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Health System Components

• Technology

• People

– knowledge

– skills
– culture, beliefs

• Infrastructure

– facilities, 
equipment

– communication 
systems

– financing
– policies, norms

– regulations



Appropriate Technologies*

Consist of Methods, Procedures, 
Techniques and Equipment that are:

• Scientifically valid
• Adapted to local needs
• Acceptable to users and recipients
• Maintainable with local resources

* as defined by WHO (December 1989)



Criteria for Appropriate Technology

• EFFECTIVE, both in theory and in practical 
use

• SAFE, and not easy to use incorrectly

• AFFORDABLE , in initial and recurrent costs

• ACCEPTABLE , to all who are affected by it

• SUSTAINABLE , can be maintained, repaired 
and re-supplied



Technology--System Interface Problems

Inappropriate/Incorrect Use

Technology<----------------->People

Mismatch of technology to environment

Technology<------------->Infrastructure



Technology development and introduction



PATH Guiding Principles

• Work with users and beneficiaries

• Use multi-disciplinary teams

• Be flexible in use of various 
methodologies

• Build partnerships between public 
and private sectors



Pathway of a technology from selection to 
correct and effective use



Technology Selection

• Define function and users

• Specify essential and desirable 
attributes

• Identify all options

• Assess for effectiveness, acceptability, 
affordability, sustainability



Technology only effective if 
accompanied by...

• knowledgeable and skilled users

• clear practice guidelines and policies

• effective financing and distribution to 
make them available

• community efforts to bring clients into 
contact with health services in timely 
way



Some Examples of Technologies



UniJect Device



Uniject™ device

• sterile

• pre-filled

• accurate dose

• non-refillable

• fixed needle

• easy to use



Instructions for Use



Uniject devices already proven (1)

• Used to deliver tetanus toxoid to pregnant 
women

– delivered by traditional midwives in Bolivia 
(Quiroga et al, 1998)

– delivered by vaccinators on home visits in 
Indonesia (Sutanto et al, 1999)

– 9 million filled in Indonesia for global use 
by UNICEF



Uniject devices already proven (2)

• Used to deliver Cyclofem to women in Mexico and 
Brazil (Bahamondes et al, 1996)

• Used to deliver hepatitis B vaccine to newborns in 
Indonesia (Sutanto et al, 1999)

• Used to administer oxytocin to women giving birth at 
home in Indonesia (Tsu et al, 2003); in Angola 
maternity hospitals (Strand et al, 2005; and in 
commune health centers in Vietnam (Tsu et al, 2006)



Oxytocin in Uniject: 
Health Need

• Postpartum hemorrhage (PPH) is one of the 

leading causes of maternal mortality

• It often needs a quick response, especially 

difficult if delivery is at home

• Routine use of 10 IU of oxytocin can reduce 
the incidence of PPH by about 40%, BUT it is 

difficult to assure safe injection



Oxytocin in Uniject Study: 
Indonesia



Methodology: participants, materials

Participants

• 138 midwives in 4 districts of Lombok

• attending 2,220 home deliveries

Materials

• oxytocin in Uniject, stored at 2-8ºC from manufacturer 
to health center

• midwives stored weekly or monthly supply at home at 
room temperature

• Uniject carrier and disposal boxes provided



Conclusions from Indonesia Study

� Unsafe re-use of syringes stopped

� Dosage accuracy increased slightly

� 98% preferred Uniject over standard syringe

� Mothers thought Uniject less painful and less 
bleeding at site

� Midwives willing to pay reasonable amount 
for convenience



Oxytocin in Uniject: Vietnam

Active Management of the 
Third Stage of Labor

Thanh Hoa Province

Vietnam



Acceptability

• Midwives can easily learn AMTSL, but putting it into 
general practice using ampoules and syringes can be 
difