological effect, and uses the compound in research that, if successful, would be appropriate to include in a submission to the FDA, that use is "reasonably related" to the "development and submission of information under . . . Federal law."  § 271(e)(1).

For similar reasons, the use of a patented compound in experiments that are not themselves included in a "submission of information" to the FDA does not, standing alone, render the use infringing.  The relationship of the use of a patented compound in a particular experiment to the "development and submission of information" to the FDA does not become more attenuated (or less reasonable) simply because the data from that experiment are left out of the submission that is ultimately passed along to the FDA.  Moreover, many of the uncertainties that exist with respect to the selection of a specific drug exist as well with respect to the decision of what research to include in an IND or NDA.  As a District Court has observed, "[I]t will not always be clear to parties setting out to seek FDA approval for their new product exactly which kinds of information, and in what quantities, it will take to win that agency's approval."  This is especially true at the preclinical stage of drug approval.  FDA regulations provide only that "[t]he amount of information on a particular drug that must be submitted in an IND . . . depends upon such factors as the novelty of the drug, the extent to which it has been studied previously, the known or suspected risks, and the developmental phase of the drug."  21 CFR § 312.22(b).  We thus agree with the Government that the use of patented compounds in preclinical studies is protected under § 271(e)(1) as long as there is a reasonable basis for believing that the experiments will produce "the types of information that are relevant to an IND or NDA."
. . .
Before the Court of Appeals, petitioner challenged the sufficiency of the evidence supporting the jury's finding that it failed to show that "all of the accused activities are covered by [§ 271(e)(1) ]."  That court rejected the challenge on the basis of a construction of § 271(e)(1) that was not consistent with the text of that provision or the relevant jury instruction.
  Thus, the evidence presented at trial has yet to be reviewed under the standards set forth in the jury instruction, which we believe to be consistent with, if less detailed than, the construction of § 271(e)(1) that we adopt today.  We decline to undertake a review of the sufficiency of the evidence under a proper construction of § 271(e)(1) for the first time here.  Accordingly, we vacate the judgment of the Court of Appeals and remand the case for proceedings consistent with this opinion.
4.
Know-How and Trade Secret Law

Although patent protection is often deemed the best way to secure rights to core life sciences inventions, trade secret protection is used quite frequently as well.  In cases where a patent is granted for a core invention, there is still a substantial amount of both “positive” and “negative” know-how.  The former are practical tips on how to use the full technology developed, which is often broader than the patented invention.  The latter are practical tips on what does not work in exploiting the full technology.  This know-how is frequently not patentable itself, and so trade secret protection is really the only other IP category that might afford some exclusivity.  At the same time, in some cases the core invention will fail to receive a patent, or it will be clear that it is not patentable from the beginning.  For these inventions, trade secret protection will again provide the only viable IP rights.  In limited cases, an inventor or research entity might opt not to patent even a patentable invention, instead wagering that the invention is a good candidate for trade secret protection.  In these cases, the inventor/research entity is banking on the potentially greater value of the indefinite term of trade secret protection–the owner retains exclusivity for so long as it can maintain and practice the invention as a secret–over the fixed twenty-year term of patent protection.
Trade secret law operates for the most part as state law and most states have adopted the Uniform Trade Secrets Act, excerpted below.
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SECTION 1.  DEFINITIONS.  As used in this [Act], unless the context requires otherwise:

(1)  "Improper means" includes theft, bribery, misrepresentation, breach or inducement of a breach of a duty to maintain secrecy, or espionage through electronic or other means;

(2)  "Misappropriation" means:

(i) acquisition of a trade secret of another by a person who knows or has reason to know that the trade secret was acquired by improper means; or

(ii) disclosure or use of a trade secret of another without express or implied consent by a person who

(A) used improper means to acquire knowledge of the trade secret; or

(B) at the time of disclosure or use, knew or had reason to know that his knowledge of the trade secret was

(I) derived from or through a person who had utilized improper means to acquire it;

(II) acquired under circumstances giving rise to a duty to maintain its secrecy or limit its use; or

(III) derived from or through a person who owed a duty to the person seeking relief to maintain its secrecy or limit its use; or

(C) before a material change of his [or her] position, knew or had reason to know that it was a trade secret and that knowledge of it had been acquired by accident or mistake.

. . .

(4)  "Trade secret" means information, including a formula, pattern, compilation, program, device, method, technique, or process, that:

(i) derives independent economic value, actual or potential, from not being generally known to, and not being readily ascertainable by proper means by, other persons who can obtain economic value from its disclosure or use, and

(ii) is the subject of efforts that are reasonable under the circumstances to maintain its secrecy.

SECTION 2.  INJUNCTIVE RELIEF.

(a)  Actual or threatened misappropriation may be enjoined.  Upon application to the court, an injunction shall be terminated when the trade secret has ceased to exist, but the injunction may be continued for an additional reasonable period of time in order to eliminate commercial advantage that otherwise would be derived from the misappropriation.

(b)  In exceptional circumstances, an injunction may condition future use upon payment of a reasonable royalty for no longer than the period of time for which use could have been prohibited.  Exceptional circumstances include, but are not limited to, a material and prejudicial change of position prior to acquiring knowledge or reason to know of misappropriation that renders a prohibitive injunction inequitable.

(c)  In appropriate circumstances, affirmative acts to protect a trade secret may be compelled by court order.

SECTION 3.  DAMAGES.

(a)  Except to the extent that a material and prejudicial change of position prior to acquiring knowledge or reason to know of misappropriation renders a monetary recovery inequitable, a complainant is entitled to recover damages for misappropriation.  Damages can include both the actual loss caused by misappropriation and the unjust enrichment caused by misappropriation that is not taken into account in computing actual loss.  In lieu of damages measured by any other methods, the damages caused by misappropriation may be measured by imposition of liability for a reasonable royalty for a misappropriator's unauthorized disclosure or use of a trade secret.

(b)  If willful and malicious misappropriation exists, the court may award exemplary damages in an amount not exceeding twice any award made under subsection (a).

SECTION 4.  ATTORNEY'S FEES.  If (i) a claim of misappropriation is made in bad faith, (ii) a motion to terminate an injunction is made or resisted in bad faith, or (iii) willful and malicious misappropriation exists, the court may award reasonable attorney's fees to the prevailing party.

SECTION 5.  PRESERVATION OF SECRECY.  In an action under this [Act], a court shall preserve the secrecy of an alleged trade secret by reasonable means, which may include granting protective orders in connection with discovery proceedings, holding in-camera hearings, sealing the records of the action, and ordering any person involved in the litigation not to disclose an alleged trade secret without prior court approval.

SECTION 6.  STATUTE OF LIMITATIONS.  An action for misappropriation must be brought within 3 years after the misappropriation is discovered or by the exercise of reasonable diligence should have been discovered.  For the purposes of this section, a continuing misappropriation constitutes a single claim. . . .
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Justice Huffman.
Joe Fan appeals a judgment for Syntron Bioresearch, Inc. (Syntron) entered after a bench trial on its complaint for conspiracy, misappropriation of trade secrets and several other related causes of action against Genix Biotek, Inc. (Genix), Fan and several other defendants.  Fan was found liable for $5,217,601 in exemplary damages, jointly and severally liable for $3,820,317 in compensatory damages plus prejudgment interest at 7 percent per annum, and jointly and severally liable for reasonable attorney fees and costs.  He contends the trial court lacked subject matter jurisdiction because the case was subject to exclusive federal jurisdiction given Syntron's right to relief necessarily rested on substantial federal questions of law regarding patent infringement.  Fan also asserts Syntron failed to demonstrate the elements required to establish a trade secret; the trial court erred in granting Syntron's motion in limine precluding evidence about Leeco cell lines; and Genix did not use any Syntron cell line.  Continuing his multifaceted challenge, he argues the court failed to apply the correct theory of damages; the award of unjust enrichment damages and injunctive relief constituted impermissible double recovery; prejudgment interest was improper as a matter of law; the statement of decision was reversibly deficient; the court failed to offset certain good faith settlements; the punitive damages award was unwarranted; and the failure to issue an interlocutory judgment amounted to reversible error.

As we shall explain, we conclude Fan's contentions challenging jurisdiction, sufficiency of the evidence, liability, unjust enrichment damages, no offset for the consideration paid by the settling defendants to Syntron on the good-faith settlements, the statement of decision and other procedural matters are not well taken.  However, his remaining damages contentions challenging the awards for prejudgment interest and punitive damages have merit.  More specifically, the $508,468.49 prejudgment interest award is improper to the extent it awards interest on research and development costs and the $5,217,601 punitive damages award is excessive as a matter of law.  Accordingly, we reverse those portions of the judgment with directions the trial court on remand recalculate the prejudgment interest award and reduce the punitive damages award to $2,331,812.  In all other respects, the judgment is affirmed.

Factual and Procedural Background
In 1986, Joe Fan and Ted Chen founded Syntron, a small biotechnology research development and manufacturing company specializing in making diagnostic test kits.  They also established an affiliated company in China called Tianjin Syntron (Tianjin).  The two entities entered into a mutual nondisclosure agreement to protect the secrecy of each other's trade secrets.  Six years later, Dr. James Lee joined Syntron as president.  Before doing so, he had developed several useful hybridomas that produced antibodies that worked particularly well in pregnancy test kits.  Upon joining Syntron, Dr. Lee sold it the hybridomas for $100,000.  Syntron has since significantly grown, employing approximately 300 employees and occupying two large industrial buildings in Carlsbad, California.  All employees are required to execute confidentiality agreements.  Syntron manufactures more than 100 types of diagnostic test kits for detecting such things as pregnancy, ovulation, the presence of illegal drugs, and various diseases, such as hepatitis and cancer.

The vast majority of Syntron's test kits utilize monoclonal antibodies to detect minute amounts of targeted substances.  For example, its pregnancy test targets the hormone known as human chorionic gonadotropin (hCG), which is produced by a pregnant woman.  This technique for creating monoclonal antibodies was discovered in 1975 by two scientists at Cambridge University.  The antibodies are produced by the B lymphocyte cells of the immune system.  That is, by fusing a B cell with an immortal cancer cell results in a "hybridoma" that if properly cared for can secrete identical monoclonal antibodies forever.  A monoclonal antibody will bind to a certain epitope, occurring only on certain proteins.  Because different monoclonal antibodies will bind to different epitopes, they can be used to detect specific proteins.  Syntron and Dr. Lee created hybridomas that secrete monoclonal antibodies that bind to precise regions of the targeted molecules.  These hybridomas were then copied into lines of identical cells.  Syntron has more than 80 such hybridoma cell lines, each producing an antibody that binds to a particular epitope.  They are stored in liquid nitrogen tanks at Syntron's research and development department until needed.

Of relevance here, four different antibodies are used in Syntron's pregnancy test.  Through an outside supplier, Syntron purchased batches of the 5008 antibody, but not the hybridoma that secretes it, that binds to hCG.  However, the 5008 antibody cross-reacts with the luteinizing hormone (LH), which is almost identical to hCG but indicates only ovulation and not pregnancy.  Dr. Lee resolved this problem by creating the 1102 "scavenger" antibody that blocks the 5008 antibody from binding to LH.  He also created the 1004 antibody, which avoids the "hook effect," a paradox in which the 5008 antibody actually binds less effectively as the concentration of hCG increases, potentially giving a false negative.  Finally, before Dr. Lee arrived, Syntron created the 1001 hybridoma cell line, that produces the capture antibody used on the test line of the pregnancy and ovulation test kits.  Consequently, Syntron asserts these latter three cell lines are its property.

The manufacturing processes for each of Syntron's tests are set out in its proprietary Good Manufacturing Practices (GMP) manuals.  Each manual contains essentially a recipe for the particular test covered, whether it is pregnancy, drug, hepatitis, etc.  Each production process is designed to work solely with Syntron's particular antibodies.  The recipe describes the steps to be followed in preparing and manufacturing the test kits and in mixing and applying the many chemicals and components that make them up.  The GMP manuals include detailed lists of the necessary raw materials, specialty chemicals and approved suppliers for each test, the result of years of experimentation.

Similarly, Syntron has refined and customized its manufacturing equipment.  Over the years, it has developed an extensive list of customers from all over the world.

Fan was Syntron's treasurer and quality control manager, as well as a member of its board of directors and a 17.5 percent shareholder.  He decided to misappropriate Syntron's trade secrets and establish his own company in August 1995, first calling it Taigene Biotech and then later Genix.  Genix recruited key Syntron managers to help.  The Genix facility resembled Syntron's.

After a former Syntron employee discovered Genix and reported its activities to Dr. Lee confirming his suspicions and a supplier apologized to him for providing its packaging to Genix, Syntron investigated.  It hired private investigators who found numerous incriminating documents in Genix's trash.  Although many of them had been shredded, the investigators were able to reassemble them.  They found partial copies of Syntron's production process, with pink highlighting showing how to renumber the steps to disguise the process as that belonging to Genix.  That renumbering corresponded exactly with Genix's printed production process, as these modifications had no effect on the end product.  Moreover, in the beginning of 1997, Dr. Lee discovered all 80 different cell lines had been taken from the spare nitrogen tank.

On June 10, 1997, Syntron filed a complaint for conspiracy, misappropriation of trade secrets, breach of fiduciary duty, breach of contract, and several other related causes of action against six individual defendants, including Fan and Genix.  In September, the trial court issued a preliminary injunction barring Genix and its employees from using any trade secrets, trademark or tradename belonging to Syntron or manufacturing diagnostic test kits relating to pregnancy or drugs of abuse.
  Before trial, Syntron dismissed with prejudice all claims against Dr. Vladimir Cherepakhin and Dr. Louis Liu in exchange for their promises to testify truthfully at trial, to provide consulting services, to keep Syntron secrets confidential and not to compete with Syntron.  On November 23, 1998, a bench trial began during which the court would hear testimony from 40 witnesses and admit 744 exhibits.

At trial, Dr. Liu, Syntron's head of research and development, acknowledged he worked for Syntron by day and Genix by night, helping the latter with the misappropriated hybridomas.  He also acknowledged he gave Genix a list of the exact models of equipment Syntron used in its production process.  He also admitted that the president of Genix, Frank Lin, advised him to invest in Genix using a false name.  He used the name of his father, who resided in China.  Dr. Cherepakhin, Syntron's production manager, admitted that while he was still employed by Syntron, he sold Genix's products to Syntron's customers in Russia.  In addition, Michael Rainey of Waterfront Packaging, which manufactured Syntron's packaging, admitted that Genix persuaded him to print Syntron packaging for Genix.  The packages were duplicates of Syntron's packaging, complete with its trademarked name and logo.  Thus, Genix, using Syntron's employees and production processes, put its own tests in the counterfeit Syntron packaging and marketed them to Syntron's customers.

Genix's production process was essentially identical to Syntron's.  Dr. Joel Ehrenkranz so testified, explaining that the order of steps had been changed and that the lot size had been reduced so that the volume of each ingredient could be reduced pro rata, but that it was otherwise identical.  He noted that Genix had copied Syntron's process so slavishly, that it contained the same typographical errors.  Genix employee Hwang admitted that she used Syntron's production process documents as a reference guide, making modifications as required by the procedure followed by Genix.  Wen Young, a former Syntron production department employee, admitted he physically took Syntron's production manuals.

Examination of samples of Genix's antibodies revealed that the odds against the Genix and Syntron antibodies being derived independently was more than 1000 to one.  This conclusion was the result of analyzing the antibodies using mass spectrometry, which breaks down the antibodies into individual amino acids, and gives the amino acid sequence of each (antibodies are proteins which are made up of amino acids).  The trial court found the defense story of the hybridoma cell lines having been unexpectedly dropped off free of charge at Genix by an unknown man named Dr. Su, thus refocusing Genix's original business from that of a rabbit farm to producing hospital-quality test kits, as "patently incredible."
  Indeed, one Genix director was so enamored with the Dr. Su story that he testified the latter had also dropped off completed drug test kits.  The next witness, another Genix director, testified the other director had admitted during the break that the story was false and that he had made it up on the stand.

Fan was inextricably involved in Genix.  Its corporate secretary, Dr. Long Lee, wrote in the company's minutes that a person named Yen Chueh Hsu attended a shareholders' meeting.  According to Genix records, Hsu was the largest shareholder, owning 33 percent of the stock, and had paid only a penny per share ($3,135), while others paid a dollar per share (or later ten dollars per share).  The penny per share price was offered to those who had made additional, non-monetary contributions such as contribution of technology.  Hsu turned out to be the sister-in-law of Fan's wife, a relative who lived and worked in Taiwan.  Bank records showed that the Hsu investment in Genix came from an account that Fan's wife, Su-Jen Fan, alone controlled, which she utilized as an apparent conduit for Genix and for various other purposes including the payment of her husband's personal expenses.  A handwritten note by Lin in Genix's bank records, next to the $3,135 deposit, read "Joe Fan."  Genix's accountant also wrote next to that deposit amount "Joe Fan."

On May 4, 1999, the trial court found the defendants jointly and severally liable on all causes of action.  It awarded compensatory damages of $4,328,789.49 and punitive damages against Fan of $5,217,601, plus attorney fees and costs of $2,442,853.  The court noted that the evidence was so massive that on many of the causes of action Syntron had proved liability beyond a reasonable doubt.  The court also concluded that the defendants' testimony was uniformly incredible as much of it was completely unbelievable.  Fan timely appealed.

The Trial Court Had Subject Matter Jurisdiction
Fan contends the trial court erred in denying his motion to dismiss the case for lack of subject matter jurisdiction,
 asserting that to the extent Syntron's alleged trade secrets mirror the claims set forth in the United States patents the subject matter jurisdiction is federal.  He argues that Syntron's right to relief necessarily depends on substantial questions of federal law, giving rise to exclusive federal jurisdiction.  He explains that under state law Syntron must prove as part of its prima facie case that its alleged "trade secrets" derived independent economic value, actual or potential, from not being generally known to the public or to other persons who can obtain economic value from its disclosure or use.  However, to the extent the alleged "trade secrets" mirrored patent claims, he asserts the information was easily acquired through the patents and thus did not amount to trade secrets that could be misappropriated.  Moreover, to the extent Syntron's "trade secrets" within its misappropriation claim duplicated patent claims, he suggests they form in reality a patent infringement action, disguised as a trade secret action that gives rise to exclusive federal jurisdiction.  As we shall explain, the trial court had subject matter jurisdiction.

Federal courts have exclusive jurisdiction over "any civil action arising under any Act of Congress relating to patents."  However, not every matter that incidentally involves United States patents are governed exclusively by federal law.  A case arises under federal patent law where "the plaintiff . . . set[s] up some right, title or interest under the patent laws, or, at least, make[s] it appear that some right or privilege will be defeated by one construction, or sustained by the opposite construction of these laws."  "'Arising under' jurisdiction is measured by the 'well-pleaded complaint' rule.  Under this rule, '7F' . . . federal jurisdiction exists only when a federal question is presented on the face of the plaintiff's properly pleaded complaint."  In other words, only in those cases where a well-pleaded complaint establishes either that federal patent law creates the cause of action or that the plaintiff's right to relief necessarily depends on resolution of a substantial question of federal patent law that as pleaded constitutes a necessary element of one of the plaintiff's claims.  The determination of whether a claim arises under federal patent law must be made from what necessarily appears in the plaintiff's statement of his or her claim, unaided by anything alleged in anticipation or avoidance of defenses which defendant may interpose.  Consequently, a case that raises a federal patent-law defense does not, for that reason alone, arise under federal patent law, even where it is anticipated in the plaintiff's complaint and both parties acknowledge it is the only true question at issue in the case.  Moreover, "a claim supported by alternative theories in the complaint may not form the basis for [exclusive federal] jurisdiction unless patent law is essential to each of those theories."

"Thus, there is broad state jurisdiction over matters affecting patents, the 'Supreme Court has clearly blessed such state power,' and the federal courts have shown a clear lack of concern with state adjudication of such matters.  The federal courts have exclusive jurisdiction only over cases arising under the federal patent laws and not over patent questions.  The state courts are said to be fully competent to adjudicate patent questions that come before them in contract, property and tort cases so long as the case itself does not arise under the patent laws."

For example, regarding trade secrets, a complaint seeking to enjoin former employees from using to their advantage information obtained in course of employment concerning secret plans and designs for a patented amusement device manufactured and distributed by plaintiffs, and plaintiffs' customer lists, stated a cause of action for some equitable relief of which state court had jurisdiction and was not a matter arising under federal patent laws within the exclusive jurisdiction of the federal courts.  Similarly, a complaint setting forth a series of causes of action based upon misappropriation of plaintiff's technology by defendants who utilized it in their patent application was appropriate for state court jurisdiction.  However, where under state law a business disparagement claim requires plaintiff to prove as part of its prima facie case the falsity of defendant's allegedly disparaging statement which accused plaintiff of infringing a patent, then in order to establish the falsity, plaintiff must show that its product does not infringe the patent.  Consequently, under such circumstances, plaintiff's right to relief necessarily depended upon resolution of a substantial question of patent law, in that proof relating to patent infringement constituted a necessary element of plaintiff's business disparagement claim.

Here, Fan and the other defendants contended in their motion the court lacked subject matter jurisdiction because the claims within Syntron's Patent No. 5,384,264 mirror its designation of trade secrets and thus to the extent they are duplicative the misappropriation actions are in reality patent infringement claims giving rise to exclusive federal jurisdiction.
  In its opposition, Syntron argued the trial court had jurisdiction to resolve a patent question asserted as a defense (e.g. whether the patent discloses Syntron's trade secrets).  It explained that patent rights and trade secret rights can coexist in the same technology, as pertinently here where the inventor combines various patented elements into a process or devise.  Syntron further asserted that its trade secrets are separate and distinct from the test kit design concept set forth in the patent.  It argued that its trade secret designation of "formulae, processes, methods and techniques" used by it in the manufacturing and evaluation of its diagnostic test kits, as well as its hybridoma cell lines, includes its manufacturing and quality testing procedures and cell lines used to produce its proprietary antibodies, antigens, proteins and reagents, that are not discussed within the patents.  Moreover, Syntron's marketing software and customer lists, supplier or material lists, sales and business plans or other business related information are not included within any patent.  Fan and the defendants replied by modifying its motion to alternatively request the court to permit them to re-open their case to introduce new evidence pertaining to other patents, including Leeco Patent No. 5,026,653 allegedly disclosing the immunological principles necessary to construct a pregnancy kit using Syntron's monoclonal antibodies.  In denying defendants' motion, the trial court explained:

"Contrary to most questions involving jurisdiction, this Court had the opportunity of hearing all of the evidence in the case prior to being presented with the jurisdictional question.  Having reviewed the evidence, it is crystal clear that this Court need not decide any patent law issue for the plaintiff to prevail on its allegations of theft of proprietary information." 

Later, in its statement of decision, the trial court declared:
"A review of the patent material presented after trial was utilized only to determine any jurisdictional questions involved.  Patents played no part of plaintiff's case, were never referenced by plaintiff, nor was the court required to review any portion of any patent in the case in chief to determine liability.  While there may be a 'patent question' involved, the Court finds that it has jurisdiction to resolve those issues that were before it."
The trial court correctly denied the motion, as Fan and the other defendants simply and belatedly posed an incidental "patent question" fully within the court's jurisdiction.  The patent question they belatedly posed after trial was in the nature of a defense regarding whether Syntron had disclosed within its patents its alleged trade secrets rendering them unactionable as such.  Syntron correctly asserts that it bears the burden of proving the trade secret element, as the disclosure of technological know-how is not an issue of patent law, but rather a question of fact.  Expert testimony can compare the information disclosed in a patent to the information claimed by Syntron to be a trade secret and determine whether there has been disclosure without applying any federal patent law.  State courts thus have jurisdiction to determine whether a plaintiff's trade secrets have been disclosed in a patent.
  In contrast, issues of federal patent law which give rise to exclusive federal jurisdiction include infringement, inventorship, abandonment and revival, the right to file an application, validity and enforceability.  Syntron's misappropriation of trade secret claims do not depend on who invented the patents, whether they are valid or enforceable, or whether any person or entity is infringing them.  Contrary to Fan's assertion otherwise, where alleged trade secrets prove to be duplicative of patent claims, it does not necessarily follow that a patent infringement action has been disguised as a trade secret claim giving rise to exclusive federal jurisdiction.

Fan next incorrectly contends Syntron's trademark infringement claims under the federal Lanham Act (15 U.S.C. § 1121), set forth in its 15th, 16th and 17th causes of action, fall within the exclusive jurisdiction of the federal courts.  However, unlike the exclusive jurisdiction the federal courts have over patent and copyright claims (28 USC § 1338(a)), the federal and state courts have concurrent jurisdiction over cases arising under the Lanham Act.

Trade Secrets Were Misappropriated
Fan contends Syntron failed to establish the elements required for a trade secret.
  Specifically, he asserts there was no evidence of "competitive advantage," there was no evidence of an alleged "trade secret" that was not "generally known," and there was insufficient evidence to show that Syntron had consistent security measures in place to protect the secrecy of its alleged trade secrets.  Substantial evidence in the record establishes otherwise.

Upon its enactment of the Uniform Trade Secrets Act in 1994 (Civ. Code,
 § 3426 et seq. (UTSA)), California effectively abandoned the broad approach of the Restatement of Torts in defining a trade secret and adopted the common-law definition.  Section 3426.1, subdivision (d) defines "trade secret" as meaning:

"information, including a formula, pattern, compilation, program, device, method, technique, or process, that:
(1) Derives independent economic value, actual or potential, from not being generally known to the public or to other persons who can obtain economic value from its disclosure or use; and
(2) Is the subject of efforts that are reasonable under the circumstances to maintain its secrecy."
A reviewing court must accept the trial court's finding of a trade secret unless the record reveals no substantial evidence to support it. . . . 
The trial court concluded that Syntron "possessed multiple trade secrets, including monoclonal antibodies, hybridoma cell lines, processes for manufacturing pregnancy test kits, and GMP production documents including raw material specifications and customer lists deriving independent economic value both actual and potential from not being generally known to the public or other persons which secrets Syntron made reasonable efforts to maintain."  Substantial evidence supports the trial court's determination.  Syntron's expert, Dr. Joel Ehrenkranz, testified that he had reviewed and even audited many other companies' pregnancy test kit production processes and that Syntron's process included numerous unique elements.  He testified as to four examples where Syntron's process was distinctly different from any other he had seen, involving the use of particular nitrocellulose membranes, a specific stabilizing chemical, a specific protein for blocking nonspecific binding and freeze drying or lyophilization.  Moreover, Syntron's hybridoma cell lines,
 each with a unique DNA sequence, and customer list were also trade secrets entitled to protection.  These trade secrets had actual or potential economic value from not being generally known.  The facts that the science of producing hybridomas is well known throughout the science community and the antibodies, elements or relevant information necessary for manufacturing pregnancy test kits can be acquired through various public sources, do not necessarily render the information found by the trial court to constitute trade secrets to be not so.  Rather, the unique methodology of Syntron's processes, the discovery of certain antibodies and the formulistic combination and integration of these components, utilized to overcome problems with inaccurate results, shelf life and manufacturing efficiency amply warrants the determinations such information were trade secrets.  Fan's further attempt to sidestep this issue by arguing that the only possible value in pregnancy test kits is accuracy, similarly ignores this uniqueness of Syntron's methodology.  Granted, regarding the general availability of customer information, courts are reluctant to protect customer lists to the extent they reflect information which is readily ascertainable through public sources, such as business directories.  However, "where the employer has expended time and effort identifying customers with particular needs or characteristics, courts will prohibit former employees from using this information to capture a share of the market.  Such lists are to be distinguished from mere identities and locations of customers where anyone could easily identify the entities as potential customers.  As a general principle, the more difficult information is to obtain, and more time and resources expended by an employer in gathering it, the more likely the court will find such information constitutes a trade secret."  Such is the case here, as Syntron's customer list is thus entitled to protection.

Fan asserts a trade secret plaintiff like Syntron should have been required to prove what other competitors were doing, citing National Tile Board Corp. v. Panelboard Mfg. Co., 99 A.2d 440, 444 (N.J. [Super. Ct. Ch. Div. ]1953).  Casting aside [sic] Fan waived this argument by not making it below, Syntron's expert, Dr. Ehrenkranz, testified that Syntron's production process and equipment are different from those of the many other competitors he had reviewed.  It is ironic to note that Fan attempted to counter this testimony through a former Syntron employee who now works for Mizuho Diagnostics.  However, when the witness was asked a detail regarding the process utilized by his company in making its pregnancy tests, he refused to answer, declaring that its process was a trade secret.  He acknowledged that many companies utilize the same basic process, but vary considerably in their individual process details.

Fan challenges the trial court's finding Syntron took reasonable steps under the circumstances to maintain the secrecy of its information.  However, he specifically addresses only the adequacy of the measures taken to protect the cell lines, thus waiving any such argument as to the remaining trade secrets.  As we shall explain, substantial evidence supports the trial court's conclusion that Syntron took reasonable steps to protect the secrecy of its information.  Its employees are required to sign confidentiality agreements; its personnel manuals emphasize the strictly confidential nature of their work for Syntron; confidential material was stamped as such; and, the facility itself is reasonably secure.  Fan argues that the storage of the cell lines in unsecured locations in unlocked nitrogen tanks with no inventory system was unreasonable.  Specifically, he contends that storing cell lines at Jung Wei Wu's home was unreasonable.
  When Syntron occupied only one building, it needed to store a spare set of cell lines off-site in case of fire and did so at Fan's house.  To avoid refilling the liquid nitrogen every month, Fan transferred the cell lines to the home of another Syntron employee, Wu.  Dr. Lee discovered this only after Syntron opened its second building and the cell lines were returned.  Wu and his wife testified that Dr. Lee told them that the cell lines they stored were those that he had stolen from Leeco.  The Wus acknowledged they were founding shareholders in Genix.  Fan also asserts that the storing of spare cell lines in liquid nitrogen tanks in an unlocked manner in Syntron's main building and in a similar manner in its adjacent building was unreasonable, because an employee could break in and steal them.  As noted above, Syntron's employees, including Fan, were bound by their confidentiality agreements and the law not to steal their employer's property.  Fan and the top managers and researchers had the only keys to that room.  Fan also argues that it is unreasonable to send some of the cell lines to a company in China.  That company, however, was Tianjin Syntron, a Syntron affiliate bound by a confidentiality agreement to protect Syntron's trade secrets.  It was not an entity unknown to Syntron with which it had had no prior dealings.

Regarding misappropriation,
 Fan does not challenge the trial court's finding that he and his co-conspirators stole Syntron's production process, customer lists and inventory.  He again addresses only the theft of the cell lines, asserting Genix did not "use any Syntron cell line."  Substantial evidence supports the trial court finding Genix stole those cell lines.  Syntron's expert, Dr. Weigel, compared Genix's antibodies to those of Syntron using mass spectrometry, which can readily detect a difference as small as an amino acid.  She concluded that this test alone showed that it is highly improbable that Genix's cells were derived independently of those of Syntron.  She specifically testified that she could find no convincing evidence the Syntron and Genix antibodies were different.  She further broke down the antibodies to determine their amino-acid sequences, which are analogous to a DNA sequence.  Genix's antibodies matched those of Syntron identically.  The sequences were then run through a database of known proteins and found to match none.  In fact, one Genix antibody and its Syntron counterpart were found to have a very rare type of mutation at exactly the same point.  Dr. Weigel concluded that the likelihood these antibodies were independently derived was less than one in 1000, a "very small possibility."  Fan's reliance on the testimony of his expert, Dr. Kym Faull, to the effect that any difference in the mass spectrometry results means that the antibodies are different, is misplaced.  Dr. Faull abandoned that position when he was shown that even when the same antibody was run through the test twice, there were slight variations in the results.  He conceded that only repeatable and consistent differences would mean that the antibodies were different.  He then changed his mind about each of the four differences he had observed earlier, declaring that they either were not repeatable or were so insignificant that he would have to study them further to determine whether they were meaningful.

The Validity Of The Compensatory Damages Award And Injunction
Fan challenges the validity of the trial court's compensatory damages award to Syntron.  The court awarded $3,820,317, plus prejudgment interest at the rate of 7 percent per year ($508,468.49), consisting of 75 percent of Syntron's research and development cost of $3,600,000 ($2,700,000); $760,679 for lost profits arising out of the sale of pregnancy test kits; $193,732 for lost profits for sales of stolen drugs-of-abuse tests; and $165,906 for sales of pregnancy test kits bearing Syntron trademarks.  Fan contends this aggregate award that exceeds its gross sales ($837,859.87) by more than $3,400,000 is facially excessive.  Noting Syntron had 80 other products besides the pregnancy test kits and drugs-of-abuse tests, he asserts the research and development cost attributable to the cited tests is excessive--a matter of conjecture given its uncertainty, which should have invoked the doctrine of reasonable royalty damages under section 3426.3, subdivision (b).  He further contends that the court's award of unjust enrichment damages and injunctive relief constitutes an impermissible double recovery under section 3426.3.  As we shall explain, we conclude that substantial evidence supports the trial court's award of research and development costs as a reasonable approximation of all misappropriated trade secrets relating to the pregnancy test kits and that the court's award of unjust enrichment damages and injunctive relief did not amount to double recovery.

Remedies under the UTSA for the misappropriation of trade secrets include injunctive relief, damages, royalties, punitive damages and attorney fees.  (§§ 3426.2-3426.4) Section 3426.2, subdivision (a) authorizes the enjoining of actual or threatened misappropriation.  Section 3426.3 provides several measures of damages upon proof of misappropriation of trade secrets.  Under subdivision (a), a complainant may recover damages for the actual loss caused by misappropriation, as well as for any unjust enrichment not taken into account in computing actual loss damages.  Subdivision (b) provides for an alternate remedy of the payment of royalties from future profits where "neither damages nor unjust enrichment caused by misappropriation are provable."  The law is well settled that "the imposition of a reasonable royalty is reserved for those instances where the court finds that neither actual damages to the holder of the trade secret nor unjust enrichment to the user is provable."  That is, royalties can neither be awarded as damages if actual damages or unjust enrichment are provable, nor combined with any other damage valuation method such as the cost of creating the trade secret.  Such is the case here, as explained below.  Finally, subdivision (c) and section 3426.4 respectively provide for the awarding of exemplary damages and attorney fees for willful and malicious misappropriation.

In challenging the compensatory damages award as being excessive and inferentially unsupported by the evidentiary record, Fan does not contend the trial court's assessments of lost profits attributable to the pregnancy test kits, drugs-of-abuse tests and pregnancy test kits bearing its trademark were arbitrary or unsupported by substantial evidence.
  Rather, Fan focuses on the unjust enrichment award predicated upon 75 percent of Syntron's research and development costs incurred from 1990 through 1997.  He asserts the award is excessive and the apportionment is arbitrary.  He argues the evidence concerning the research and development costs for the trade secrets misappropriated is insufficient to justify the trial court's award of such a large amount.  In reviewing this claim, we consider the whole record, view the evidence in light most favorable to the judgment, presume every fact the trier of fact could reasonably deduce from the evidence and indeed defer to the trier of fact's determination of the weight and credibility of the evidence.  However, in order for the evidence to be substantial, it must be of ponderable legal significance.  It must be reasonable in nature, credible and of solid value, substantial proof of the essentials that the law requires in a particular matter.  "Although the plaintiff must prove damages, complete precision is not required.  Evidence of speculative profits, speculative lost profits, or speculation as to the existence of damages are improper, but once the existence of damages or lost profits has been established, the courts are much more lenient in determining the amount of damages."  Thus, plaintiff bears the burden of establishing with reasonable certainty the existence of damages, not its amount, as recovery will not be denied because of difficulty in ascertainment.

Preliminarily, without considering the impact of the injunctive relief granted, the record convincingly establishes that Syntron is entitled to damages for any unjust enrichment to Genix and Fan, savings attributable to the latter's not having to independently develop the misappropriated trade secrets and which was not taken into account in computing damages for actual loss.  Syntron's damages theory was globally based on Genix's misappropriation of all 80 cell lines encased in the stolen nitrogen tank, not just the two pregnancy test antibodies that were allegedly produced by Genix and subject to detailed comparative analysis and testimony at trial, and the vast amount of proprietary information set forth in its trade secret designation.  Consistent with this theory that the defendants misappropriated Syntron's comprehensive GMP manuals and all of their contents, its customized manufacturing equipment, and its extensive customer lists as well, the statement of decision does not limit the scope of its finding that the defendants misappropriated Syntron's trade secrets to only those two cell lines as Fan would like.  The record amply supports Syntron's expert's opinion as to all research and development costs incurred by Syntron as to all its products.  In fact, Fan acknowledged research and development costs were incurred by Syntron up until he left in 1997 and that the record supports $411,000 in such costs for all of Syntron's products.  Misappropriated secrets need not be actually used or commercially implemented by defendants to form the basis for assessing actual damages under a research and development costs theory.  Syntron's expert, Michael Samson, testified that Syntron spent $3.6 million to develop its trade secrets as to all its products during the time period of 1990 through 1997.  Relying on Syntron's financial statements, Samson's $3.6 million figure included $1.3 million for fixed assets (property and equipment), $2.0 million in research and development expenses, and $300,000 for procuring cell lines.  Consequently, Samson's foundational figure encompassing all of Syntron's research and development costs for all products was amply supported by the record and reasonable.

Although the trial court relied on Samson's $3.6 million figure in making its compensatory damages award, it reduced the sum by 25 percent, declaring in its statement of decision the resulting amount of $2.7 million reflects "the value of the development of the pregnancy tests."  In other words, the trial court awarded unjust enrichment damages only for the value of research and development costs incurred in developing those misappropriated trade secrets related to the pregnancy tests.  Fan asserts this "apportionment" does not reasonably reflect the unjust enrichment for those trade secrets actually misappropriated.  He notes that during cross-examination, Samson acknowledged he did not know how much of either the $2 million in research and development expenses or the $300,000 in procurement expenses was spent on the pregnancy test kits.  Moreover, Samson testified that he did not know how much money was spent individually on research and development for each Syntron product.  When asked if he had an opinion as to how much money Syntron spent on developing products allegedly taken, he responded in the negative.  He later testified that it would be difficult to segregate research and development costs on a product-by-product basis because Syntron simply did not do so in its accounting.

Preliminarily, as explained below, the court correctly did not award unjust enrichment damages here for costs incurred in developing misappropriated trade secrets that were neither used nor commercially implemented.  Moreover, the court could have reasonably reduced Samson's figure for research and development costs because Syntron had benefited and continues to benefit from the time and costs expended developing the misappropriated trade secrets. . . .
Upon reviewing this record and gleaning the extent of the defendants' misappropriation, we cannot say the court's approximation was arbitrary, unreasonable or unsupported by the record.  Syntron dedicated six years to extensively researching and developing its in-home pregnancy test kits.  They played the dominant role in generating income for both Syntron and Genix.  The defendants misappropriated not only the monoclonal antibodies and hybridoma cell lines, but also the processes for manufacturing the various pregnancy test kits and the GMP production documents containing raw material specifications and suppliers as well as developed customer lists.  Simply stated, through this massive misappropriation of trade secrets, Genix was able to clone Syntron and become instantaneously commercially active, avoiding the substantial costs and years of independently developing the stolen trade secrets and essentially the boutique biodiagnostic systems manufacturing business.  No point is more pervasive in restitutionary recoveries than although apportionment is largely a question of evidence, all doubts are resolved against the intentional wrongdoers. . . . Granted, the court's $2.7 million unjust enrichment award may not have been established with mathematical precision.  Nevertheless, it is reasonable in light of the whole record, as the difficulty in ascertaining damages "should not militate in favor of the wrongdoer.". . . 
Fan further contends the court's award of unjust enrichment damages and injunctive relief constitutes an impermissible double recovery under section 3426.3.  Although he is unclear in his argument and prayer which remedy he deems inappropriate under the circumstances, he primarily focuses on the unjust enrichment award.  He emphasizes that where the actual damages award exceeds Genix's gross sales, coupled with the injunctive relief summarized below, Syntron has been fully compensated--relief that necessarily includes any unjust enrichment to Genix.  In addition to the compensatory damages award, the court enjoined the defendants from using Syntron's trade secrets and "from directly or indirectly manufacturing or selling diagnostic pregnancy or drugs-of-abuse test kits for a period of six years from date of judgment."  Syntron asserts this was entirely proper, because it was entitled to recover damages for its lost profits and defendants' unjust enrichment (§ 3426.3, subd. (a)) and to enjoin defendants from using its trade secrets for a duration equivalent to the amount of time it would take for them to independently develop the technology necessary to manufacture and sell the diagnostic test kits (§ 3426.2, subd. (a)).

Upon proving actual misappropriation, Syntron was entitled to injunctive relief under section 3426.2, subdivision (a).
 . . . Moreover, the duration of the injunction is reasonable, representing the amount of time it would take the defendants to independently develop the technology necessary to manufacture and sell the specific diagnostic test kits. . . . For, "[a]n injunction in a trade secret case seeks to protect the secrecy of misappropriated information and to eliminate any unfair head start the defendant may have gained.". . . However, the issue posed in context is not so singularly presented, but rather whether the two remedies were duplicative--amounting to double recovery--given Syntron's recovery of all its losses-an award that exceeded Genix's gross sales.  In other words, did the trial court err when it awarded damages of $2.7 million based on savings Genix unjustly received from lower research and development costs because it had already made Syntron whole by awarding all lost profits and issuing a permanent injunction prohibiting any further misappropriation and thus preventing any possibility of further damages?  As we shall explain, we conclude the unjust enrichment award of $2.7 million was not excessive for the trial court did not intend to cover research and development costs attributable to misappropriated trade secrets that have not been actually used and commercially implemented by Genix.

Under appropriate circumstances, the UTSA authorizes the court to award unjust enrichment damages as well as grant injunctive relief.  With regard to the trade secrets associated with the pregnancy and drugs-of-abuse test kits that Genix misappropriated, used and commercially implemented, the injunctive relief does not amount to double recovery in light of the compensatory damages award, because the latter was based on actual losses sustained by Syntron and research and development costs avoided by Genix and did not include damages based on future gains realized by Genix related to the misappropriated information.  However, as to those misappropriated trade secrets that were neither used nor commercially implemented, the injunctive relief granted by the court prohibiting defendants from using these misappropriated trade secrets provided Syntron with complete relief.  Because they had not been used and commercially implemented by Genix, Syntron suffered no actual losses as a result of their misappropriation and there existed no Genix profits to disgorge.  Indeed, the possibility of derivative future profits is at best speculative.  Regarding restitution for unjust enrichment within this context, the retention, but nonuse, of Syntron's proprietary information did not quantitatively enrich Genix.  Accordingly, the injunction deprives Genix of any benefit (unjust enrichment) it might gain from avoiding the research and development costs incurred by Syntron, both financially and temporally, while shielding Syntron from any potential harm from Genix's competition which these advantages may have rendered unfair.  Here, the trial court correctly excluded from its $2.7 million unjust enrichment award the research and development costs incurred by Syntron as to misappropriated trade secrets that were neither used nor commercially implemented by Genix.  Consequently, the relief it granted did not amount to duplicative recovery. . . .
Notes & Questions

1.
Considering the Chou case, supra, do you think that a researcher’s non-pecuniary interest in a patent—for example, as a mark of prestige, or a factor in one’s promotion within the workplace—should be sufficient to grant standing in a suit regarding the correct listing of inventorship on a patent application?
2.
Regarding the march-in rights under Bayh-Dole, do you think they should be exercised as a form of market price control, or only for failure to commercialize the patented technology?

3.
To date, there appear to have been a total of three formal proceedings regarding a march-in rights petition: CellPro; Norvir/Abbott Laboratories; and one not excerpted above involving Pfizer and Xalatan glaucoma treatment. See NIH, Office of the Director, In the Case of Xalatan Manufactured by Pfizer, Inc. (September 17, 2004) (declining to exercise march-in rights because Xalatan has been available for use by glaucoma patients since 1996 and is being actively marketed by Pfizer and prescribed by physicians).
4.
One of the arguments in CellPro against exercising march-in rights was that other actions/venues would be more appropriate for the types of harms alleged.  In particular, an investigation by the Federal Trade Commission or an antitrust lawsuit brought by interested parties have been suggested as the proper legal avenues.  However, in Schor v. Abbott Laboratories, 378 F.Supp.2d 850 (N.D. Ill. 2005) TA \l "Schor v. Abbott Laboratories, 378 F.Supp.2d 850 (N.D. Ill. 2005)" \s "Schor v. Abbott Laboratories" \c 1 , the court dismissed a group of AIDS patients’ antitrust claims under § 2 of the Sherman Act against Abbott Laboratories.  The judge reasoned that because Abbott’s patents covered Norvir as both a stand alone protease inhibitor and a “booster” to be used in conjunction with other protease inhibitors, there could be no antitrust violations in either setting where Abbott raised its prices on Norvir.  The court also chose to follow case law from the Federal Circuit, rather than developing case law in the Ninth Circuit that might lead to a different result.  In fact, in two similar (now consolidated) antitrust lawsuits against Abbott brought in the Northern District of California, the judge in those proceedings denied Abbott’s similar motion to dismiss the Sherman Act claims, based on Ninth Circuit case law, and, in particular, its acceptance of the “monopoly leveraging theory.”  See Doe v. Abbott Laboratories, C 04-1511 CW, unpub. order (N.D. Cal. Oct. 21, 2004); Service Employees International Union Health and Welfare Fund v. Abbott Laboratories, 2005 WL 528323 (N.D. Cal. Mar. 2, 2005); In re Abbott Laboratories Norvir Antitrust Litigation, 2005 WL 2206700 (N.D. Cal. Sept. 12, 2005).  If Abbott prevails in the antitrust proceedings in California as well, will this change your perception on whether NIH should have further considered march-in rights?  Or does it just mean that this was neither a good march-in rights case nor an antitrust violation?  If the latter, then what recourse, if any, do the aggrieved AIDS patients have?  Perhaps, Abbott has instead acted immorally and/or against the public interest, but not illegally.  Consider the court’s statement in Schor:  “The court is not unsympathetic to plaintiff’s seemingly legitimate concerns that the drastic price increase will prevent him and other AIDS patients from receiving the best drug treatments for their disease, but antitrust laws do not impose liability for a business entity’s failure to act morally or in the public interest.”  Schor, 378 F.Supp.2d at 860.
5.
Some other nations have a broad research use exemption that allows even for-profit, commercial firms to pursue R&D with others’ patented inventions without being held liable for infringement.  The limit is that when the firm seeks to actually commercialize the results of this R&D, then appropriate licenses must be obtained so that the firm is not liable for patent infringement.  Should the U.S. adopt this model as well?
6.
Does the Supreme Court’s holding in Integra v. Merck TA \s "Integra v. Merck"  essentially destroy the value of research tool patents in the life sciences (despite the Court’s statement in a footnote that it is not addressing research tools in the opinion)?  It may help to review the materials regarding the FDA approval process in Section D, infra.
7.
Taking into account the increasingly collaborative nature of life sciences research and development (R&D)—including its cross-border, cross-firm, and cross-institution dimensions—is trade secret protection, which is based on state law, becoming proportionately risky for investors/owners?  In particular, given the critical role of bioinformatics in biotechnological/genomic research, where are key data and results “located”, and hence where does misappropriation occur for purposes of jurisdiction and choice of law issues?  Does the existence of the USTA, as a uniform law adopted by many states, reduce some of these concerns?
C.
Commercialization Through Start-Up Companies

Once a patentable genetic technology has been identified in the lab and inventorship/ownership has been established, then the patent owner will consider how best to “commercialize” it.  “Commercialization” is the process of translating the technology prototype created in the original research lab into a mass producible product or service that can be marketed, distributed, and sold, at commercially viable price points, to the public.  Technology that is invented in a government, university, or nonprofit research lab must be assigned or licensed to a commercial entity to undertake this process, because these other types of organizations do not really operate in the commercial sphere.  In some limited cases, government agencies could consider having a genetic technology manufactured and/or distributed by a private contractor on behalf of the government to be provided as a government public service.
In most instances, however, genetic technologies will be assigned or licensed to small start-up or spin-off companies to engage in the high risk R&D process that will hopefully lead from a raw lab technology to a viable “proof of concept” stage.  At this point, the company must be able to demonstrate how the developed technology can be placed into a manufacturing scale-up program either at an established “big pharma” company or a private contract manufacturer.  This scale-up may well occur under a strategic alliance or joint venture project with a big pharma company.  The small start-up or spin-off company may also begin the animal studies that will lay the groundwork for the formal FDA approval process covered in the last section of this Chapter.

The extremely high risk nature of this process—not necessarily in terms of injury and tort liability, but rather the reality that most of these commercialization R&D projects will fail—leads to the biotech industry’s reliance on specialized risk capital as the primary financing tool.  Generally, an “angel” investor, a wealthy individual who can afford to invest a few hundred thousand dollars, will get things rolling in tandem with some more modest investment by the company’s founders and their friends and family members.  The company may also try to take advantage of the SBIR (Small Business Innovation Research) and STTR (Small Business Technology Transfer) financing programs sponsored by the Small Business Administration (SBA).
  Once the company has shown some success with its commercialization R&D program, it can approach venture capitalists (VCs) who may invest anywhere from millions to hundreds of millions of dollars in the company, over a series of investment rounds tied to different issued series of the company’s stock (e.g., “Series A Convertible Preferred Stock”).  VCs, however, will demand special rights and privileges, including seats on the company’s board of directors, to enable them to exercise a degree of control over the company to better monitor their investment.
The process for forming and governing corporations and limited liability companies—the two primary legal entity forms used for start-up and spin-off companies—is governed primarily by state law.  However, the offering and sale of “securities” (stock or other investment contracts established by a company to raise capital) is governed primarily by federal securities laws, in conjunction with state securities laws.  The following excerpted Congressional testimony by a Securities and Exchange Commission (“SEC”) representative summarizes the process of capital formation by small businesses, including the federal laws and regulations that govern it.
Alan L. Beller, Director, Division of Corporation Finance, U.S. Securities and Exchange Commission, Testimony Concerning Small Business Capital Formation TA \l "Alan L. Beller, Director, Division of Corporation Finance, U.S. Securities and Exchange Commission, Testimony Concerning Small Business Capital Formation, September 23, 2004" \s "Alan L. Beller, Director, Division of Corporation Finance, U.S. Securities and Exchange Commission, Testimony Concerning Small Business Capital Formation" \c 3 
September 23, 2004

Regulation for Small Businesses

A number of SEC rules and regulations are specifically tailored to provide accommodations for small businesses that seek to raise capital in the U.S. markets.  Some of the accommodations come in the form of exemptions from the general requirement to register public offerings of securities under the Securities Act of 1933.  Other rules and exemptions are available to all types of companies that fulfill certain criteria, but their nature makes them especially useful for many small businesses.

One of the exemptions is Regulation A,
 which provides an exemption from registration requirements for non-reporting U.S. and Canadian companies issuing up to $5 million in any 12-month period.  Offerings under Regulation A share many characteristics with registered offerings, but have certain advantages for issuers over full registration.  Principal among these advantages are: (1) the financial statements are simpler and do not need to be audited; (2) there are no continuing reporting obligations after the offering unless the company has more than $10 million in total assets and more than 500 shareholders; (3) companies may choose among three formats to prepare the offering circular, one of which is a simplified question-and-answer document; and (4) companies may "test the waters" to determine if there is adequate interest in their securities before going through the expense of filing with the SEC.  We have received suggestions, including from the 2003 Government-Business Forum, to increase the amount of capital a company could raise under Regulation A.  The staff is considering whether it should recommend that the Commission raise this cap consistent with its investor protection mandate, as well as whether larger offerings should trigger additional conditions to the exemption.

The Commission's Regulation D
 exempts certain transactions from registration under three separate rules, each of which reflects a Commission determination that registration and prospectus delivery should not be required for offers and sales that meet certain criteria.  The exemptions in Regulation D most often used by small businesses are in Rules 504 and 506.  
Rule 504 exempts offerings of up to $1 million per 12-month period; this exemption allows for the issuance of freely traded securities only if the company files an offering document with a state having review and prospectus delivery requirements or sells under a state law exemption that limits sales to "accredited investors."
  In 1999, the Commission revised Rule 504, which had allowed all securities issued under Rule 504 to be freely traded, in order to curb fraudulent secondary transactions in the over-the-counter markets of "microcap" companies.  As I described, the current version of Rule 504 provides that only securities that are issued in accordance with state law can be freely traded after issuance.  All other issuances under Rule 504 result in restricted securities that may not be freely offered or sold to the public.  During this Subcommittee's June 2001 hearing on the SEC's role in capital formation, some witnesses suggested that we could better facilitate capital formation for small businesses if we reverted to the pre-1999 version of Rule 504.  The Commission determined in 1999 that significant fraud was occurring following the use of Rule 504, and I believe it would have to be convinced that those abuses would not be repeated before rolling back those changes.

Rule 506 is a "safe harbor" and is available to all companies.  It permits sales to accredited investors and to a limited number of non-accredited investors.  All non-accredited investors to whom a Rule 506 offering is sold must be sophisticated--that is, they must have sufficient knowledge and experience in financial and business matters to make them capable of evaluating the merits and risks of the prospective investment.  We have received suggestions, again including from the 2003 Government-Business Forum, to eliminate or loosen the restrictions on the use of general solicitation of investors, over the Internet or otherwise, using Rule 506.  The staff is considering these recommendations in the overall context of the Commission's investor protection mandate.

The SEC's Rule 701 exempts from registration sales of securities made by companies that are not subject to Exchange Act reporting requirements to compensate their employees.  Such companies can issue up to $1 million under this exemption, and that amount may increase if a company satisfies certain formulas based on assets or on the number of its outstanding securities.  If a company sells more than $5 million in securities in a 12-month period, it must provide limited disclosure to employees.  Employees receive restricted securities in offerings made under Rule 701.

In addition to the exemptions in Regulation A, Regulation D and Rule 701, there are other rules, regulations and forms for small business issuers that do register and report with us.  For example, small business issuers offering up to $10 million worth of securities in a 12-month period may use Form SB-1 to register its securities, if they have not registered more than $10 million in any previous 12-month period.  This form allows small issuers to provide information in a question and answer format, similar to that used in Regulation A offerings.  Unlike offerings under Regulation A, however, Form SB-1 requires audited financial statements.

A small business issuer may register an unlimited dollar amount of securities using Form SB-2, and may use this form for registering securities so long as it satisfies the "small business issuer"
 definition.  One advantage of Form SB-2 is that all its disclosure requirements are in Regulation S-B, a set of rules written specifically for small businesses.  Form SB-2 also permits small companies: (1) to provide audited financial statements, prepared according to generally accepted accounting principles, for two fiscal years, rather the three years required of larger companies, and (2) to include less extensive narrative disclosure than larger companies are required to include, particularly regarding the description of business, and executive compensation.

Qualifying small business issuers can also use specially tailored forms for their annual and quarterly reports, the content of which is governed by Regulation S-B.

Sarbanes-Oxley Act of 2002

One issue that small businesses consistently raise with us is compliance costs for the requirements put in place by the Sarbanes-Oxley Act of 2002.  While the Act did not make any distinctions based on company size, in implementing our rules under the Act, we tried very hard to be sensitive to the concerns of small business issuers, and we made a number of accommodations for them.  For example:

· We gave small business issuers extra time to comply with the rule requiring disclosure of whether they have a financial expert on their audit committees.
· We gave public companies with less than $75 million in market capitalization additional time to comply with the rules requiring a report on internal control over financial reporting.  As a result, this requirement will apply for the first time to most small business issuers for filings they make in 2006.
· In the adopting release for the internal control rules, and again in recent staff guidance on Frequently Asked Questions (or FAQs) about the rules published on our Web site, the Commission and the staff have encouraged the Committee of Sponsoring Organizations (COSO) of the Treadway Commission, or a similar group, to develop guidance that can help address the special concerns of small businesses by providing a more tailored framework for internal controls.
· Small auditing firms with fewer than five public-company audit clients and ten partners are exempt from the audit partner rotation requirements and the prohibitions on compensation based on providing non-audit services to public company clients.
Despite these accommodations, the cost of Sarbanes-Oxley compliance continues to be a source of concern for small companies.  We also have heard anecdotal evidence that some smaller public companies may forego their public reporting status rather than comply with the new Sarbanes-Oxley governance requirements.  Although our rulemaking under Sarbanes-Oxley has been completed, we continue to consider the impact of recent rules on small businesses, while recognizing that good corporate governance and financial reporting are important for all companies, regardless of size.
Notes & Questions

1.
Bayh-Dole and the tech transfer system established under it have resulted in a decent mechanism for transferring (by assignment or license) the necessary IP rights from universities and research institutions to private commercializing entities.  However, many commercializing entities consider it an imperative to have access to the consulting services of the faculty researchers who actually invented the technology.  Materials in Chapter 5 considered the risks of financial conflicts of interest, though, when researchers have a financial stake in the private commercializing entities outside of their research institution.  Are there ways to structure consulting relationships that would minimize the risks of these conflicts–without overly stifling the commercialization process itself?  Finally, keep this question in mind while reviewing the materials in Section E involving Sam Waksal, Martha Stewart TA \s "Stewart" , and the ImClone saga.
D.
Obtaining Regulatory Approval for Sales and Marketing

Before a genetic technological product or service can be distributed in interstate commerce, it must satisfy the approval process mandated under the Federal Food, Drug and Cosmetic Act (FFDCA) TA \l "Federal Food, Drug and Cosmetic Act" \s "FFDCA" \c 2 
 as administered by the U.S. Food and Drug Administration (FDA).  As an overview, the FDA is comprised of a number of centers corresponding to the different categories of items that it regulates:  Center for Food Safety and Applied Nutrition (CFSAN); Center for Drug Evaluation and Research (CDER); Center for Devices and Radiological Health (CDRH); Center for Biologics Evaluation and Research (CBER); and the Center for Veterinary Medicine (CVM).  Because of the increase in products that include components that fit into separate categories, the FDA also has the Office of Combination Products to facilitate regulation of such products.
The first step in seeking regulatory approval of a new genetic technology is to determine which categories it falls into: food, drug, biologic, device, or veterinary product.  This will determine which center within the FDA should be approached to begin the review process.  Because this Chapter focuses on human therapeutic and diagnostic genetic technologies, the following subsections outline the approval process, first for drugs and biologics (similar processes for each), and second for devices.  The approval processes for biotechnological foods and veterinary products are outlined in Chapter 8.

Definitions of each of the categories are included in the relevant subsection.  Finally, note that the human subjects research issues raised in Chapter 5 fully apply to the clinical trials discussed below—in fact, a number of the cases in that Chapter arose from clinical studies of genetic products for marketing approval.

1.
The Approval Process for Drugs and Biologics
The definition of a drug is set out in the FFDCA TA \s "FFDCA" :
The term “drug” means (A) articles recognized in the official United States Pharmacopoeia, official Homoeopathic Pharmacopoeia of the United States, or official National Formulary, or any supplement to any of them; and (B) articles intended for use in the diagnosis, cure, mitigation, treatment, or prevention of disease in man or other animals; and (C) articles (other than food) intended to affect the structure or any function of the body of man or other animals; and (D) articles intended for use as a component of any article specified in clause (A), (B), or (C).  A food or dietary supplement for which a claim, subject to sections 343(r)(1)(B) and 343(r)(3) of this title or sections 343(r)(1)(B) and 343(r)(5)(D) of this title, is made in accordance with the requirements of section 343(r) of this title is not a drug solely because the label or the labeling contains such a claim.  A food, dietary ingredient, or dietary supplement for which a truthful and not misleading statement is made in accordance with section 343(r)(6) of this title is not a drug under clause (C) solely because the label or the labeling contains such a statement.

Biologics are defined in the Public Health Service Act TA \l "Public Health Service Act" \s "Public Health Service Act" \c 2 :
the term ''biological product'' means a virus, therapeutic serum, toxin, antitoxin, vaccine, blood, blood component or derivative, allergenic product, or analogous product, or arsphenamine or derivative of arsphenamine (or any other trivalent organic arsenic compound), applicable to the prevention, treatment, or cure of a disease or condition of human beings.

The power to regulate drugs and biologics in interstate commerce is established in the FFDCA TA \s "FFDCA"  and the Public Health Service Act TA \s "Public Health Service Act" 
 and delegated to the FDA.  The primary vehicle for drug and biologic approval is the New Drug Application (NDA).  However, because this document requires substantial clinical data on the safety and efficacy of the submitted drug/biologic, the drug/biologic’s sponsors must have already conducted significant human subject clinical studies before the NDA is approved.  At the same time, the nature of contemporary clinical studies means that the tested matter must often be transported across state lines just to undergo such testing.  Accordingly, the FFDCA was amended to enable the FDA to establish an Investigational New Drug Application (IND) process that can authorize a new drug/biologic’s sponsors to begin human subject clinical studies, including transportation of the new drug across state lines, before the NDA process commences.  As documented below, a crucial component of the IND is toxicological and other data to be collected through animal studies before the IND is compiled and submitted.

FDA, CDER, Investigational New Drug Application (IND) Process TA \l "FDA, CDER, Investigational New Drug Application (IND) Process, October 26, 2004" \s "FDA, CDER, Investigational New Drug Application (IND) Process" \c 3 
October 26, 2004

Introduction
Current Federal law requires that a drug be the subject of an approved marketing application before it is transported or distributed across state lines.  Because a sponsor will probably want to ship the investigational drug to clinical investigators in many states, it must seek an exemption from that legal requirement.  The IND is the means through which the sponsor technically obtains this exemption from the FDA.

During a new drug's early preclinical development, the sponsor's primary goal is to determine if the product is reasonably safe for initial use in humans, and if the compound exhibits pharmacological activity that justifies commercial development.  When a product is identified as a viable candidate for further development, the sponsor then focuses on collecting the data and information necessary to establish that the product will not expose humans to unreasonable risks when used in limited, early-stage clinical studies. 

FDA's role in the development of a new drug begins when the drug's sponsor (usually the manufacturer or potential marketer) having screened the new molecule for pharmacological activity and acute toxicity potential in animals, wants to test its diagnostic or therapeutic potential in humans.  At that point, the molecule changes in legal status under the Federal Food, Drug, and Cosmetic Act and becomes a new drug subject to specific requirements of the drug regulatory system. 

There are three IND types:

· An Investigator IND is submitted by a physician who both initiates and conducts an investigation, and under whose immediate direction the investigational drug is administered or dispensed.  A physician might submit a research IND to propose studying an unapproved drug, or an approved product for a new indication or in a new patient population.
· Emergency Use IND allows the FDA to authorize use of an experimental drug in an emergency situation that does not allow time for submission of an IND in accordance with 21 CFR, Sec. 312.23 or Sec. 312.34.  It is also used for patients who do not meet the criteria of an existing study protocol, or if an approved study protocol does not exist.
· Treatment IND is submitted for experimental drugs showing promise in clinical testing for serious or immediately life-threatening conditions while the final clinical work is conducted and the FDA review takes place.
There are two IND categories:

· Commercial

· Research (non-commercial)

The IND application must contain information in three broad areas:

· Animal Pharmacology and Toxicology Studies - Preclinical data to permit an assessment as to whether the product is reasonably safe for initial testing in humans.  Also included are any previous experience with the drug in humans (often foreign use).

· Manufacturing Information - Information pertaining to the composition, manufacturer, stability, and controls used for manufacturing the drug substance and the drug product.  This information is assessed to ensure that the company can adequately produce and supply consistent batches of the drug.

· Clinical Protocols and Investigator Information - Detailed protocols for proposed clinical studies to assess whether the initial-phase trials will expose subjects to unnecessary risks.  Also, information on the qualifications of clinical investigators--professionals (generally physicians) who oversee the administration of the experimental compound--to assess whether they are qualified to fulfill their clinical trial duties.  Finally, commitments to obtain informed consent from the research subjects, to obtain review of the study by an institutional review board (IRB), and to adhere to the investigational new drug regulations. 

Once the IND is submitted, the sponsor must wait 30 calendar days before initiating any clinical trials.  During this time, FDA has an opportunity to review the IND for safety to assure that research subjects will not be subjected to unreasonable risk.
*
*
*
Upon the successful submission of the IND, the sponsor may then begin the human clinical trials required for the NDA.  Human trials are broken into three types:  Phase I, Phase II, and Phase III, as defined in FDA regulations as follows:
FDA, Phases of an Investigation

21 C.F.R. § 312.21 TA \l "FDA, Phases of an Investigation, 21 C.F.R. § 312.21" \s "21 C.F.R. § 312.21" \c 3 
An IND may be submitted for one or more phases of an investigation.  The clinical investigation of a previously untested drug is generally divided into three phases.  Although in general the phases are conducted sequentially, they may overlap.  These three phases of an investigation are a follows:

(a) Phase 1.  (1) Phase 1 includes the initial introduction of an investigational new drug into humans.  Phase 1 studies are typically closely monitored and may be conducted in patients or normal volunteer subjects.  These studies are designed to determine the metabolism and pharmacologic actions of the drug in humans, the side effects associated with increasing doses, and, if possible, to gain early evidence on effectiveness.  During Phase 1, sufficient information about the drug’s pharmacokinetics and pharmacological effects should be obtained to permit the design of well-controlled, scientifically valid, Phase 2 studies.  The total number of subjects and patients included in Phase 1 studies varies with the drug, but is generally in the range of 20 to 80.

(2) Phase 1 studies also include studies of drug metabolism, structure-activity relationships, and mechanism of action in humans, as well as studies in which investigational drugs are used as research tools to explore biological phenomena or disease processes.

(b) Phase 2.  Phase 2 includes the controlled clinical studies conducted to evaluate the effectiveness of the drug for a particular indication or indications in patients with the disease or condition under study and to determine the common short-term side effects and risks associated with the drug.  Phase 2 studies are typically well controlled, closely monitored, and conducted in a relatively small number of patients, usually involving no more than several hundred subjects.

(c) Phase 3.  Phase 3 studies are expanded controlled and uncontrolled trials.  They are performed after preliminary evidence suggesting effectiveness of the drug has been obtained, and are intended to gather the additional information about effectiveness and safety that is needed to evaluate the overall benefit-risk relationship of the drug and to provide an adequate basis for physician labeling.  Phase 3 studies usually include from several hundred to several thousand subjects.

*
*
*
For biologics, there is also a biologics licensing application (BLA) process administered by CBER in conformance with the following regulations:
FDA, Biologics Licensing TA \l "FDA, Biologics Licensing, 21 C.F.R. Part 601" \s "21 C.F.R. Part 601" \c 3 
21 C.F.R. Part 601 TA \s "21 C.F.R. Part 601" 
§ 601.2  Applications for biologics licenses; procedures for filing.

(a) General. To obtain a biologics license under section 351 of the Public Health Service Act TA \s "Public Health Service Act"  for any biological product, the manufacturer shall submit an application to the Director, Center for Biologics Evaluation and Research or the Director, Center for Drug Evaluation and Research . . ., on forms prescribed for such purposes, and shall submit data derived from nonclinical laboratory and clinical studies which demonstrate that the manufactured product meets prescribed requirements of safety, purity, and potency; with respect to each nonclinical laboratory study, either a statement that the study was conducted in compliance with the requirements set forth in part 58 of this chapter, or, if the study was not conducted in compliance with such regulations, a brief statement of the reason for the noncompliance; statements regarding each clinical investigation involving human subjects contained in the application, that it either was conducted in compliance with the requirements for institutional review set forth in part 56 of this chapter; or was not subject to such requirements in accordance with § 56.104 or § 56.105, and was conducted in compliance with requirements for informed consent set forth in part 50 of this chapter.  A full description of manufacturing methods; data establishing stability of the product through the dating period; sample(s) representative of the product for introduction or delivery for introduction into interstate commerce; summaries of results of tests performed on the lot(s) represented by the submitted sample(s); specimens of the labels, enclosures, and containers, and if applicable, any Medication Guide required under part 208 of this chapter proposed to be used for the product; and the address of each location involved in the manufacture of the biological product shall be listed in the biologics license application. The applicant shall also include a financial certification or disclosure statement(s) or both for clinical investigators as required by part 54 of this chapter.  An application for a biologics license shall not be considered as filed until all pertinent information and data have been received by the Food and Drug Administration.  The applicant shall also include either a claim for categorical exclusion under § 25.30 or § 25.31 of this chapter or an environmental assessment under § 25.40 of this chapter.  The applicant, or the applicant’s attorney, agent, or other authorized official shall sign the application.  An application for any of the following specified categories of biological products subject to licensure shall be handled as set forth in paragraph (c) of this section:

(1) Therapeutic DNA plasmid products;

(2) Therapeutic synthetic peptide products of 40 or fewer amino acids;

(3) Monoclonal antibody products for in vivo use; and

(4) Therapeutic recombinant DNA-derived products. . . .
(c)(1) To obtain marketing approval for a biological product subject to licensure which is a therapeutic DNA plasmid product, therapeutic synthetic peptide product of 40 or fewer amino acids, monoclonal antibody product for in vivo use, or therapeutic recombinant DNA-derived product, an applicant shall submit a biologics license application in accordance with paragraph (a) of this section except that the following sections in parts 600 through 680 of this chapter shall not be applicable to such products:  §§ 600.10(b) and (c), 600.11, 600.12, 600.13, 610.11, 610.53, and 610.62 of this chapter. . . .
(d) Approval of a biologics license application or issuance of a biologics license shall constitute a determination that the establishment(s) and the product meet applicable requirements to ensure the continued safety, purity, and potency of such products.  Applicable requirements for the maintenance of establishments for the manufacture of a product subject to this section shall include but not be limited to the good manufacturing practice requirements set forth in parts 210, 211, 600, 606, and 820 of this chapter.

(e) Any establishment and product license for a biological product issued under section 351 of the Public Health Service Act TA \s "Public Health Service Act"  (42 U.S.C. 201 et seq.) that has not been revoked or suspended as of December 20, 1999, shall constitute an approved biologics license application in effect under the same terms and conditions set forth in such product license and such portions of the establishment license relating to such product.

§ 601.4 Issuance and denial of license.

(a) A biologics license shall be issued upon a determination by the Director, Center for Biologics Evaluation and Research or the Director, Center for Drug Evaluation and Research that the establishment(s) and the product meet the applicable requirements established in this chapter.  A biologics license shall be valid until suspended or revoked.

(b) If the Commissioner determines that the establishment or product does not meet the requirements established in this chapter, the biologics license application shall be denied and the applicant shall be informed of the grounds for, and of an opportunity for a hearing on, the decision.  If the applicant so requests, the Commissioner shall issue a notice of opportunity for hearing on the matter pursuant to § 12.21(b) of this chapter.

2.
The Device Approval Process

The approval process for medical devices follows a somewhat different procedure—as outlined in the documents below—but certain devices still require an investigational phase clearance process similar to the IND before testing can be done to support the final marketing approval application.
FDA, CDRH, Getting to Market with a Medical Device TA \l "FDA, CDRH, Getting to Market With a Medical Device, June 10, 2003" \s "FDA, CDRH, Getting to Market With a Medical Device" \c 3 
June 10, 2003
Introduction

One of the most difficult aspects of getting a medical device to market is knowing where to begin i.e., what are the steps for marketing and in what order they are to be taken.  Essentially, medical devices are subject to the general controls of the Federal Food Drug & Cosmetic (FD&C) Act which are contained in the final procedural regulations in Title 21 Code of Federal Regulations Part 800-1200 (21 CFR Parts 800 - 1299).  These controls are the baseline requirements that apply to all medical devices necessary for marketing, proper labeling and monitoring its performance once the device is on the market.

Three Steps to Obtaining Marketing Clearance from CDRH

STEP ONE in the marketing process is to make absolutely sure that the product that you wish to market is a medical device, that is, does it meet the definition of a medical device in section 201(h) of the FD&C Act.  For example, the product may be a drug or biological product that is regulated by a component in the FDA other than the Center for Devices and Radiological Health (CDRH) and for which there are different provisions in the FD&C Act.  Or your product may be a medical device and is also an electronic radiation emitting product with additional requirements.

Classify Your Device

STEP TWO is to determine how FDA may classify your device - which one of the three classes the device may fall into.  Unless exempt, FDA will classify your device. Classification identifies the level of regulatory control that is necessary to assure the safety and effectiveness of a medical device.  Most importantly, the classification of the device will identify, unless exempt, the marketing process (either premarket notification [510(k)] or premarket approval (PMA)) the manufacturer must complete in order to obtain FDA clearance/approval for marketing. 

Selecting the Appropriate Marketing Application

STEP THREE is the development of data and/or information necessary to submit a marketing application, and to obtain FDA clearance to market.  For some [510(k)] submissions and most PMA applications, clinical performance data is required to obtain clearance to market.  In these cases, conduct of the trial must be done in accord with FDA's Investigational Device Exemption (IDE) regulation, in addition to marketing clearance. . . .

Other Requirements Besides Marketing Clearance

Premarket Requirements: Labeling, Registration, Listing
Before marketing clearance is obtained the manufacturer must assure that the device is properly labeled in accordance with FDA's labeling regulations.  Once clearance for marketing is obtained, the manufacturer must register their establishment and list the type of device they plan to market with the FDA.  This registration and listing process is accomplished by the submission of FDA Form 2891 and 2892. 

Postmarket Requirements: Quality System, Medical Device Reporting
Once on the market, there are postmarket surveillance controls with which a manufacturer must comply.  These requirements include the Quality Systems (QS) (also known as Good Manufacturing Practices, GMPs) and Medical Device Reporting (MDR) regulations.  The QS regulation is a quality assurance requirement that covers the design, packaging, labeling and manufacturing of a medical device.  The MDR regulation is an adverse event reporting program. 

In Vitro Diagnostic Devices
In vitro diagnostics (IVD)
IVDs are medical devices that analyze human body fluids, such as blood or urine, to provide information for the diagnosis, prevention, or treatment of a disease.  The device classification for these devices can be found under 21 CFR § 862, 21 CFR § 864, and 21 CFR § 866. 

Clinical Laboratory Improvement Act (CLIA) of 1988
In addition to FDA regulation under the Food, Drug, and Cosmetic Act, in vitro diagnostic (IVD) devices are also subject to the Clinical Laboratory Improvement Amendments (CLIA) of 1988.  This law established quality standards for laboratory testing and an accreditation program for clinical laboratories. 

The requirements that apply vary according to the technical complexity in the testing process and risk of harm in reporting erroneous results.  The regulations established three categories of testing on the basis of the complexity of the testing methodology:  a) waived tests, b) tests of moderate complexity, and c) tests of high complexity. Laboratories performing moderate- or high-complexity testing or both must meet requirements for proficiency testing, patient test management, quality control, quality assurance, and personnel.  These specific requirements do not apply to tests in the waived category. 

In January 2000 the categorization of commercially marketed in vitro diagnostic tests under CLIA was transferred from the Center for Disease Control (CDC) to FDA. CDRH's Office of Device Evaluation/Division of Clinical Laboratory Devices (DCLD) will determine the appropriate complexity categories for clinical laboratory devices as they evaluate premarket submissions.  Waived products, devices exempt from premarket notification, and devices under premarket review by other FDA centers also will be processed by DCLD.  Responsibilities currently assigned to CDC, including review of test systems, assays, or examinations not commercially marketed as IVD products, will remain with CDC. . . .
Labeling
Specific labeling requirements for IVDs can be found under 21 CFR § 809.  Additional guidance can be found under "Device Advice Labeling Requirements for In Vitro Diagnostic Devices." 

FDA, CDRH, Clinical Trials and Investigational Device Exemption TA \l "FDA, CDRH, Clinical Trials and Investigational Device Exemption, July 8, 2003" \s "FDA, CDRH, Clinical Trials and Investigational Device Exemption" \c 3 
July 8, 2003

IDE Overview
An investigational device exemption (IDE) allows the investigational device to be used in a clinical study in order to collect safety and effectiveness data required to support a Premarket Approval (PMA) application or a Premarket Notification [510(k)] submission to FDA.  Clinical studies are most often conducted to support a PMA.  Only a small percentage of 510(k)’s require clinical data to support the application.  Investigational use also includes clinical evaluation of certain modifications or new intended uses of legally marketed devices.  All clinical evaluations of investigational devices, unless exempt, must have an approved IDE before the study is initiated.

Clinical evaluation of devices that have not been cleared for marketing requires:

· an IDE approved by an institutional review board (IRB).  If the study involves a significant risk device, the IDE must also be approved by FDA; 

· informed consent from all patients; 

· labeling for investigational use only 

· monitoring of the study and; 

· required records and reports. 

An approved IDE permits a device to be shipped lawfully for the purpose of conducting investigations of the device without complying with other requirements of the Food, Drug, and Cosmetic Act (Act) that would apply to devices in commercial distribution.  Sponsors need not submit a PMA or Premarket Notification 510(k), register their establishment, or list the device while the device is under investigation.  Sponsors of IDE's are also exempt from the Quality System (QS) Regulation except for the requirements for design control.

Good Clinical Practices (GCP)

Good Clinical Practices (GCP) refers to the regulations and requirements that must be complied with while conducting a clinical study.  These regulations that apply to the manufacturers, sponsors, clinical investigators, institutional review boards, and the medical device.  The primary regulations that govern the conduct of clinical studies are included in the Code of Federal Regulations, Title 21 (21 CFR): 

· 21 CFR 812, Investigational Device Exemptions, covers the procedures for the conduct of clinical studies with medical devices including application, responsibilities of sponsors and investigators, labeling, records, and reports. 

· 21 CFR 50, Protection of Human Subjects, provides the requirements and general elements of informed consent; 

· 21 CFR 56, Institutional Review Boards, covers the procedures and responsibilities for institutional review boards (IRBs) that approve clinical investigations protocols; 

· 21 CFR 54, Financial Disclosure by Clinical Investigators, covers the disclosure of financial compensation to clinical investigators which is part of FDA’s assessment of the reliability of the clinical data. 

· 21 CFR 820 Subpart C, Design Controls of the Quality System Regulation, provides the requirement for procedures to control the design of the device in order to ensure that the specified design requirements are met. 

FDA, CDRH, Premarket Approval (PMA) TA \l "FDA, CDRH, Premarket Approval (PMA), November 1, 2002" \s "FDA, CDRH, Premarket Approval (PMA)" \c 3 
November 1, 2002

Overview

Introduction
Premarket approval (PMA) is the FDA process of scientific and regulatory review to evaluate the safety and effectiveness of Class III medical devices.  Class III devices are those that support or sustain human life, are of substantial importance in preventing impairment of human health, or which present a potential, unreasonable risk of illness or injury.  Due to the level of risk associated with Class III devices, FDA has determined that general and special controls alone are insufficient to assure the safety and effectiveness of class III devices.  Therefore, these devices require a premarket approval (PMA) application under section 515 of the FD&C Act in order to obtain marketing clearance. Please note that some Class III preamendment devices may require a Class III 510(k).  See "Historical Background" below for additional information.

PMA is the most stringent type of device marketing application required by FDA.  The applicant must receive FDA approval of its PMA application prior to marketing the device.  PMA approval is based on a determination by FDA that the PMA contains sufficient valid scientific evidence to assure that the device is safe and effective for its intended use(s).  An approved PMA is, in effect, a private license granting the applicant (or owner) permission to market the device.  The PMA owner, however, can authorize use of its data by another.

The PMA applicant is usually the person who owns the rights, or otherwise has authorized access, to the data and other information to be submitted in support of FDA approval.  This person may be an individual, partnership, corporation, association, scientific or academic establishment, government agency or organizational unit, or other legal entity.  The applicant is often the inventor/developer and ultimately the manufacturer.

FDA regulations provide 180 days to review the PMA and make a determination.  In reality, the review time is normally longer.  Before approving or denying a PMA, the appropriate FDA advisory committee may review the PMA at a public meeting and provide FDA with the committee's recommendation on whether FDA should approve the submission.  After FDA notifies the applicant that the PMA has been approved or denied, a notice is published on the Internet (1) announcing the data on which the decision is based, and (2) providing interested persons an opportunity to petition FDA within 30 days for reconsideration of the decision. 

The regulation governing premarket approval is located in Title 21 Code of Federal Regulations (CFR) Part 814, Premarket Approval.  A class III device that fails to meet PMA requirements is considered to be adulterated under section 501(f) of the FD&C Act and cannot be marketed. . . .
When a PMA is Required
PMA requirements apply to Class III devices, the most stringent regulatory category for medical devices.  Device product classifications can be found by searching the Product Classification Database, http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPCD/
classification.cfm.  The database search provides the name of the device, classification, and a link to the Code of Federal Regulations (CFR), if any.  The CFR provides the device type name, identification of the device, and classification information. 

A regulation number for Class III devices marketed prior to the 1976 Medical Device Amendments is provided in the CFR.  The CFR for these Class III devices that require a PMA states that the device is Class III and will provide an effective date of the requirement for PMA.  If the regulation in the CFR states that “No effective date has been established of the requirement for premarket approval,” a Class III 510(k) should be submitted. 

Please note that PMA devices often involve new concepts and many are not of a type marketed prior to the Medical Device Amendments.  Therefore, they do not have a classification regulation in the CFR.  In this case, the product classification database will only cite the device type name and product code.

If it is unclear whether the unclassified device requires a PMA, use the three letter product code to search the PMA database and the Premarket Notification 510(k) database.  These databases can be found by clicking on the hypertext links at the top of the product classification database web page.  Enter only the three letter product code in the product code box.  If there are 510(k)’s cleared by FDA and the new device is substantially equivalent to any of these cleared devices, then the applicant should submit a 510(k).

Furthermore, a new type of device may not be found in the product classification database.  If the device is a high risk device (supports or sustains human life, is of substantial importance in preventing impairment of human health, or presents a potential, unreasonable risk of illness or injury) and has been found to be not substantially equivalent (NSE) to a Class I, II, or III [Class III requiring 510(k)] device, then the device must have an approved PMA before marketing in the U.S.  Some devices that are found to be not substantially equivalent to a cleared Class I, II, or III (not requiring PMA) device, may be eligible for the de novo process as a Class I or Class II device.  For additional information on the de novo process, see “New section 513(f)(2)--Evaluation of Automatic Class III Designation: Guidance for Industry and CDRH Staff” http://www.fda.gov/cdrh/modact/
classiii.html or http://www.fda.gov/cdrh/modact/clasiii.pdf .

Historical Background
PMA requirements apply to Class III preamendment devices, transitional devices, and postamendment devices. 

Preamendment Devices 

A preamendments device is one that was in commercial distribution before May 28, 1976, the date the Medical Device Amendments were signed into law.  After the Medical Device Amendments became law, the classification of devices was determined by FDA classification panels.  Eventually all Class III devices will require a PMA.  However, preamendment Class III devices require a PMA only after FDA publishes a regulation calling for PMA submissions.  The preamendment devices must have a PMA filed for the device by the effective date published in the regulation in order to continue marketing the device.  The CFR will state the date that a PMA is required.  Prior to the PMA effective date, the devices must have a cleared Premarket Notification 510(k) prior to marketing.  Class III Preamendment devices that require a 510(k) are identified in the CFR as Class III and include the statement "Date premarket approval application (PMA) or notice of completion of product development protocol (PDP) is required.  No effective date has been established of the requirement for premarket approval."  Examples include intra-aortic balloon and control system (21 CFR 870. 3535), ventricular bypass (assist) device (21 CFR 870.3545), cardiovascular permanent pacemaker electrode (21 CFR 870.3680), and topical oxygen chamber for extremities (21 CFR 878.5650).

Postamendment Devices 

A postamendment device is one that was first distributed commercially on or after May 28, 1976.  Postamendment devices equivalent to preamendment Class III devices are subject to the same requirements as the preamendment devices.
Transitional Devices

Transitional devices are devices that were regulated by FDA as new drugs before May 28, 1976.  Any Class III device that was approved by a New Drug Application (NDA) is now governed by the PMA regulations.  The approval numbers for these devices begin with the letter N.  These devices are identified in the CFR as Class III devices and state that an approval under section 515 of the Act (PMA) is required as of May 28, 1976 before this device may be commercially distributed.  An example of such device is intraocular lenses (21 CFR 886.3600).  Please note that some of the transitional devices have been subsequently downclassified to Class II. . . .
Devices Used in Blood Establishments 

The Center for Biologic, Evaluation, Research (CBER) has expertise in blood, blood products, and cellular therapies as well as the integral association of certain medical devices with these biological products.  To utilize this expertise marketing and investigational device submissions (Premarket Notification, Premarket Approval, and Investigational Device Exemption) for medical devices associated with the blood collection and processing procedures as well as those associated with cellular therapies are reviewed by CBER.  Although these products are reviewed by CBER, the medical device laws and regulations still apply.  The list of medical devices reviewed by CBER are available on the Internet http://www.fda.gov/cber/dap/devlst.htm 
In addition to CDRH guidance on Premarket Approval, specific medical device guidance for devices reviewed by CBER is available at http://www.fda.gov/cber/
devices.htm or by contacting [CBER] . . . .
Data Requirements
A Premarket Approval (PMA) application is a scientific, regulatory documentation to FDA to demonstrate the safety and effectiveness of the class III device.  There are administrative elements of a PMA application, but good science and scientific writing is a key to the approval of PMA application.  If a PMA application lacks elements listed in the administrative checklist, FDA will refuse to file a PMA application and will not proceed with the in-depth review of scientific and clinical data.  If a PMA application lacks valid clinical information and scientific analysis on sound scientific reasoning, it will delay FDA’s review and approval.  PMA applications that are incomplete, inaccurate, inconsist, omit critical information, and poorly organized have resulted in delays in approval or denial of PMA applications.  Manufacturers should perform a quality control audit of a PMA application before sending it to FDA to assure that it is scientifically sound and presented in a well organized format.

Technical Sections:  The technical sections containing data and information should allow FDA to determine whether to approve or disapprove the application.  These sections are usually divided into non-clinical laboratory studies and clinical investigations. 

Non-clinical Laboratory Studies’ Section:  Non-clinical laboratory studies’ section includes information on microbiology, toxicology, immunology, biocompatibility, stress, wear, shelf life, and other laboratory or animal tests.  Non-clinical studies for safety evaluation must be conducted in compliance with 21 CFR Part 58 (Good Laboratory Practice for Nonclinical Laboratory Studies).

Clinical Investigations’ Section:  Clinical investigations’ section includes study protocols, safety and effectiveness data, adverse reactions and complications, device failures and replacements, patient information, patient complaints, tabulations of data from all individual subjects, results of statistical analyses, and any other information from the clinical investigations.  Any investigation conducted under an Investigational Device Exemption (IDE) must be identified as such.

Like other scientific reports, FDA has observed problems with study designs, study conduct, data analyses, presentations, and conclusions.  Investigators should always consult all applicable FDA guidance documents, industry standards, and recommended practices.  Numerous device-specific FDA guidance documents that describe data requirements are available.  The guidance document database on the Internet can be found at http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfGGP/Search.cfm.  Study protocols should include all applicable elements described in the device-specific guidance documents. 
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What is Premarket Notification [510(k)]

Each person who wants to market Class I, II and some III devices intended for human use in the U.S. must submit a 510(k) to FDA at least 90 days before marketing unless the device is exempt from 510(k) requirements.  There is no 510(k) form but instead a format for the submission described in 21 CFR 807 and in the pages that follow. 

A 510(k) is a premarketing submission made to FDA to demonstrate that the device to be marketed is as safe and effective, that is, substantially equivalent (SE), to a legally marketed device that is not subject to premarket approval (PMA).  Applicants must compare their 510(k) device to one or more similar devices currently on the U.S. market and make and support their substantial equivalency claims.  A legally marketed device is a device that was legally marketed prior to May 28, 1976 (preamendments device), or a device which has been reclassified from Class III to Class II or I, a device which has been found to be substantially equivalent to such a device through the 510(k) process, or one established through Evaluation of Automatic Class III Definition.  The legally marketed device(s) to which equivalence is drawn is known as the "predicate" device(s). 

Applicants must submit descriptive data and, when necessary, performance data to establish that their device is SE to a predicate device.  Again, the data in a 510(k) is to show comparability, that is, substantial equivalency (SE) of a new device to a predicate device. 

What is Substantial Equivalence

Unlike PMA, which requires demonstration of reasonable safety and effectiveness, 510(k) requires demonstration of substantial equivalence.  SE means that the new device is as safe and effective as the predicate device(s). 

A device is SE if, in comparison to a predicate device it: 

· has the same intended use as the predicate device; and
· has the same technological characteristics as the predicate device; or
· has different technological characteristics, that do not raise new questions of safety and effectiveness, and the sponsor demonstrates that the device is as safe and effective as the legally marketed device. 

A claim of substantial equivalence does not mean the new and predicate devices must be identical.  Substantial equivalence is established with respect to intended use, design, energy used or delivered, materials, performance, safety, effectiveness, labeling, biocompatibility, standards, and other applicable characteristics.  Detailed information on how FDA determines substantial equivalence can be found in the Premarket Notification Review Program 6/30/86 (K86-3) blue book memorandum. 

Until the applicant receives an order declaring a device SE, they may not proceed to market the device.  Once the device is determined to be SE, it can then be marketed in the U.S. If FDA determines that a device is not SE, the applicant may resubmit another 510(k) with new data, file a reclassification petition, or submit a premarket approval application (PMA).  The SE determination is usually made within 90 days and is made based on the information submitted by the applicant.

Who is Required to Submit a 510(k)

The Food, Drug and Cosmetic (FD&C) Act and 510(k) regulations in 21 CFR 807 do not specify who must apply for a 510(k) - anyone may do so.  Instead, they specify which actions, such as introducing a device to the U.S. market, require a 510(k) submission. 

Based on the specified actions, the following four categories of parties must submit a 510(k) to the FDA: 

1. Domestic manufacturers introducing a device to the U.S. market;

Finished device manufacturers have to submit a 510(k) if they assemble a device according to their own specifications and market it in the U.S.  However, manufacturers of device components are not required to submit a 510(k) unless such components are promoted for sale to an end user as replacement parts.  Also, contract manufacturers, those firms assembling devices on contract according to someone else's specifications, are not required to submit a 510(k).

2. Specification developers introducing a device to the U.S. market;

FDA views specification developers almost the same as manufacturers.  These are persons who develop specifications for a finished device, but have it manufactured under contract by another firm or entity.  The specification developer submits the 510(k), not the contract manufacturer.

3. Repackers or relabelers who make labeling changes, or whose operations significantly affect the device.

Repackagers or relabelers may be required to submit a premarket notification if they significantly change the labeling or otherwise affect any condition of the device.  Here you must ascertain if you are significantly changing labeling, by modifying manuals, deleting or adding warnings, contraindications, etc., and if your packaging operation could alter the condition of the device.  However, most repackagers or relabelers are not required to submit a 510(k).

4. Foreign manufacturers/exporters or U.S. representatives of foreign manufacturers/exporters introducing a device to the U.S. market. 

When a 510(k) is Required

A 510(k) is required when: 

1. Introducing a device into commercial distribution (marketing) for the first time. After May 28, 1976 (effective date of the Medical Device Amendments to the FD&C Act), anyone who wants to sell a device in the U.S. has been required to make a 510(k) submission at least 90 days prior to offering the device for sale, even though it may have been under development or clinical investigation before that date.  If your device was not marketed by your firm before May 28, 1976 a 510(k) is required.  Refer to the guidance entitled Deciding When to Submit a 510(k) for a Change to an Existing Device 

2. You propose a different intended use for a device which you already have in commercial distribution.  The 510(k) regulation (21 CFR § 807) specifically requires a premarket notification submission for major changes in intended use.  Intended use is indicated by claims made for a device in labeling or advertising.  However, most, if not all changes in intended use will require a 510(k).

3. There is a change or modification of a device you already market, if that change could significantly affect its safety or effectiveness. 

The burden is on you to decide whether or not a modification could significantly affect safety or effectiveness.  Whatever your conclusion, make a record which should be reflected in your device master record and change control records, required under the medical device good manufacturing practices.  Then, if you're challenged, you will be able to document that in good faith you evaluated the change.

A new, complete 510(k) application is required for changes or modifications to an existing device, where the modifications could significantly affect the safety or effectiveness of the device, or the device is to be marketed for a new or different indication.

When a 510(k) is Not Required

The following are 7 examples of when a 510(k) is not required. 

1. If you sell unfinished devices to another firm for further processing, including components to be used in the assembling of devices by other firms.  However, if your components are to be sold directly to end users as replacement parts, a 510(k) is required 

2. If your device is not being marketed or commercially distributed.  You do not need a 510(k) to develop, evaluate, or test a device.  This includes clinical evaluation.  It is important to mention that if you do perform clinical trials with your device, you may be subject to the Investigational Device Exemption (IDE) Regulation. 

3. If you distribute other firm's domestically manufactured devices you need not submit a 510(k).  You may place a label on the device "Distributed by ABC Firm", and sell it to end users without submission of a 510(k). 

4. In most cases if you are a repackager or a relabeler you are not required to submit a 510(k) if the existing labeling or condition of the device is not significantly changed. 

5. If your device was legally in commercial distribution before May 28, 1976, you do not have to submit a 510(k) unless it has been modified or there has been a change in its intended use.  These devices are "grandfathered". 

6. If you are an importer of a foreign made medical device, a 510(k) is not required if: 

a. 510(k) has been submitted by the foreign manufacturer and received marketing clearance, or 

b. 510(k) has been submitted by an importer on behalf of the foreign manufacturer and has received marketing clearance.  If one importer submits a 510(k) on behalf of the foreign manufacturer, all other importers of that device, imported from the same foreign manufacturer (the 510(k) Holder) are not required to submit a 510(k) for that device. 

7. If your device is exempted from this requirement by final classification regulation subject to the limitations on exemptions.  That means certain Class I or II devices can be marketed for the first time without having to submit a 510(k).  A compilation of the Class I and II exempted devices can be found in the MEDICAL DEVICE EXEMPTIONS page. 

For more information go Deciding When to Submit a 510(k) for a Change to an Existing Device page especially for numbers 3 and 4. 

The Modernization Act and the 510(k) Submission Process--Different Types of Submissions for Differing Situations

To streamline the evaluation of premarket notifications for the reserved Class I devices, Class II devices subject to premarket notification, and preamendments Class III devices for which FDA has not yet called for PMAs, the Agency has developed The New 510(k) Paradigm which in certain instances presents device manufacturers with two new optional approaches for obtaining marketing clearance for devices subject to 510(k) requirements.  The document contains the following reference chart for use in determining which type of 510(k) is suitable for a given set of circumstances. 
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Notes & Questions

1.
Does your understanding of the FDA approval process change your opinion about the correctness or implications of the holding in Merck v. Integra from Section B supra?
2.
Acknowledging the sometimes blurred distinction between drugs and biologics in the biotech field, CDER and CBER have worked together to jointly produce a set of guidelines for IND’s submitted on biotechnology-derived products.  See FDA, CDER & CBER, Guidance for Industry: Content and Format of Investigational New Drug Applications (INDs) for Phase I Studies of Drugs, Including Well-Characterized, Therapeutic, Biotechnology-Derived Products (Nov. 1995), http://www.fda.gov/
cder/guidance/clin2.pdf.
E.
Special Disclosure Issues at the Intersection of the FDA Approval Process and the Securities Laws
Because of the critical role that FDA approval plays in the viability of biotechnology companies, investors are keenly sensitive to any information or developments in this process.  Forward progress often is the key to the next round of crucial financing that will keep the company operating, while any setback may effectively end future financing and force the company into bankruptcy.  Even larger, publicly traded corporations are not immune to the impact of adverse FDA actions.  These companies also have the added pressure of heightened responsibility and scrutiny under the securities laws–including the Sarbanes-Oxley Act of 2002—for both information disclosures and the trading activities of directors, officers, and regular employees.
The following materials document the travails of ImClone Systems, Inc., and its co-founder, Samuel Waksal, in an escalating series of events starting from a BLA filed with CBER and leading, oddly enough, to the imprisonment of home fashion guru, Martha Stewart TA \s "Stewart" .
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Plaintiff, Securities and Exchange Commission ("Commission"), for its Second Amended Complaint against defendants Samuel D. Waksal ("Sam Waksal") and Jack Waksal (collectively the "Defendants"), and Relief Defendant Patti Waksal alleges as follows:

1. The Commission charges Sam Waksal, co-founder and former chief executive officer of ImClone Systems, Inc. ("ImClone"), with violating the federal securities laws in late December 2001 by actual and attempted insider trading in ImClone stock, and by illegally tipping his father Jack Waksal about disappointing, confidential developments at ImClone.  Additionally, the Commission charges Jack Waksal with illegal insider trading in ImClone stock after receiving Sam Waksal's illegal tip.  On December 26, 2001, Sam Waksal privately learned that the United States Food and Drug Administration ("FDA") was expected to reject consideration of ImClone's application to approve ImClone's primary product, a cancer treatment called "Erbitux."  On December 27 and 28, 2001, while in possession of that non-public information, Sam Waksal attempted to sell over $5 million worth of shares of ImClone stock from one of his brokerage accounts; caused his daughter, Aliza Waksal ("Aliza"), to sell more than $2 million worth of ImClone stock from her brokerage account; and purchased ImClone put option contracts in a Swiss brokerage account.  In addition, Sam Waksal told Jack Waksal of the impending FDA decision, and on December 27 and December 28, 2001, with that non-public information in hand, Jack Waksal sold over $8 million worth of his own ImClone stock.  In addition, Jack Waksal sold approximately $83,000 worth of ImClone stock out of the brokerage account of his daughter, Patti Waksal.  ImClone received written notification of the FDA's decision at approximately 4:00 p.m. on December 28, 2001 and publicly announced the FDA's decision in a press release at about 6:00 p.m. that day.  This news prompted ImClone's stock price to drop 16% from $55.25 to $46.46 by the close of the next trading day, December 31.  By engaging in insider trading before the public disclosure of ImClone's disappointing news, the Defendants and Relief Defendant illegally avoided trading losses and Sam Waksal received illegal options trading profits.

2. By the conduct alleged herein, the Defendants have engaged, directly or indirectly, in transactions, acts, practices, or courses of business that constitute violations of Section 17(a) of the Securities Act of 1933 ("Securities Act"), 15 U.S.C. § 77q(a), Section 10(b) of the Securities Exchange Act of 1934 ("Exchange Act"), 15 U.S.C. § 78j(b), and Rule 10b-5,17 C.F.R. § 240.10b-5, thereunder.  Sam Waksal has also engaged, directly or indirectly, in transactions, acts, practices, or courses of business that constitute violations of Section 16(a) of the Exchange Act, 15 U.S.C. § 78p(a), and Rule 16a-3,17 C.F.R. § 240.16a-3.  Absent permanent injunctions by this Court, the Defendants will continue to engage in the transactions, acts, practices and courses of business set forth in this Complaint and in transactions, acts, practices and courses of business of similar type and object. . . .
RELEVANT PERSONS
5. The Defendants and Relief Defendant are:

a. Sam Waksal is 56 years old and resides in Minersville, Pennsylvania at the Schuylkill Federal Correctional Institution.  He is the co-founder of ImClone and was its CEO until he resigned on or about May 22, 2002.  On June 12, 2002, he was arrested for securities fraud and perjury.  On August 7, 2002, Sam Waksal was indicted for bank fraud, securities fraud, and perjury, based on the same facts giving rise to this action.  On October 15, 2002, Sam Waksal pleaded guilty to all of the counts in the indictment except those counts based on allegations that he passed material, nonpublic information to Jack Waksal.  On March 3, 2003, Sam Waksal also pleaded guilty to tax evasion charges for failing to pay New York State sales tax on certain art purchases.  On June 10, Sam Waksal was sentenced to 87 months in prison and was ordered to pay a $3 million fine and $1.2 million in restitution to the New York State Tax Commission.  Sam Waksal began serving his prison sentence on July 23, 2003.  On or about March 17, 2003, the Court entered a Partial Judgment and Order on Consent against Samuel D. Waksal ("Consent Judgment") in this action in which, as more fully set forth therein, the Court, inter alia (a) permanently enjoined Sam Waksal from violating Section 17(a) of the Securities Act, 15 U.S.C. § 77q(a), Section 10(b) of the Exchange Act, 15 U.S.C. § 78j(b), and Rule 10b-5,17 C.F.R. § 240.10b-5, Section16(a) of the Exchange Act, 15 U.S.C. § 78p(a), and Rule 16a-3,17 C.F.R. § 240.16a-3; (b) directed Sam Waksal to disgorge $804,367; (c) barred Sam Waksal from acting as an officer or director of any issuer that has a class of securities registered pursuant to Section 12 of the Exchange Act, 15 U.S.C.§ 78l, or that is required to file reports pursuant to Section 15(d) of the Exchange Act, 15 U.S.C.§ 78o(d); (d) entered partial judgment on the First, Second, Third and Fourth Claims for Relief in the Amended Complaint dated March 11, 2003 ("Amended Complaint"); and (e) stayed resolution of the Fifth Claim for Relief of the Amended Complaint and all issues concerning civil penalties arising out of the totality of the allegations in the Amended Complaint pending resolution of criminal charges against Sam Waksal.  As more fully set forth in the Consent of Defendant Samuel D. Waksal dated March 4, 2003 accompanying the Consent Judgment, Waksal neither admitted nor denied the allegations of the Amended Complaint (except as to personal and subject matter jurisdiction, which he admitted) to the extent not inconsistent with the Consent Judgment.

b. Jack Waksal is 82 years old and resides in East Hampton, New York and Hallandale, Florida.  He is Sam Waksal's and Patti Waksal's father.

c. Patti Waksal is 47 years old and resides in Bethesda, Maryland.  She is Jack Waksal's daughter and Sam Waksal's sister.

6. ImClone is a Delaware corporation headquartered in New York, New York.  ImClone securities are registered with the Commission pursuant to Section 12(g) of the Exchange Act, 15 U.S.C. §§ 78l(g), and are traded on The Nasdaq Stock Market.  The company is a biopharmaceutical corporation, which is currently developing several cancer treatments including its lead product, Erbitux.

THE ILLEGAL CONDUCT
Sam Waksal's Fiduciary Duty
7. At the time of the transactions and events alleged in this Complaint, Sam Waksal was ImClone's CEO, and therefore owed a fiduciary duty to ImClone and its shareholders.  As a result, Sam Waksal had a fiduciary duty, among other things, not to trade while in possession of material non-public information and to keep material non-public information confidential.

ImClone's Erbitux Application
8. Over the past several years, ImClone has devoted significant resources to developing a cancer treatment called "Erbitux," with the objective of obtaining FDA approval to market the product.  ImClone's Form 10-K Annual Report for the fiscal year ended December 31, 2001 described Erbitux as ImClone's "lead product candidate" and said that Erbitux "has been shown in several early stage clinical trials . . . when administered with either radiation therapy or chemotherapy, to cause tumor reduction in certain cases."  ImClone intends to market Erbitux in the United States and Canada with its development, promotional and distribution partner, Bristol-Myers Squibb Company ("Bristol-Myers").  On September 19, 2001, ImClone announced that Bristol-Myers would invest a total of $1 billion in Erbitux and also buy $1 billion in outstanding ImClone stock and would co-develop and co-promote Erbitux with ImClone.  Sam Waksal played a direct role in coordinating and publicizing ImClone's efforts to develop, and obtain FDA approval for, Erbitux.

9. On June 28, 2001, ImClone began the process of submitting a rolling application for FDA approval for Erbitux, called a Biologics License Application ("BLA").  On October 31, 2001, ImClone submitted to the FDA the final substantial portion of its BLA.

10. ImClone's October 31, 2001 submission of its BLA gave the FDA 60 days, until Monday, December 31, to decide whether to accept ImClone's BLA for filing.  By the end of December 2001, the FDA had three options.  It could (1) accept ImClone's BLA for filing; (2) accept the BLA for filing, but simultaneously issue a disciplinary review letter notifying ImClone that the BLA still had serious deficiencies that it would need to correct before the BLA could be approved; or (3) refuse to file the BLA by issuing a Refusal to File ("RTF") letter.  The issuance of an RTF letter is a disappointing development for an applicant because it means that the applicant must file a new BLA to begin the process again.

Sam Waksal Learns of the FDA Decision And Attempts to Trade ImClone Securities
11. On December 25, 2001, Bristol-Myers learned from a source at the FDA, that the FDA would issue an RTF letter to ImClone on December 28, 2001.  On the evening of Wednesday, December 26, 2001, Sam Waksal learned about the FDA's decision to issue an RTF letter on December 28, 2001.  When Sam Waksal returned to the office the following morning, December 27, among other things, he learned that the company was preparing draft press releases focusing entirely on disclosing the FDA's issuance of an RTF letter.

12. The information Sam Waksal received on December 26 and 27, 2001, as set forth in Paragraph 11, above, was material and non-public.  This information was not disclosed to the public until approximately 6:00 p.m. on Friday, December 28, 2001, when, after the close of trading, ImClone issued a press release stating, in pertinent part, that the FDA "has advised the Company that at this time it is not accepting for filing in its current form the Company's rolling . . . BLA for ERBITUX TM."

13. Beginning on the evening of Wednesday, December 26, when Sam Waksal became aware that ImClone would receive an RTF letter that Friday, Sam Waksal, in breach of a fiduciary duty to ImClone and its shareholders, attempted to dispose of 79,797 shares of ImClone stock that originated in his brokerage account at Merrill Lynch, Pierce, Fenner & Smith, Incorporated ("Merrill Lynch").  Initially, in the evening of December 26, Sam Waksal instructed his agent to transfer those shares to his daughter's account at Merrill Lynch.  The following morning, Sam Waksal instructed his agent to sell those shares.  When Sam Waksal's agent contacted Merrill Lynch to accomplish this, a representative of Merrill Lynch told him that the shares were restricted and could not be sold without ImClone's counsel's approval.  When Merrill Lynch refused to execute the trades, Sam Waksal instructed his agent to transfer the shares from Merrill Lynch to Bank of America ("B of A") and then to sell them.  After B of A informed Sam Waksal's agent that they would not sell the shares, the transfer never occurred and the shares were never sold.

Sam Waksal Causes Aliza to Sell ImClone Stock
14. In the morning of December 27, before the market opened, Sam Waksal knowingly or recklessly, for his direct or indirect benefit and in breach of a fiduciary duty to ImClone and its shareholders, had a telephone conversation with his daughter, Aliza, while in possession of material, non-public information that the FDA had decided to issue an RTF letter to ImClone on December 28.

15. At that time, Sam Waksal was Aliza's sole means of support and controlled her bank and brokerage accounts.

16. During the conversation referred to in Paragraph 14, Sam Waksal directed Aliza to sell all of her ImClone shares.  By causing Aliza to sell ImClone stock, Sam Waksal benefited because he was her entire means of financial support.

17. Immediately after speaking with Sam Waksal, Aliza placed an order at 9 a.m. to sell 39,472 shares of ImClone stock.  That order was executed on December 27 in four blocks between 9:35 a.m. and 9:48 a.m., at prices between $62.28 and $63.20 per share.

18. By selling the 39,472 shares of ImClone stock on December 27, instead of waiting until news of the RTF letter became public, Aliza avoided $630,295 in trading losses.

Sam Waksal Purchases ImClone Option Contracts
19. On December 28, 2001, while in possession of the material non-public information that ImClone would receive an RTF letter that day, Sam Waksal, in breach of a fiduciary duty to ImClone and its shareholders, purchased 200 ImClone Jan 02 50 put option contracts and 10 ImClone Jan 02 55 put option contracts.  Sam Waksal made these purchases through an account at Discount Bank and Trust AG in Switzerland.  Sam Waksal sold all 210 put option contracts on January 4, 2002 and profited in the amount of $130,130.

20. Sam Waksal failed to file a statement disclosing a change of ownership of his ImClone securities as required by Section 16(a) of the Exchange Act and Rule 16a-3.

Sam Waksal Tips Jack Waksal, Who Sells
21. On December 26, 2001, the night Sam Waksal learned of the impending RTF letter, Sam Waksal, knowingly or recklessly, for his direct or indirect benefit and in breach of a fiduciary duty to ImClone and its shareholders, communicated to Jack Waksal, in words or in substance, material, non-public information that the FDA had decided to issue an RTF letter to ImClone on or about December 28.

22. Sam Waksal, intending to bestow upon Jack Waksal a gift of illegal profits or illegal loss avoidance, communicated the information described in Paragraph 21 to Jack Waksal, knowing or having reason to know that Jack Waksal would sell ImClone stock.

23. On December 27, 2001, while aware of the information described in Paragraph 21, Jack Waksal placed orders to sell a total of 110,000 shares of ImClone stock.  Jack Waksal placed these orders with three different broker-dealers between 9:18 a.m. and 9:45 a.m.  The orders were executed between 9:45 a.m. and 10:02 a.m., at prices between $61.25 and $62.16 per share.

24. Additionally, that same morning, December 27, while aware of the information described in Paragraph 21, Jack Waksal called Prudential Securities before 9:30 a.m. and placed an order to sell 1,336 shares of ImClone stock from the account of Patti Waksal.  That order was executed at 9:30 a.m. at about $62.20 per share.  Jack Waksal had exercised control over Patti Waksal's investments in this Prudential Securities account since Jack Waksal arranged for the opening of that account in August 2000.

25. On the following morning, December 28, while aware of the information described in Paragraph 21, Jack Waksal sold another 25,000 shares of ImClone stock.  This order was placed at 9:29 a.m. and executed at 10:09 a.m. at $57.19 per share.

26. On December 27 and December 28, when Jack Waksal sold his and Patti Waksal's ImClone stock, he knew or acted in reckless disregard of the fact that (1) he possessed confidential, non-public information that ImClone would receive an RTF letter from the FDA; and (2) Sam Waksal breached a fiduciary duty he owed to ImClone and its shareholders when he gave Jack Waksal that information.

27. Jack Waksal provided false and misleading explanations for his trades, and falsely testified about the events of December 26 through 28, 2001 when questioned about them by the Commission staff.

28. By selling 135,000 shares of his ImClone stock on December 27 and December 28, instead of waiting until the news of the RTF letter became public, Jack Waksal avoided losses in an amount to be determined at trial.

29. By selling 1,336 shares of Patti Waksal's ImClone stock on December 27, Jack Waksal avoided losses for Patti Waksal in an amount to be determined at trial. . . . 
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Defendants ImClone Systems, Inc. ("ImClone"), Harlan Waksal, Ronald Martell, John Landes and the outside director defendants
 have moved to dismiss the Irvine action as to them, and defendants ImClone and Harlan Waksal have moved to dismiss the Flynn action as to them.
  For the following reasons the motion in the Irvine action is denied as to defendants ImClone and Harlan Waksal and granted as to defendants Martell, Landes, and the outside directors and the motion in the Flynn action is denied.

ImClone, a biotechnology company, developed a drug called Erbitux which, in combination with standard forms of chemotherapy, was purported to inhibit the growth of cancerous tumors, particularly colorectal tumors.  ImClone announced on February 1, 2001 that the FDA had granted "Fast Track" status to Erbitux, which essentially meant that the FDA would expedite the review of the drug.  In the following months, during the class period, ImClone advised the market that they intended to initiate the filing of a Biologics License Application ("BLA") by June 2001 and that they reasonably expected approval by the FDA in early 2002.  The Complaint alleges a number of misrepresentations and fraudulent statements, some oral by the Waksals, and others published, made to the market while it is alleged to have been known that there were a number of deficiencies with the study and that it was not reasonably foreseeable that the FDA would approve Erbitux on that time line.  As a result of these alleged misrepresentations, the Complaint further alleges that ImClone's stock was artificially inflated and that the individual defendants sold large amounts of their stock during this period.

Defendants argue that some of the statements are covered by the "safe harbor" provision of the Private Securities Litigation Reform Act ("PSLRA").  This provides that a forward-looking statement, which is identified as being such, may be protected if it is accompanied by "meaningful cautionary statements identifying important factors that could cause actual results to differ materially from those in the forward-looking statement."  15 U.S.C. § 78u-5(c).  The majority of alleged misrepresentations here are not forward-looking, and those that can be characterized as such, do not include sufficient cautionary language.  While it is argued that investors were repeatedly warned that ImClone's business was "subject to regulation primarily by the FDA," that "[n]oncompliance with applicable requirements can result in refusal to approve product licenses or other applications," that there are "risks and uncertainties associated with completing pre-clinical and clinical trials . . . [and] obtaining and maintaining regulatory approval for such compounds," and that "actual results may differ materially" from those predicted, this language is not sufficient to place these statements under the "safe harbor" provisions of the PSLRA.  See In re Amylin Pharmaceuticals, Inc. Securities Litigation, 2002 WL 31520051, at *9 (S.D.Cal.2002) (In considering similar cautionary language to that present here, the court noted that "[i]ndividuals commonly ignore such boilerplate warnings.  Even if investors read them, merely warning investors that FDA may not approve the drug does not warn investors about some of the specific shortcomings of the . . .  trials . . . .").

Having concluded that the statements are not covered by the "safe harbor" provision, the Complaint adequately alleges with sufficient particularity all the elements of a 10(b) and 10b-5 claim against defendants ImClone and Harlan Waksal, as he had personally made a number of the statements and was then Chief Operating Officer of ImClone.

Plaintiff argues that the group pleading doctrine allows liability to attach to the other individual defendants even though the Complaint does not allege any misrepresentations or fraudulent statements as having been made by them.  The group pleading doctrine is "an exception to the requirement that the fraudulent acts of each defendant be identified separately in the complaint."  This doctrine "is extremely limited in scope.  [And c]ourts in the Second Circuit and elsewhere have construed the doctrine as applying only to clearly cognizable corporate insiders with active daily roles in the relevant companies or transactions."  None of the oral statements made by either of the Waksals can be attributed to the other individual defendants under this doctrine, as the doctrine "allows plaintiffs to rely on a presumption that statements in prospectuses, registration statements, annual reports, press releases, or other group-published information, are the collective work of those individuals with direct involvement in the everyday business of the company."  But here, the Complaint makes no allegations regarding the outside directors which would support the conclusion that they were anything more than typical outside directors or that they played any daily role with regard to the statements at issue.  With regard to Landes, as General Counsel, and Martell, as Vice President of Marketing and Sales, the Complaint does not allege that either, even assuming they had any role in preparing the published statements, had any reason to know that the technical and scientific information included was anything other than true at the time they were made.  Accordingly, the motion to dismiss count one of the Irvine complaint is granted as to the outside director defendants, and Martell, and Landes.

Next I turn to whether the Complaint satisfies the scienter requirement of the PSLRA.  "In order to plead scienter, plaintiffs must state with particularity facts giving rise to a strong inference that the defendant acted with the requisite state of mind."  This standard is met by pleading facts showing either "motive and opportunity to commit fraud, or . . . that constitute strong circumstantial evidence of conscious misbehavior or recklessness."  Plaintiffs have adequately alleged facts to satisfy either prong of this test.  For these reasons, the motion to dismiss count one of the Irvine action as to defendants ImClone and Harlan Waksal is denied.

Count two of the Complaint charges the individual defendants with control person liability.  The motion to dismiss this count is denied as to Harlan Waksal, as the Complaint sufficiently alleges the required elements:  (1) that there was a primary violation; (2) control of the primary violator by the defendant; (3) and that the "controlling person was in some meaningful sense a culpable participant" in the primary violation.  Harlan Waksal was the COO of ImClone and one of the company's founders.  In addition, he personally made a number of the alleged misrepresentations, which were substantially similar to those alleged to have been made by his brother Sam Waksal.  As to Martell, Landes, and the outside directors, however, this count is dismissed as well.  "[M]uch more than a bare allegation of "control status" is required."  The Complaint here alleges that "each of the Individual Defendants, by virtue of his office and/or directorship at ImClone and his specific acts, and by virtue of his significant holdings of ImClone securities, was a controlling person of ImClone within the meaning of Section 20(a) of the Exchange Act."  It does not allege anything substantially further that would support a finding of control person liability.  This is not sufficient to maintain control person liability against the outside directors, Landes, or Martell and the second cause of action is dismissed as to them.

The Complaint in the Flynn action also charges defendants ImClone and Harlan Waksal with violations of 10(b) and 10b-5 and charges Harlan Waksal with control person liability.  The Flynn Complaint adequately alleges all elements of these claims, for many of the reasons discussed above with regard to the Irvine action, and as such, this motion is also denied.
United States v. Stewart TA \s "Stewart" 
323 F.Supp.2d 606 (S.D.N.Y. 2004) TA \s "Stewart" 
District Judge Cedarbaum.

Defendants Martha Stewart TA \s "Stewart"  and Peter Bacanovic have moved for a new trial pursuant to Fed. R. Cr. P. 33 on the ground that an expert witness for the Government has been charged with committing perjury in his testimony.  Because there is no reasonable likelihood that this perjury could have affected the jury's verdict, and because overwhelming independent evidence supports the verdict, the motions are denied.

Background
Stewart TA \s "Stewart"  and Bacanovic were indicted on criminal charges arising from Martha Stewart's December 27, 2001 sale of 3,928 shares of stock in ImClone Systems, Inc. (“ImClone”).  ImClone is a biotechnology company whose then-chief executive officer, Samuel Waksal, was a friend of Stewart's and a client of Stewart's stockbroker at Merrill Lynch, defendant Bacanovic.  On December 25, 2001, ImClone learned that the Food and Drug Administration had rejected the company's application for approval of Erbitux, a cancer-fighting drug.  On December 28, the day after Stewart sold her shares, ImClone publicly announced that the Erbitux application had been rejected.  Shortly after ImClone's announcement, the Securities and Exchange Commission (“SEC”) and the United States Attorney's Office for the Southern District of New York launched investigations into trading in ImClone stock in advance of the announcement to the public of the news about Erbitux.

Each defendant was questioned twice in the course of these investigations.  Stewart TA \s "Stewart"  was interviewed at the office of the United States Attorney on February 4, 2002 and by telephone on April 10, 2002.  Among those present during Stewart's interviews were Special Agent Catherine Farmer of the FBI and Helene Glotzer, a lawyer with the SEC's Enforcement Division.  Bacanovic was interviewed by telephone on January 7, 2002.  Present at that interview were Glotzer and another SEC attorney, Jill Slansky, as well as David Marcus, a Merrill Lynch attorney.  On February 13, 2002, Bacanovic testified under oath before the SEC.  He was questioned by three SEC attorneys:  Glotzer, Slansky, and Laurent Sacharoff.  His testimony was tape recorded.

The jury convicted Stewart TA \s "Stewart"  of making false statements to investigators during her February 4 interview, in violation of 18 U.S.C. § 1001.  The jury found Stewart guilty of making the following false statements, each of which was a specification in Count Three of the Indictment.  Stewart told the Government investigators that she spoke to Bacanovic on December 27 and instructed him to sell her ImClone shares after he informed her that ImClone was trading below $60 per share.  Stewart also stated that during the same telephone call, she and Bacanovic discussed the performance of the stock of her own company, Martha Stewart Living Omnimedia (“MSLO”), and discussed K-Mart.  She told investigators that she had decided to sell her ImClone shares at that time because she did not want to be bothered during her vacation.  Stewart stated that she did not know if there was any record of a telephone message left by Bacanovic on December 27 in her assistant's message log.  She also said that since December 28, she had only spoken with Bacanovic once regarding ImClone, and they had only discussed matters in the public arena.  Finally, Stewart told investigators that since December 28, Bacanovic had told her that Merrill Lynch had been questioned by the SEC regarding ImClone, but that he did not tell her that he had been questioned by the SEC or that he had been questioned about her account.

The jury acquitted Stewart TA \s "Stewart"  of one specification charged in Count Three:  her statement that she and Bacanovic had agreed, at a time when ImClone was trading at $74 per share, that she would sell her shares when ImClone started trading at $60 per share.

The jury found Stewart TA \s "Stewart"  guilty of making the following false statements to investigators during her April 10 interview.  Each of these statements was a specification in Count Four of the Indictment.  Stewart said that she did not recall if she and Bacanovic had spoken about Waksal on December 27 and that she did not recall being informed that any of the Waksals were selling their ImClone stock.  Stewart also reiterated that she spoke to Bacanovic on December 27, that he told her the price of ImClone shares, and that he suggested that she sell her holdings.

The jury did not find Stewart TA \s "Stewart"  guilty of one false statement specification charged in Count Four:  her statement that sometime in November or December of 2001, after she sold ImClone shares held in the Martha Stewart Defined Pension Trust, she and Bacanovic decided she would sell her remaining ImClone shares when they started trading at $60 per share.

The jury found Bacanovic guilty of making one false statement during his January 7 interview with the SEC, in violation of 18 U.S.C. § 1001.  This was a specification in Count Two of the Indictment, which charged Bacanovic with falsely stating that he had spoken to Stewart TA \s "Stewart"  on December 27, that he told Stewart during that conversation that ImClone's share price had dropped, and that Stewart had instructed him to sell her shares.

The jury found Bacanovic not guilty of the other false statement charged in Count Two:  his statement that on December 20, 2001, he had a conversation with Stewart TA \s "Stewart"  in which she decided to sell her ImClone stock at $60 per share.

The jury also convicted Bacanovic of perjury in violation of 18 U.S.C. § 1621, for one statement he made during his February 13 testimony before the SEC.  Perjury was the charge in Count Six of the Indictment.  Bacanovic stated that on the morning of December 27, he had left a message for Stewart TA \s "Stewart"  with her assistant, Ann Armstrong.  He said that the message requested that Stewart return his call, and advised her of the price at which ImClone was then trading.

The jury acquitted Bacanovic of five other perjury specifications charged in Count Six.  These specifications related to conversations Bacanovic had had with Stewart TA \s "Stewart"  subsequent to her December 27 trade, the circumstances of her decision on December 20 to sell ImClone at $60 per share, and a worksheet he had used during their December 20 conversation.

The jury acquitted Bacanovic of a charge of making and using a false document, which was charged as a violation of 18 U.S.C. § 1001 in Count Five of the Indictment.  This count was based on a worksheet that Bacanovic gave the SEC in the course of their investigation.  Bacanovic claimed that he had used the worksheet during his December 20 conversation with Stewart TA \s "Stewart" .  The worksheet listed Stewart's holdings and contained numerous handwritten notations in blue ink.  The bullet point before ImClone's entry on the worksheet was circled in blue ink, as were the bullet points preceding several other entries on the page.  Beside ImClone's name was a notation, “@60,” also in blue ink.  The “@60” notation was the basis of the charge.

The jury also convicted defendants of conspiracy and obstruction of an agency proceeding in violation of 18 U.S.C. § 1505.  With respect to the conspiracy charge, the jury found that the defendants conspired to carry out all three objects of the conspiracy:  making false statements, perjury, and obstruction of an agency proceeding.

The prosecution's key witness against both defendants was Bacanovic's former assistant, Douglas Faneuil, who testified pursuant to a cooperation agreement with the Government.  Faneuil testified that on the morning of December 27, 2001, he learned that Sam Waksal and several members of Waksal's family were attempting to sell their ImClone holdings.  Bacanovic, who was on vacation and out of the office that day, learned of the Waksals' trading activity when he telephoned Faneuil.  Faneuil testified that when he told Bacanovic that Sam Waksal and his daughters wanted to sell their ImClone stock, Bacanovic said:  “Oh, my God, get Martha on the phone.”  Faneuil dialed the telephone number of Stewart TA \s "Stewart" 's New York office and transferred Bacanovic to Stewart's assistant, Ann Armstrong.  Faneuil testified that he did not listen to their ensuing conversation.  Later that morning, Bacanovic called Faneuil again.  Bacanovic told Faneuil that Stewart would be calling and instructed Faneuil to “tell her what's going on.”  When Faneuil asked whether that meant that he should tell Stewart “about Sam,” Bacanovic replied, “Of course.  You must.  You've got to.  That's the whole point.”  Faneuil testified that when Stewart called that afternoon, she immediately said:  “Hi, this is Martha, what's going on with Sam?”  Faneuil responded:  “well, we have no news on the company, but Peter thought you might like to act on the information that Sam Waksal was trying to sell all of his shares.”  Stewart said:  “all his shares?”  When Faneuil responded that Waksal was attempting to sell all of the shares he held at Merrill Lynch, Stewart asked Faneuil the price of the stock and then instructed him to sell all of her shares.  She also asked him whether she held any additional shares of ImClone in her pension accounts, and he told her that she did not.  Faneuil offered to e-mail Stewart's assistant, Ann Armstrong, to confirm the sale, which caused Stewart to become angry and inform him that he had no right to tell her assistant about her personal transactions.  They then agreed that Faneuil would send an e-mail to Stewart's private e-mail address when her stock was sold.  He subsequently placed the order for the sale and e-mailed Stewart when it was completed.  Faneuil testified that Bacanovic called later that day, eager to know whether Martha had called and what Faneuil had told her.  Faneuil informed Bacanovic that he had told Stewart that Waksal was trying to sell all his shares, and that Stewart had sold hers.  Documents in evidence demonstrated that Stewart's ImClone stock had been sold shortly before 2 p.m. on December 27, 2001.

Faneuil also testified that within a few days after the Erbitux announcement, one of his supervisors at Merrill Lynch approached him with questions about the events on December 27.  Faneuil called Bacanovic, who was still on vacation at that time.  Bacanovic told him that Stewart TA \s "Stewart"  sold her ImClone shares pursuant to a tax-loss selling plan which Bacanovic and Stewart had developed earlier in December.  When Faneuil later learned that the sale actually disrupted Stewart's tax-loss selling because Stewart sold the shares at a significant profit, Faneuil again turned to Bacanovic, who informed him that Stewart sold her ImClone stock pursuant to an agreement they had reached that she would sell if the share price fell to $60.  Faneuil testified that this was the first time that he had heard of such a $60 agreement.

Faneuil admitted that he initially lied to investigators about his conversation with Stewart TA \s "Stewart" .  He testified that in the months following the sale, he felt increasing pressure from Bacanovic not to reveal the truth about the events of December 27.  In mid-January, Bacanovic told him:  “I've spoken to Martha.  I've met with her.  And everyone's telling the same story.  Everyone's telling the same story.  This was a $60 stop-loss order.  That was the reason for her sale.  We're all on the same page, and it's the truth.  It's the true story.  Everyone's telling the same story.”  Faneuil testified that he had similar conversations with Bacanovic at least five times before June 2002, when he decided to correct the statements he had made to investigators and cooperate with the Government.

Faneuil's direct examination lasted approximately four hours.  Defense counsel cross-examined him for more than nine hours over a period of three days, and sought to impeach his credibility through evidence of his prior experiences with Stewart TA \s "Stewart" , former drug use, and his cooperation agreement with the Government.

The Government's evidence also included the testimony of Emily Perret, Sam Waksal's assistant.  Perret testified that Stewart TA \s "Stewart"  called ImClone's New York office on December 27.  According to Perret, Stewart immediately said “get Sam, or where is Sam. This is Martha.  There is something going on with ImClone.  Do you know what it is?  I need you to go find him.”  Perret informed Stewart that she did not know Waksal's whereabouts and had no information about ImClone.  Perret recorded the following message in her telephone log:  “1:43 Martha Stewart, something is going on with ImClone and she wants to know what She is on her way to Mexico and is staying at Los Ventanos [sic].”  Telephone records admitted at trial showed that Stewart placed this call after speaking with Faneuil.

Stewart TA \s "Stewart" 's assistant, Ann Armstrong, also testified during the Government's case.  Armstrong testified that Bacanovic called on the morning of December 27 and asked to speak to Stewart.  Armstrong informed him that Stewart was on an airplane en route to Mexico, and typed the following message into her computer message log:  “Peter Bacanovic thinks ImClone is going to start trading downward.”  Armstrong testified that Bacanovic did not say what the price of ImClone was.  When Stewart called later that day, Armstrong relayed the message to her, and then transferred her call to Peter Bacanovic's office.

Telephone records corroborated the testimony of Faneuil and Armstrong with respect to the timing and sequence of the telephone conversations which occurred on December 27.

Armstrong also testified that on January 31, 2002, Stewart TA \s "Stewart"  spoke with her attorney on the telephone, then approached Armstrong and asked to see the message log for December 26 through January 7.  After Armstrong opened the document on her computer screen, Stewart seated herself at Armstrong's desk and began scrolling through the messages.  When she came to the messages listed for December 27, Stewart deleted the message from Bacanovic, changing it to:  “Peter Bacanovic re imclone.”  Armstrong testified that Stewart then stood up and told Armstrong to “put it back the way it was.”  This occurred five days before Stewart's interview at the United States Attorney's Office.  The Government introduced into evidence the original message log as well as a copy of the altered version which Armstrong had kept.

The Government also presented the testimony of Mariana Pasternak, Stewart TA \s "Stewart" 's best friend.  Pasternak traveled with Stewart to Mexico on December 27, 2001, and testified about a conversation she had with Stewart in Mexico.  The two were talking about mutual friends, and the conversation turned to Sam Waksal.  Pasternak testified that Stewart said Waksal “was selling or trying to sell his stock, that his daughter was selling or trying to sell her stock, and Merrill Lynch didn't sell.”  Stewart also stated:  “His stock is going down, or went down, and I sold mine.”  Pasternak also testified that at some point while she and Stewart were still in Mexico, Stewart said:  “Isn't it nice to have brokers who tell you those things.”  On cross-examination, Pasternak stated that she could not recall whether Stewart said this or whether Pasternak herself had merely thought it.  On redirect examination, Pasternak testified that it was her best belief that Stewart had made the statement.  Pasternak's testimony was admitted only against Stewart.

The Government also presented the testimony of Lawrence F. Stewart TA \s "Stewart"  (hereinafter “Lawrence”), Director of the Forensic Services Division of the United States Secret Service.  Lawrence's specialty is ink analysis--he testified that he has been designated the “National Expert for Ink Analysis.”  At trial, Lawrence introduced the jury to the forensic tests which were performed on the worksheet to determine whether there was any variation in the pens used to make the handwritten notations.  His laboratory tested the document twice:  in July and August 2002 and January 2004.  Lawrence stated that the tests revealed that all but one of the tested notations on the document-including the circle around the ImClone bullet point-were made with an inexpensive type of Paper Mate pen.  The exception was the “@60” notation, which was made with a pen Lawrence could not identify.  Lawrence testified that while there are scientific tests which can measure the age of ink on a document, they could not be used on the “@60” notation because they require multiple samples of the same ink placed on a document over a span of time.  The Government argued, on the basis of the use of different pens, that Bacanovic did not make the “@60” notation at the same time that he made the other notation on the same line.

Lawrence was extensively cross-examined regarding the wording of his laboratory's reports on the worksheet and regarding a mark that his laboratory did not fully test:  a small dash beside an entry for “Apple Computer Inc.”  Lawrence testified that he had not tested this mark because the process of testing necessarily destroys the sample, and he was concerned that by testing the dash he would not leave enough of the sample for the defense to analyze.  However, Lawrence did conclude that the dash was not made with a Paper Mate pen, and that it was possible that it was made by the same pen that made the “@60” notation.

Throughout his testimony, Lawrence indicated that he had performed much of the work involved in testing the ink on the worksheet.  Lawrence also testified that although another ink examiner, Susan Fortunato, had written the laboratory report on the July 2002 tests, he had participated in those tests, reviewed her work and assisted in the creation of the exhibits prepared for the trial.  He also stated that he had participated in the January 2004 testing.

In his defense case, Bacanovic presented the expert testimony of another ink examiner, Dr. Albert Lyter.  Lyter used one of the same forensic tests the Secret Service laboratory had used to analyze the worksheet, and agreed with Lawrence's conclusion that the ink used to create the “@60” notation was different from the ink used to create all of the other notations tested by the Government, including the circle around the bullet point preceding the ImClone entry.  Lyter did not dispute Lawrence's statement that the comparative age of the entries could not be scientifically determined.  Lyter's analysis for the worksheet varied from Lawrence's in only two respects.  First, Lyter analyzed the dash beside the Apple Computer entry, and concluded that it was made with the same pen that had made the “@60” entry.  Second, Lyter testified that densitometry, a method of statistical analysis based on measurements of ink density, demonstrated that Bacanovic used at least two different Paper Mate pens to make all of the remaining marks on the page.  That is, while the pens used to make those notations contained ink of the same recipe, minor variations in the composition of the inks revealed that they were from different batches, and therefore must have been contained in different pens.  This testimony was offered to support the defense's contention that Bacanovic used multiple pens during his conversation with Stewart TA \s "Stewart" .

Lawrence returned to the stand during the Government's rebuttal case to explain that densitometry lacks scientific validity.  During cross-examination, he was asked whether he was familiar with a proposal for a forensic science textbook by several of his colleagues at the Forensic Services Division, which includes a chapter about the use of densitometry to detect batch variations in inks of the same recipe.  Lawrence stated that he had seen the textbook proposal.

Bacanovic's lawyer spent the majority of his time during summation attacking Faneuil's credibility and pointing out inconsistencies in his testimony.  With respect to the worksheet, Bacanovic's lawyer stated, among other things:  “We had a lot of expert testimony about this document.  But our expert and their expert really agreed on almost everything about the main important points.”  Stewart TA \s "Stewart" 's lawyer conceded during his closing argument that Faneuil's testimony concerning what he told Stewart on December 27 was accurate:  “Nobody is disputing whether or not Ms. Stewart was told that the Waksals were selling on December 27th.  What we are disputing is that it made a difference to her.”

After a five-week trial, the jury returned the verdict described above.  Two conclusions relevant to the current motions can be drawn from the jury's verdict:  first, that the jury found that the Government had not proved beyond a reasonable doubt that defendants had fabricated the $60 agreement; and second, that the jury found beyond a reasonable doubt that Stewart TA \s "Stewart"  and Bacanovic agreed to lie and did lie to Government investigators to conceal the fact that when Stewart sold her ImClone stock on December 27, 2001, she had been tipped by Bacanovic's assistant that the CEO of ImClone was trying to sell his ImClone shares held at Merrill Lynch. . . .

B. The Effect of Lawrence Stewart TA \s "Stewart" 's Perjury on the Jury's Judgment
Defendants have failed to demonstrate that the prosecution knew or should have known of Lawrence's perjury.  However, even under the stricter prejudice standard applicable when the Government is aware of a witness's perjury, defendants' motions fail.  There is no reasonable likelihood that knowledge by the jury that Lawrence lied about his participation in the ink tests and whether he was aware of a book proposal could have affected the verdict.

1. The Jury Did Not Rely on Lawrence Stewart TA \s "Stewart" 's Testimony To Convict Defendants
The verdict, the nature of Lawrence's perjury, and the corroboration that Lawrence's substantive testimony received from the defense's expert demonstrate that Lawrence's misrepresentations could have had no effect on defendants' convictions.

First, the jury found that the Government did not satisfy its burden of proof on the charges to which Lawrence's testimony was relevant.  Defendants do not dispute that Bacanovic was acquitted of the charge of making and using a false document, and that none of the false statement and perjury specifications concerning the existence of the $60 agreement were found by the jury to have been proved beyond a reasonable doubt.  Instead, the jury found that Stewart TA \s "Stewart"  lied when she told investigators that she spoke to Bacanovic on December 27 and instructed him to sell her shares after he informed her that ImClone was trading below $60 per share, that she could not remember whether she had been told about Waksal's attempted sale, that she sold her stock because she did not want to be bothered during her vacation, that she discussed MSLO and K-Mart with Bacanovic on December 27, and that she did not discuss the ImClone investigations with Bacanovic.  The jury found that Bacanovic lied when he said he spoke to Stewart on December 27 and when he said that the message he left with Armstrong only quoted the market price of ImClone shares.  In other words, the jury convicted defendants of lies that had nothing to do with the $60 agreement.  The outcome would have been no different had Lawrence's entire testimony been rejected by the jury, or had Lawrence not testified at all. . . .
Defendants argue that acquittal on some charges does not establish that the jury completely disregarded Lawrence's testimony.  They contend that the $60 agreement constituted Stewart TA \s "Stewart"  and Bacanovic's core defense and that the “@60” notation was evidence which supported that defense; thus, to the extent that awareness of Lawrence's perjury could have caused the jury to discredit his testimony and have greater confidence in the existence of the agreement and the validity of the notation, the jury would have been more willing to believe defendants' version of the events.

This argument is wholly speculative and logically flawed.  The existence of the $60 agreement would not have exonerated defendants.  It would not have been inconsistent for the jury to find that defendants did make the $60 agreement, but that the agreement was not the reason for the sale.  Defendants do not persuasively explain how knowledge of Lawrence's lies could have made the jury more likely to believe that the agreement was the reason for the sale.

Second, Lawrence's false statements were entirely collateral to the substance of his testimony and to defendants' culpability for the crimes charged. . . . 

Defendants attempt to characterize Lawrence as central to the prosecution's case and his misrepresentations as critical to the Government's “core theory” that the $60 agreement was a fabrication.  As an initial matter, defendants overstate the importance of the $60 agreement to this prosecution.  That a $60 agreement was the reason for Stewart TA \s "Stewart" 's sale was only one of many lies defendants were charged with telling investigators to conceal that Stewart sold her stock because of Bacanovic's tip.  The evidence against defendants, defendants' own closing arguments, and the jury's verdict reveal that before Lawrence's perjury was disclosed, no one considered him the “centerpiece” of the Government's case.  Moreover, the appropriate analysis is not the importance of the witness to the prosecution's theory of the case, but “the materiality of the perjury to the jury's verdict.”  Lawrence's testimony concerning who performed the forensic tests and his knowledge of a textbook proposal circulated by his colleagues have nothing to do with the validity of the ink tests his laboratory performed or the crimes of which defendants were convicted.  While it is true that new impeachment evidence may satisfy the reasonable likelihood standard, as when “a conviction depends on the testimony of . . . a witness whose credibility was not attacked on cross-examination,” this is not such a case.  Bacanovic's lawyer sought to impeach Lawrence's credibility and the quality of the Government's scientific analysis, by, among other things, questioning Lawrence repeatedly concerning the Government's decision not to test the dash beside the Apple Computer entry.

Third, in the words of Bacanovic's lawyer, the prosecution and defense experts “really agreed on almost everything about the main important points.”  Lyter agreed that the “@60” notation was made with ink which was different from the rest of the ink the Government had tested and that it was not possible to tell whether the “@60” notation was made at the same time as the other notations.  Accordingly, even putting aside indications that the jury did not give credence to Lawrence's testimony, it is clear that the impeachment value of Lawrence's perjury would be severely limited since the most critical aspects of his scientific analysis were corroborated by the defense.

2. Evidence Unrelated to Lawrence Stewart TA \s "Stewart" 's Testimony Supports Defendants' Convictions
In addition to the substantial basis for concluding that the jury's decision could not have been affected by the revelation of Lawrence's misrepresentations, ample evidence unrelated to the $60 agreement or to Lawrence's testimony supports defendants' convictions.  Faneuil's testimony supports the jury's determination that defendants lied when they claimed that Stewart TA \s "Stewart"  spoke to Bacanovic on December 27 and sold her ImClone stock after he informed her that it was trading below $60 per share.  Telephone records support Faneuil's version of events.

Armstrong's testimony concerning the wording of Bacanovic's December 27 message supports the jury's finding that Bacanovic lied about the substance of the message.  Armstrong's testimony concerning Stewart TA \s "Stewart" 's attempt to alter her telephone message log on January 31 gave powerful support to the jury's finding that Stewart lied five days later when she said she was not sure whether there was a December 27 message from Bacanovic in Armstrong's log.  Armstrong's testimony was corroborated by the telephone log as well as by her record of Stewart's attempt to alter it.

The testimony of Faneuil, Perret, and Pasternak support the jury's determinations that Stewart TA \s "Stewart"  lied when she told investigators that she did not recall being informed of Waksal's trading on December 27, that she sold her stock because she did not want to be bothered over her vacation, and that she and Bacanovic discussed MSLO and K-Mart during their conversation.  Faneuil testified that he informed Stewart of Waksal's trade and that they did not talk about other stocks.  Perret testified that Stewart called that afternoon looking for Waksal and asking questions about ImClone, which supports an inference that she was given information about Waksal and ImClone, not merely a market price.  And Pasternak testified that only a few days after December 27, Stewart informed her that Waksal had sold his ImClone stock and that Stewart had sold hers.

Finally, Faneuil's testimony supports the jury's determination that Stewart TA \s "Stewart"  lied when she claimed not to have spoken with Bacanovic about the Government investigation into ImClone trading or Stewart's ImClone trade.  Faneuil stated that Bacanovic repeatedly told him in January 2002 and afterward that Bacanovic had spoken to Stewart and that everyone was “on the same page.”

The ample evidence of defendants' false statements and Bacanovic's perjury also supports defendants' convictions for conspiracy and obstruction of an agency proceeding.  It is clear from the trial record that the worksheet and evidence concerning the $60 agreement were only part of the substantial evidence that defendants conspired, obstructed an SEC investigation, and lied in order to conceal what Stewart TA \s "Stewart"  learned right before her sale of ImClone stock. . . .
Conclusion
For the foregoing reasons, defendants' motions for a new trial are denied.  Defendants have not demonstrated how additional discovery or a hearing would assist in the determination of these motions.  Accordingly, their requests for additional discovery and an evidentiary hearing are also denied.

*
*
*

In an ironic postscript to the entire affair, the FDA ultimately did approve the Erbitux BLA.

FDA, FDA Approves Erbitux for Colorectal Cancer (February 12, 2004)
http://www.fda.gov/bbs/topics/NEWS/2004/NEW01024.html  TA \l "FDA, FDA Approves Erbitux for Colorectal Cancer, http://www.fda.gov/bbs/topics/NEWS/2004/NEW01024.html (February 12, 2004)" \s "http://www.fda.gov/bbs/topics/NEWS/2004/NEW01024.html (February 12, 2004)" \c 3 
FDA today approved Erbitux (cetuximab) to treat patients with advanced colorectal cancer that has spread to other parts of the body.  Erbitux is the first monoclonal antibody approved to treat this type of cancer and is indicated as a combination treatment to be given intravenously with irinotecan, another drug approved to fight colorectal cancer, or alone if patients cannot tolerate irinotecan. 

Erbitux was approved under FDA's accelerated approval program, which allows FDA to approve products for cancer and other serious or life-threatening diseases based on early evidence of a product's effectiveness.  Although treatment with Erbitux has not been shown to extend patients' lives, it was shown to shrink tumors in some patients and delay tumor growth, especially when used as a combination treatment.

Erbitux is a genetically engineered version of a mouse antibody that contains both human and mouse components.  (Antibodies in the body are substances produced by the immune system to fight foreign substances.)  It can be produced in large quantities in the laboratory.  This new monoclonal antibody is believed to work by targeting a natural protein called "epidermal growth factor receptor" (EGFR) on the surface of cancer cells, interfering with their growth. 

For patients with tumors that express EGFR and who no longer responded to treatment with irinotecan alone or in combination with other chemotherapy drugs, the combination treatment of Erbitux and irinotecan shrank tumors in 22.9% of patients and delayed tumor growth by approximately 4.1 months.  For patients who received Erbitux alone, the tumor response rate was 10.8% and tumor growth was delayed by 1.5 months.

Colorectal cancer -- cancer of the colon or rectum -- is the third most common cancer affecting men and women in the U.S. and, according to the Centers for Disease Control and Prevention (CDC), and is the second leading cause of cancer-related death. Colorectal cancer is also one of the most commonly diagnosed cancers in the U.S.; approximately 147,500 new cases were diagnosed in 2003. 

"In their review activities, FDA staff work hard to ensure doctors and patients can have confidence in the safety and effectiveness of new therapies such as Erbitux," said Mark B. McClellan, M.D., Ph.D.  "FDA believes it is crucial for cancer patients to have many proven treatment options in their battle against this disease." 

The efficacy and safety of Erbitux alone or in combination with irinotecan were studied in a randomized, controlled trial with 329 patients and also in combination with irinotecan in 138 patients in which all patients received both drugs.  Erbitux was further evaluated as a single agent in a third clinical trial with 57 patients.  Safety data from an additional 111 patients treated only with Erbitux was also evaluated.  All of the trials included patients with EGFR-expressing metastatic colorectal cancer, whose disease had progressed after receiving irinotecan.

The manufacturer of Erbitux, ImClone Systems Incorporated, Branchburg, N.J., submitted their original request for approval in several sections between June 28 and October 31, 2001.  Subsequent to ImClone's original submissions, FDA determined that their application could not be reviewed because approximately half of the patients (94) studied had not failed the approved treatments for colon cancer; and important information about the safety and effectiveness of Erbitux in a portion of the remaining patients (102) was missing.  In their new request for approval on August 14, 2003, ImClone submitted the results of a large, well-run trial that included 329 patients as well as the results of the earlier two studies.  For the studies submitted in their original 2001 request for approval, ImClone successfully collected substantial amounts of missing information from hospital records and other sources.

Two studies involving approximately 2000 patients are currently underway to assess the clinical benefits of Erbitux.  These studies are specifically examining the ability of Erbitux to stop the progression of colorectal cancer and to extend the amount of time patients survive with the disease.

Erbitux can cause serious side-effects, usually during the administration of the first treatment, which may include difficulty breathing and low blood pressure.  Infrequent interstitial lung disease (ILD) has been reported; however, it is difficult to determine if Erbitux caused ILD. ILD occurs when the lung becomes stiff due to scarring of the tissue between the air sacs of the lungs. 

Other more common side-effects of Erbitux treatment include acne-like rash, dry skin, tiredness or weakness, fever, constipation, and abdominal pain.

Erbitux will be distributed and marketed by Bristol-Myers Squibb Company, Princeton, N.J.

FDA also today approved a test kit, manufactured by DakoCytomation California, Inc., that is used by doctors to analyze a colon tissue sample.  The kit detects a protein in the body (HER-1) that stimulates cancerous tissue cell growth.  Presence of this protein indicates that a patient is eligible for colon cancer treatment with Erbitux.

*
*
*

In part because of the perceived increase in insider trading and/or market manipulation by biotech companies and their insiders regarding material non-public information arising from FDA approval processes, the SEC and FDA agreed in 2004 to cooperate and share information to better police such improper activities.
SEC, SEC and FDA Take Steps to Enhance Inter-Agency Cooperation TA \l "SEC, SEC and FDA Take Steps to Enhance Inter-Agency Cooperation, February 2, 2004" \s "SEC, SEC and FDA Take Steps to Enhance Inter-Agency Cooperation" \c 3 
February 5, 2004

Washington, D.C., Feb. 5, 2004—The Securities and Exchange Commission announced today that members of its senior staff and senior personnel of the Food and Drug Administration (FDA) are continuing and enhancing their cooperative efforts in support of the Commission's activities.  An exchange of letters memorializes the initiatives to be taken by the FDA to support the Commission in carrying out its mission to protect investors and maintain the integrity of the nation's securities markets. 

The FDA generally assists the Commission by: (1) providing technical assistance, when appropriate, to the Division of Corporation Finance in its review of Commission filings, and (2) providing documents and information to the Division of Enforcement. These forms of assistance to the staff will continue, but with certain enhancements.

Among the initiatives described in the letters exchanged by the SEC and FDA staff are:

· A centralized procedure adopted by the FDA for referring to the SEC staff possible instances of securities laws violations by public companies regulated by the FDA.
· Identification of contacts in each of the FDA's main organizational components (known as Centers) to serve as points of contact for the SEC and its staff to use in requesting information from FDA.  These individuals would be responsible for assuring that such requests are handled promptly and thoroughly.
· The continued sharing of non-public information by the FDA with the SEC, consistent with FDA’s current practice, and a commitment to endeavor to take steps to further expedite this process.
Stephen M. Cutler, Director of the Commission’s Division of Enforcement, and a signatory of the SEC’s letter, said, “The Commission staff appreciates FDA’s strong interest in coordinating our agencies’ activities in a cooperative manner.  When companies misrepresent the status of the FDA’s review of their products, investors can be harmed.  We are eager to continue working with the FDA to aggressively address such situations and to enhance our already-productive relationship.”
Notes & Questions

1.
In an interesting additional lawsuit against Sam Waksal, Samuelson Trading Corp sued him for the “improper purchase of ImClone put options” from that company.  See Samuelson Trading Corp. v. Waksal, 2004 WL 813534 (N.D. Ill.).
2.
After reviewing the materials in this Chapter, you will notice that the commercialization of biotechnological and genomic technologies involve issues cutting across a perhaps surprisingly wide swath of legal areas, including IP, corporate law, securities law, health law, and administrative agency law.  Traditionally, lawyers have specialized in areas defined by categories of law, such as IP law.  But increasingly, lawyers are carving out industry-focused niches, because clients in a particular industry want to have at least one lawyer representing them who can act as “quarterback” and see the whole picture.  Thus, many “biotech lawyers” must be able to have expertise across an unconventional mix of traditional legal disciplines.  This kind of cross-discipline competency can also help lawyers guide their clients away from some of the perhaps unexpected legal risks posed by industries such as biotech, as exemplified by the ImClone saga.  Do you think it is possible to achieve this kind of cross-disciplinary competence, or will the lawyer who seeks to do this forever be a “jack of all trades, master of none”?















� Plasmids are hereditary units physically separate from the chromosomes of the cell.  In prior research, Chakrabarty� TA \s "Chakrabarty" � and an associate discovered that plasmids control the oil degradation abilities of certain bacteria.  In particular, the two researchers discovered plasmids capable of degrading camphor and octane, two components of crude oil.  In the work represented by the patent application at issue here, Chakrabarty discovered a process by which four different plasmids, capable of degrading four different oil components, could be transferred to and maintained stably in a single Pseudomonas bacterium, which itself has no capacity for degrading oil.


� At present, biological control of oil spills requires the use of a mixture of naturally occurring bacteria, each capable of degrading one component of the oil complex.  In this way, oil is decomposed into simpler substances which can serve as food for aquatic life.  However, for various reasons, only a portion of any such mixed culture survives to attack the oil spill.  By breaking down multiple components of oil, Chakrabarty� TA \s "Chakrabarty" �'s micro-organism promises more efficient and rapid oil-spill control.


� The Board concluded that the new bacteria were not "products of nature," because Pseudomonas bacteria containing two or more different energy-generating plasmids are not naturally occurring.


� The Plant Patent Act of 1930, 35 U.S.C. § 161, provides in relevant part:


 


Whoever invents or discovers and asexually reproduces any distinct and new variety of plant, including cultivated sports, mutants, hybrids, and newly found seedlings, other than a tuber propagated plant or a plant found in an uncultivated state, may obtain a patent therefor. . . .





The Plant Variety Protection Act of 1970, provides in relevant part: 





The breeder of any novel variety of sexually reproduced plant (other than fungi, bacteria, or first generation hybrids) who has so reproduced the variety, or his successor in interest, shall be entitled to plant variety protection therefor. . . .


� In 1873, the Patent Office granted Louis Pasteur a patent on "yeast, free from organic germs of disease, as an article of manufacture."  And in 1967 and 1968, immediately prior to the passage of the Plant Variety Protection Act, that Office granted two patents which, as the petitioner concedes, state claims for living micro-organisms.


� Even an abbreviated list of patented inventions underscores the point: telegraph (Morse, No. 1,647); telephone (Bell, No. 174,465); electric lamp (Edison, No. 223,898); airplane (the Wrights, No. 821,393); transistor (Bardeen & Brattain, No. 2,524,035); neutronic reactor (Fermi & Szilard, No. 2,708,656); laser (Schawlow & Townes, No. 2,929,922).


� But even if I agreed with the Court that the 1930 and 1970 Acts were not dispositive, I would dissent.  This case presents even more cogent reasons than [other cases] not to extend the patent monopoly in the face of uncertainty.  At the very least, these Acts are signs of legislative attention to the problems of patenting living organisms, but they give no affirmative indication of congressional intent that bacteria be patentable.  The caveat of [Flook], an admonition to "proceed cautiously when we are asked to extend patent rights into areas wholly unforeseen by Congress," therefore becomes pertinent.  I should think the necessity for caution is that much greater when we are asked to extend patent rights into areas Congress has foreseen and considered but has not resolved.


� If the 1930 Act's only purpose were to solve the technical problem of description referred to by the Court most of the Act, and in particular its limitation to asexually reproduced plants, would have been totally unnecessary.


� The real party in interest is Monsanto Technology LLC, which is owned by the Monsanto Company.


� We have discussed the basic principles of molecular genetics more extensively in prior cases. See, e.g., In re Deuel� TA \s "In re Deuel" �, 51 F.3d 1552, 1554-56 (Fed. Cir. 1995); Amgen, Inc. v. Chugai Pharm. Co., Ltd., 927 F.2d 1200, 1207-08 (Fed. Cir. 1991); In re O’Farrell, 853 F.2d 894, 895-99 (Fed. Cir. 1988).


� Amici in support of the government include Affymetrix, Inc., American College of Medical Genetics, Association of American Medical Colleges, Baxter Healthcare Corporation, Dow AgroSciences LLC, Eli Lilly and Company, Genentech, Inc., National Academy of Sciences, and the University of North Carolina School of Law.


� ESTs have already been used to advance cancer research well beyond what is achievable using microscopes alone.  See Andy J. Minn, Genes That Mediate Breast Cancer Metastisis To Lung, Nature, July 28, 2005 at 518-24 (discussing research to identify genes that mark and mediate breast cancer metastisis to the lung).


� Chiron also relies upon independent claims 1 and 9.


 


Claim 1 recites:


A monoclonal antibody that binds to a human breast cancer antigen that is also bound by monoclonal antibody 454C11 which is produced by the hybridoma deposited with the American Type Culture Collection having Accession No. HB 8484.





Claim 9 recites:





A monoclonal antibody that binds to a human breast cancer antigen that is also bound by monoclonal antibody 520C9 which is produced by the hybridoma deposited with the American Type Culture Collection having Accession No. HB 8696.


� The HER2 antigen is now known to have a molecular weight of 185 kilodaltons.


� The additional disclosure of the 1985 and 1986 applications, which stated that "monoclonal antibody" "is not intended to be limited as regards the source of the antibody or the manner in which it is made," may have had some broadening effect on the ordinary meaning of the term.  This court, however, need not decide that issue.  In any event, the 1984 application did not exercise the lexicographer's option of expressly defining the disputed term.


� Deuel determined that the N-terminal sequence of bovine uterus HBGF is Gly-Lys-Lys-Glu-Lys-Pro-Glu-Lys-Lys-Val-Lys-Lys-Ser-Asp-Cys-Gly-Glu-Trp-Gln-Trp-Ser-Val-Cys-Val-Pro.


� European Patent Application No. 0326075, naming Peter Bohlen as inventor, published August 2, 1989.


� Maniatis et al., Molecular Cloning:  A Laboratory Manual, "Screening Bacteriophage [lambda] Libraries for Specific DNA Sequences by Recombination in Escherichia coli," Cold Spring Harbor Laboratory, New York, 1982, pp. 353-361.


� Bohlen's disclosed N-terminal sequence for human and bovine HBBMs is Gly-Lys-Lys-Glu-Lys-Pro-Glu-Lys-Lys-Val-Lys-Lys-Ser-Asp-Cys-Gly-Glu-Trp-Gln.  This sequence matches the first 19 amino acids of Deuel's disclosed N-terminal sequence.


� The examiner and the Board apparently used the term "gene" to refer both to natural (chromosomal) DNA and synthetic cDNA.  We will use the several terms as appropriate.


� Deuel is supported in its appeal by an amicus curiae brief submitted by the Biotechnology Industry Organization and the Bay Area Science Center.  Amici urge that, contrary to controlling precedent, the PTO has unlawfully adopted a per se rule that a gene is prima facie obvious when at least part of the amino acid sequence of the protein encoded by the gene is known in the prior art.


� We do not address the issue whether the breadth of the claim may implicate other validity issues, such as enablement.  Only written description is before us.


� Enzo's claim 1 is actually not an original claim.  It was amended to include language appearing in the original specification and it thus appears in ipsis verbis in the specification.


� An appendix at the close of this opinion will briefly explicate all written description cases from its creation in 1967 in the Court of Customs and Patent Appeals to the present.  This appendix shows that only two cases, this ENZO case and the 1997 LILLY case have purported to apply the doctrine outside its purpose and function.


� This court rejected the "straightforward reading" of the statute in Vas-Cath because the written description (WD) doctrine was a priority control, not the general disclosure doctrine of enablement.  Within the proper purpose of WD, Vas-Cath makes sense.  When applied outside the priority context as a general disclosure doctrine, however, WD cannot depart from the enablement test without replacing it.  Thus, the United States advocates application of the statutory standard of enablement.


� In Festo, the Supreme Court mentions a description requirement separate from enablement.  Festo Corp. v. Shoketsu Kogyo Kabushiki Co., 535 U.S. 722 (2002).  This listing of doctrines, however, did not endorse any departure from this court's case law for more than thirty years.


� As a matter of integrity to the statute, the Ruschig distinction has a major problem, namely the language of § 132� TA \s "§ 132" � embraces both new matter rejections of amended claims and new matter objections to amended specifications.  Both claims and the rest of the specification are part of the patent "disclosure" within the terms of § 132.  Moreover implicit in the judicial creation of a new WD requirement is the incorrect assumption that the Patent Act had no remedy for new matter in claims before 1967.  In fact, § 132 embraces both new matter rejections and objections.


� Again, the appendix at the close of this opinion shows that the Federal Circuit uniformly applies WD to police priority.  Only the LILLY and this ENZO opinion purport to apply it as a general disclosure requirement in place of enablement.


� U.S. Pat. No. 4,652,525, the patent at issue in Lilly, was filed in 1983, but claimed priority to a parent filed in 1977.  In 1977, biotechnology was still in its infancy.  In fact, the Maxam and Gilbert method of sequencing DNA was just published in 1977.  Cloning in that era was, at a minimum, unpredictable and would have required vast amounts of experimentation to accomplish.  Therefore, the patent's prophetic disclosure of human insulin cDNA hardly enabled its production as claimed. Instead of pursuing this obvious avenue of rejection, the Federal Circuit reached out beyond the statute and the case law to create a new general disclosure test.


� "Conflicts in Federal Circuit Patent Law Decisions," The Federal Circuit Bar Journal, Vol. 11, no. 3, p. 723, chronicles this circuit's primary conflicts.  Listed first as the leading conflict is "I. The Written Description Requirement of § 112� TA \s "§ 112" �, First Paragraph."  The article notes:  "[T]he Federal Circuit has not provided clear and consistent rules for determining precisely what type of disclosure is sufficient to comply with the § 112 written description requirement."  The article then notes three separate tests for measuring compliance with § 112, ¶ 1.  For instance, "[t]he strictest approach requires the written description to delineate all of the claimed elements."


� Sugano's method involved the preparation of two populations of radioactivity-labelled cDNA probes prepared from the mRNA of fibroblast cells.  One population of probes was prepared from the mRNA of induced fibroblast cells and the other population from the mRNA of non-induced cells.  These probes were then exposed to a cDNA library prepared from induced cells, and the clones that only hybridized with the first probe were selected.  The selected clones were then used as probes to select the full-length DNA sequence encoding β-IF, which was then sequenced.


� Revel's method involved preparing a cDNA library of clones from the mRNA of cells induced to produce β-IF, screening each clone for hybridization to mRNA from induced cells, eluting the hybridized mRNA, and assaying the eluted mRNAs for β-IF activity.


� Fiers presented his protocols and progress to date toward isolating DNA coding for β-IF at a September 21, 1979 meeting in Paris at which Sharp and Gilbert were present.  Sharp and Gilbert returned to the United States on September 23 and 24, respectively.  Fiers made a second presentation in Martinique on January 12, 1980.  Gilbert and Sharp were both present and returned to the United States on January 15 and 17, respectively.  On March 25, 1980, Fiers disclosed by telephone to his patent attorney that he had determined the entire nucleotide sequence of a DNA coding for β-IF.  Fiers presented that nucleotide sequence along with a protocol for preparing the complete DNA in Switzerland on March 28, 1980.  Fiers and his attorney worked from March 31 until April 2 in Ghent drafting the final portion and claims of the British application that Fiers filed on April 3, 1980.


� Fiers' proposed protocol involved preparing a cDNA library from the mRNA of cells induced to produce β-IF mRNA, and screening the cDNA library for a cDNA that, when introduced into a cell, would cause it to display β-IF activity.


� We refer to the patent application leading to the '688 patent as the '688 patent application in order to avoid using a separate application number and for ease of expression.


� One other means for a putative inventor to assert her inventorship right is for her to file her own patent application and seek to have the PTO declare an interference in order to establish inventorship.  However, such a procedure is not at issue here.


� Chou alleges unjust enrichment with regard to both the U.S. patents and the foreign applications.  Our resolution of the inventorship of foreign applications in addressing her breach of fiduciary duty claim applies equally to her claim for unjust enrichment.


� Chou alleges breach of express contract with regard to both the U.S. patents and the foreign applications.  Our resolution of the inventorship of foreign applications in addressing her breach of fiduciary duty claim applies equally to her claim for breach of express contract.


� University counsel, however, maintained that such a contract claim would have required resolution of the inventorship issue, which it argued was not available to Chou under § 256� TA \s "§ 256" � for lack of standing.


� While the University's policy appears to be contained in a report of a committee of ARCH, the University's licensing arm, and it speaks of a "practice" that inventors "should continue  . . . to receive" compensation, the University does not question the existence or enforceability of such a policy.  Thus, her claim is sufficient to meet the minimal requirements to state a claim under Fed. R. Civ. P. 8(a).


� Although Chou stipulated that the reasoning of the district court's order dismissing all of the claims against Roizman also applied to the University and ARCH, that stipulation does not preclude reinstatement of her breach of express contract claim against the University even though we have determined that she did not adequately state such a claim against Roizman.  Her contract claim depends on her status as an inventor, a determination that was precluded under the district court's reasoning but that we have decided she is entitled to under § 256� TA \s "§ 256" �.


� Chou alleges breach of implied contract with regard to both the U.S. patents and the foreign applications.  Our resolution of the inventorship of foreign applications in addressing her breach of fiduciary duty claim applies equally to her claim for breach of implied contract.


� See, e.g., Organisation For Economic Co-Operation & Development, Reviews Of National Science Policy: United States (1968) (showing an annual growth rate for federal government spending on R&D of 24.9% between 1940 and 1965, culminating in the federal government’s financing of 64% of all U.S. R&D at the end of that period).


� The Kennedy order is actually set out in two parts. The first part, the Memorandum for the Heads of Executive Departments and Agencies, 3 C.F.R. 861 (1959-1963), sets out the policy and objectives and directs the agencies to follow the rules and guidelines, set out in the second part, which contains the actual “Statement of Government Patent Policy,” 3 C.F.R. 862 (1959-1963).


� See 35 U.S.C. §§ 200� TA \s "§ 200" �-211. The history of U.S. government patent policy is an extensive and fascinating topic, but outside the scope of this Symposium article.  The cursory version presented here is based on another manuscript I am currently drafting.  See Sean M. O’Connor, The Evolution of Government Research Patent Policy: Putting Bayh-Dole Into the Proper Context (working paper on file with author).  A


somewhat different version can be found in Rebecca S. Eisenberg, Public Research and Private Development: Patents and Technology Transfer in Government- Sponsored Research, 82 VA. L. REV. 1663 (1996).


� Compare the “Policy and objective” section of Bayh-Dole, 35 U.S.C. § 200� TA \s "§ 200" � (2000), to the policy objective set out in the Memorandum for the Heads of Executive Departments and Agencies part of the Kennedy Patent Policy, supra note 67.


� Compare 35 U.S.C. § 203 (1988) with 28 Fed. Reg. 10,943 (1963).


� See 3 C.F.R. 861.


� See 35 U.S.C. § 202 (1988).


� However, a subsequent order by President Ronald Reagan in 1983 adopted the rules of Bayh-Dole as the official executive branch policy across all funding agencies for large businesses as well.  See Memorandum to the Heads of Executive Departments and Agencies: Government Patent Policy, PUB. PAPERS 248 (Feb. 18, 1983).


� 35 U.S.C. § 202(c)(4).  The funding agency is authorized to request even further license grants over this statutory minimum license grant.


� Id. § 202(c)(6).


� Id. § 202(c)(7)(A).


� Id. § 203(1).


� [Excerpts from these two proceedings follow this article excerpt.]


� See Eisenberg, supra note [69], at 1666; Peter S. Arno & Michael H. Davis, Why Don’t We Enforce Existing Drug Price Controls? The Unrecognized and Unenforced Reasonable Pricing Requirements Imposed Upon Patents Deriving in Whole or in Part From Federally Funded Research, 75 Tul. L. Rev. 631, 658 (2001).


� See Arti K. Rai & Rebecca S. Eisenberg, Bayh-Dole Reform and the Progress of Biomedicine, 66 Law & Contemp. Probs. 289, 290 (2003).


� These patents are: U.S. Patent No. 4,965,680; U.S. Patent No. 5,130,144; US. Patent No. 5,035,994 and U.S. Patent No. 4,965,204.


� The Order for Permanent Injunction and Partial Stay of Injunction (Order), entered July 24, 1997, includes a partial stay allowing CellPro to continue selling its device under certain restrictions.  CellPro has indicated that it intends to appeal the Court's ruling.


� Hopkins made an additional submission July 29, which was not considered by NIH.


� Defined in the Act as "any person, small business firm or nonprofit organization that is a party to a funding agreement," Act at § 201(c).  In 1983, President Reagan issued a memorandum instructing all Federal agencies, to the extent not prohibited by law, to grant all recipients the same right to their inventions as the Bayh-Dole Act provided small businesses and nonprofit institutions.


� The legislative history to the Act indicates that Congress anticipated that third parties, such as CellPro in this case, would be likely to inform the Government of the possible need for march-in.  However, it is clear that march-in remains a purely government authority.  Senate Report No. 96-480 states that:





"[m]arch-in" is intended as a remedy to be invoked by the Government and a private cause of action is not created in competitors or other outside parties, although it is expected that in most cases complaints from third-parties will be the basis for the initiation of agency action.


� Although these documents relate specifically to the '680 patent, the '204 patent states that it is a divisional application of the application, serial number 670,740 (the '740 application), from which the '680 patent issued.  The claims in the '204 patent are, therefore, based on the original disclosure that was contained in the '740 application, as to which Hopkins had elected title.  The other two patents also involved in the patent litigation, U.S. Patent Nos. 5,035,994, and 5,130,144, also issued from divisional applications of the '740 application.


� The two other prongs are clearly not relevant.  Subparagraph (c) narrowly applies to "public use" required by particular laws.  CellPro has not claimed any such law to be applicable in the present case, nor does NIH believe any to be applicable.  Subparagraph (d) authorizes march-in when an exclusive licensee of a subject invention has failed to agree (or obtain a waiver of such requirement) that any products embodying the invention or produced through the use of the invention will be manufactured substantially in the United States.  Baxter has agreed to manufacture substantially in the United States.


� CellPro has argued that the NIH should distinguish between the Isolex SA, an earlier, less automated device, and the Isolex 300i, Baxter's current fully-automated device.  The current PMA application to FDA relates to the Isolex SA device.  As is customary, the FDA recently discussed the Baxter PMA application for the 300SA device with the Biological Response Modifiers Advisory Committee (July 24, 1997).  The majority of the committee members (13 out of 16) voted that the SA device yields an enriched cell population that produces successful engraftments.  Thus, NIH finds that the Isolex SA and the 300i have comparable functions for the purpose of this determination.


� See, Transcript, FDA Biological Response Modifiers Advisory Committee meeting, February 28, 1996; Package Description, Ceprate SC Stem Cell Concentration System (December 6, 1996).


� Transcript, FDA Biological Response Modifiers Advisory Committee meeting, February 28, 1996.  At that public meeting, Dr. Richard Champlin, MD Anderson Cancer Center, introducing the CellPro device on behalf of CellPro, stated to the Committee, "[a]gain, one has to remember this is not a treatment for cancer.  This is a means to enrich stem cells for a variety of purposes.  It has again been shown to be reproducible, safe, and effective for that purpose.  And this technology is really critical to allow us to develop the field in a number of other very important applications."  Transcript at pp. 21-22.


� The Baxter Isolex 300 constitutes such a comparable alternative product.  Both the Isolex 300 and the Ceprate SC devices are used in clinical research to isolate and purify stem cells from either bone marrow or peripheral blood, in preparation for stem cell transplantation.  Both are under investigation for either autologous (patient's own) or allogeneic (donor) transplantations.  We find that performance differences alleged by both parties primarily affect convenience of use, and do not alter the public health impact at issue here.


� According to the Court in its Memorandum Opinion at p. 23, ''[a]fter evaluating the parties' arguments, and their accompanying declarations, the court finds that in the absence of a conclusive statement from CellPro executives that it will discontinue operations, it has failed to establish that a highly speculative risk of shutdown during the pendency of its appeal to the Federal Circuit outweighs the harm suffered by plaintiffs as the result of CellPro's willful infringement.  "Nonetheless, the Court modified one of the terms of the injunction, as proposed by Hopkins and Baxter, to require CellPro to pay 60 percent of its incremental profit from infringing sales, as opposed to the 100 percent proposed by Hopkins and Baxter.


� These patents are: U.S. Patent Nos. 5,541,206, 5,635,523, 5,648,497, 5,674,882, 5,846,987, and 5,886,036.


� The term "subject invention" means any invention of the funding recipient conceived or first actually reduced to practice in the performance of work under a funding agreement.


� The last two conditions are clearly not relevant.  Subparagraph (3) narrowly applies to "public use" specified by Federal regulations, but there are no regulations that apply in this case.  Subparagraph (4) is not relevant because Abbott manufactures Norvir® in the United States.


� The determination also evaluated the health or safety need prong and found that Baxter


had "taken appropriate steps to reasonably satisfy this need."  The other two prongs were held to


be "clearly not relevant."


� In addition, NIH addressed "The NIH 'Reasonable Pricing’ Clause Experience" in its report to Congress, "A Plan to Ensure Taxpayers' Interests are Protected," July 2001, available at http://www.nih.gov/news/070101wyden.htm.


� Variants are “experimental use defense”; “experimental use exemption”; “research use exception”; “research use exemption”; and “research use defense”.  To the extent that there is any real difference among these terms, it may be based on the speaker’s belief that the doctrine means either a) that there is no infringement in the first place, or b) that there is infringement but it is excused and/or not actionable.


� Pub. L. No. 98-417, 98 Stat. 1585 (September 24, 1984) (also popularly referred to as the “Hatch-Waxman Act”).  The new § 271(e)(1) is contained in § 202 of the Act.  See 98 Stat. 1603.


� Madey also argued that Duke's acceptance of funding from the government and private foundations was evidence of developing patented devices with commercial intent.  The district court also rejected this proposition.


� The district court discussed and dismissed in a footnote other evidence suggested by Madey, including the fact that Duke had established (but not yet applied) an hourly fee for industrial users wishing to use the FEL lab's resources, and statements from Duke's website for the FEL lab indicating an interest in corporate partnerships.


� Duke's patent and licensing policy may support its primary function as an educational institution.  See Duke University Policy on Inventions, Patents, and Technology Transfer (1996), available at http://www.ors.duke.edu/policies/patpol.htm (last visited Oct. 3, 2002).  Duke, however, like other major research institutions of higher learning, is not shy in pursuing an aggressive patent licensing program from which it derives a not insubstantial revenue stream.


� Drugmakers that desire to market a generic drug (a drug containing the same active ingredients as a drug already approved for the market) may file an abbreviated new drug application (ANDA) with the FDA.  See 21 U.S.C. § 355(j).  The sponsor of a generic drug does not have to make an independent showing that the drug is safe and effective, either in preclinical or clinical studies.  See § 355(j)(2)(A).  It need only show that the drug includes the same active ingredients as, and is bioequivalent to, the drug that it is mimicking.  See § § 355(j)(2)(A)(ii) and (iv); § 355(j)(8)(B).


� In the proceedings below, the Court of Appeals held that respondents' patents covered the cyclic RGD peptides developed by petitioner.  Petitioner does not contest that ruling here.


� Scripps licensed the patent for the monoclonal antibody to Ixsys, a California biotechnology company.  Based on research conducted at Scripps and at Ixsys in consultation with Dr. Cheresh, an IND application for a humanized version of the antibody called Vitaxin was filed with the FDA on December 30, 1996.  In addition to toxicology tests, the application included information from Dr. Cheresh's in vitro and in vivo experiments related to the antibody's mechanism of action and efficacy as an inhibitor of angiogenesis.  Ixsys began clinical testing of the antibody as an angiogenesis inhibitor in February 1997.


� On remand, the District Court reduced the damages award to $6.375 million.


� Although the Court of Appeals' opinion suggests in places that § 271(e)(1)'s exemption from infringement is limited to research conducted in clinical trials we do not understand it to have adopted that position.  The Court of Appeals recognized that information included in an IND would come within § 271(e)(1)'s safe harbor.  Because an IND must be filed before clinical trials may begin, such information would necessarily be developed in preclinical studies.


� The Court of Appeals also suggested that a limited construction of § 271(e)(1) is necessary to avoid depriving so-called "research tools" of the complete value of their patents.  Respondents have never argued the RGD peptides were used at Scripps as research tools, and it is apparent from the record that they were not. 331 F.3d, at 878 (Newman, J., dissenting) ("Use of an existing tool in one's research is quite different from study of the tool itself").  We therefore need not--and do not--express a view about whether, or to what extent, § 271(e)(1) exempts from infringement the use of "research tools" in the development of information for the regulatory process.


� The relevant jury instruction provided only that there must be a "decent prospect that the accused activities would contribute, relatively directly, to the generation of the kinds of information that are likely to be relevant in the processes by which the FDA would decide whether to approve the product in question."  It did not say that, to fall within § 271(e)(1)'s exemption from infringement, the patented compound used in experimentation must be the subject of an eventual application to the FDA.  And it expressly rejected the notion that the exemption only included experiments that produced information included in an IND or NDA.


� The defendants evaded the injunction by forming another company, called Nobel Biotek, and making former Genix employee, Emily Hwang, the president.  Upon being caught, they moved their equipment to a new location and established another company called Nobel Bioscience.  Fan was videotaped helping unload Genix's equipment at the new location and visiting the site regularly.


� Casting aside [sic] the defendants changed their business plan and began to manufacture pregnancy tests without employing any scientists, Genix was selling five types of test kits (pregnancy, morphine, methamphetamine, cocaine and marijuana) within two months.  These sales were of doubtful legality, because the defendants never obtained the required approval from the Federal Drug Administration (FDA) or the California Department of Health Services.


� More precisely, in his reply to Syntron's opposition to his motion to dismiss, Fan redrafted the motion in the alternative, requesting the court to dismiss the case or recess it and reopen the case in chief to conduct an evidentiary hearing on the issues of subject matter jurisdiction.  In his opening brief, Fan also asserts for the first time the trial court abused its discretion in failing to retain its own expert pursuant to Evidence Code section 730 to compare Syntron's alleged trade secrets with the information disclosed in the various United States patents.


� In their motion, the defendants compared the language of Syntron's first trade secret claim within its designation of "[t]he structure and internal construction, make-up and components of Syntron diagnostic tests, including, without limitation . . ." with the language of Syntron's first claim under the patent stating "[a]n apparatus for use in assays of fluid samples to detect the presence of one or more ligands of interest therein, comprising . . . ."


� Fan's suggestion the trial court, by granting Syntron's motion in limine prohibiting the defense from introducing evidence that Syntron's technology allegedly infringed on patents owned by Becton Dickinson, precluded it from presenting evidence that Syntron's trade secrets were disclosed in various patents, is simply inaccurate.  The defense was free throughout the trial to present evidence that Syntron's trade secrets were disclosed by patents held by Syntron or anyone else.


	Additionally, the trial court did not abuse its discretion by not reopening the evidence to determine whether Syntron's trade secrets were disclosed by technology described in eight patents.  "A motion to reopen a case for further evidence can be granted only on a showing of good cause.  Reopening is not a matter of a right but rests upon the sound discretion of the trial court.  That discretion should not be overturned on appeal absent a clear showing of abuse."  Here, mindful that issued patents give constructive notice of their content to all Fan failed to establish good cause because five of the patents were issued at least seven years before the close of his case (Leeco Patent No. 5,026,653 (6/25/91); Leeco Patent No. 4,722,889 (2/2/88); Becton Dickinson Patent No. 4,703,017 (10/27/87); Abbott Patent No. 5,073,484 (12/17/91); Akzona Patent No. 4,313,734 (2/2/82)), one he acknowledged having notice of that predated the filing of the complaint (Syntron Patent No. 5,384,264 (1/24/95)), another that likewise predated the filing of the complaint (Becton Dickinson Patent No. 5,591,645 (1/7/97)) and the remaining two were issued after the complaint was filed but before the trial started (Abbott Patent No. 5,654,162 (8/5/97); Syntron Patent No. 5,821,073 (10/13/98)).


� Fan contends the trial court in finding infringement of Syntron's trademark under the Lanham Act failed to consider the fact that the only alleged use of the trademark was from one sale in Russia.  He further argues that no testimony was taken regarding the ownership of the mark in Russia and whether United States trademarks or trade names in Russia are recognized.  However, the record shows that Genix used Syntron's trademarks to sell counterfeit Syntron pregnancy test kits to Farmaplus, an American company, that then sold the test kits overseas.  Even if Genix had sold the test kits directly to a purchaser in Russia, the Lanham Act confers extraterritorial jurisdiction over trademark infringement in foreign countries by American companies.


� Although we address Fan's contention here and find it meritless, we note Syntron accurately points out that whether its technology constituted a trade secret does not necessarily relieve Fan from liability here because he was found liable for breach of fiduciary duty as an officer, manager, director and substantial shareholder of Syntron.  The only cause of action requiring proof that Syntron possessed a trade secret was for misappropriation of trade secrets.  The cause of action for breach of fiduciary duty does not require such proof.  "In order to plead a cause of action for breach of fiduciary duty, there must be shown the existence of a fiduciary relationship, its breach, and damage proximately caused by the breach."  Given his various capacities with Syntron, Fan had a fiduciary duty of loyalty to it, the breach of which under the factual circumstances presented here resulted in the same aggregate damages award the trial court made for the misappropriation of trade secrets, state trade name infringement, and punitive damages for the trade secret misappropriation.  Consequently, dismissal of the misappropriation of trade secrets cause of action against Fan would have no effect on his total liability to Syntron if the breach of fiduciary duty cause of action were sustained. 


� All statutory references are to the Civil Code unless otherwise specified.


� Fan unpersuasively contends the trial court erred in granting Syntron's motion in limine precluding evidence regarding Leeco cell lines.  He sought to introduce evidence that Dr. Lee allegedly stole technology from the company he formerly owned.  The trial court ordered in limine that such evidence would not be admitted because the defendants had no standing to assert the misappropriation, concluding that any potential property dispute between Syntron and a third party was irrelevant as a matter of law regarding the question of whether the defendants misappropriated Syntron's trade secrets.  The decision in Germo Mfg. Co. v. McClellan, 107 Cal.App. 532, 545-546, 290 P. 534 (1930), confirms the correctness of that ruling.


� Fan's reliance on the testimony of Dr. Trowbridge, Director of the Cancer Biology Laboratory of the Salk Institute, is misplaced.  He testified only that if you wanted to protect a cell line you would not put it in the home of an individual you neither knew nor trusted.  He also noted that the real problem with cell line theft is that it can be easily accomplished by simply taking a sample from a live culture, rendering the theft undetectable.


� Under the UTSA, a trade secret is misappropriated where a person (1) acquires it knowing or having reason to know that it has been acquired by "improper means," or (2) discloses or uses a trade secret of another without express or implied consent by a person who acquired it by "improper means" or, at the time of disclosure or to use, knew or had reason to know that his or her knowledge of the trade secret was derived by "improper means," under circumstances giving rise to the duty to maintain its secrecy he or limit its use, or in violation of a nondisclosure obligation, or (3) discloses or uses a trade secret after learning that it is a trade secret but before a material change of position.  (§ 3426.1, subd. (b).)  "'Improper means'" includes theft, bribery, misrepresentation, breach or inducement of a breach of a duty to maintain secrecy, or espionage through electronic or other means.  Reverse engineering or independent derivation alone should not be considered improper means." (§ 3426.1, subd. (a).)


� Indeed, the record amply supports the court's reasonable calculation of these amounts.  As to the pregnancy test kits, Syntron provided audited financial records establishing its sales prices and profit margins.  Genix made sales to Syntron's existing customers, customers that were contacts of Fan and unrelated customers.  The court found that all of Genix's sales to Syntron's customers and Fan's contacts would have been made by Syntron but for Genix's wrongful conduct.  Five percent of its sales to the unrelated customers would have been made by Syntron because it held a five percent share of the pregnancy test market.  Multiplying Syntron's lost sales of 1,226,901 units by its profit margin of 62 cents per unit, the court arrived at $760,679 for Syntron's lost profits on pregnancy tests.  As to the pregnancy test kits sold bearing Syntron's trademarks, the court reasonably awarded $165,906 in lost profits based on Genix's sales of 638,100 counterfeit Syntron pregnancy tests multiplied by its average profit margin of 26 cents per unit.  Finally, as to the drugs-of-abuse tests, a different calculation was required because Genix actually stole the finished tests out of Syntron's warehouse.  The court obtained its $193,732 award by multiplying the 149,025 tests sold by Genix by Syntron's sales price of $1.30 per unit.


� Section 3426.2, subdivision (a) provides:  "Actual or threatened misappropriation may be enjoined.  Upon application to the court, an injunction shall be terminated when the trade secret has ceased to exist, but the injunction may be continued for an additional period of time in order to eliminate commercial advantage that otherwise would be derived from the misappropriation."


� See SBA, SBIR and STTR Programs and Awards available at http://www.sba.gov/sbir/indexsbir-sttr.html.


� 17 C.F.R. § 230.251-263.


� 17 C.F.R. § 230.501-508.


� An "accredited investor" is:  (1) a bank, insurance company, registered investment company, business development company, or small business investment company; (2) an employee benefit plan, within the meaning of the Employee Retirement Income Security Act, if a bank, insurance company, or registered investment adviser makes the investment decisions, or if the plan has total assets in excess of $5 million; (3) a charitable organization, corporation or partnership with assets exceeding $5 million; (4) a director, executive officer, or general partner of the company selling the securities; (5) a business in which all the equity owners are accredited investors; (6) a natural person with a net worth of at least $1 million; (7) a natural person with income exceeding $200,000 in each of the two most recent years or joint income with a spouse exceeding $300,000 for those years and a reasonable expectation of the same income level in the current year; or (8) a trust with assets of at least $5 million, not formed to acquire the securities offered, and whose purchases are directed by a sophisticated person. See 17 C.F.R. § 230.501.


� "Small Business Issuers" are U.S. or Canadian companies, other than investment companies, with less than $25 million in revenues and less than $25 million in market capitalization.  If the company is a majority owned subsidiary, the parent corporation must also be a small business issuer. See 17 C.F.R. § 228.10(a)(1).


� P.L. 75-717, 52 Stat. 1040 (June 25, 1938).


� 21 U.S.C. § 321(g)(1).


� 42 U.S.C. § 262(i).


� P.L. 78-184, 57 Stat. 587 (November 11, 1943).


� The outside director defendants in the Irvine action are Richard Barth, Robert Goldhammer, David Kies, Paul Kopperl, John Mendelsohn, and William Miller.


� Samuel Waksal is also a defendant in both of these actions but is not a party to these motions.





PAGE  
607

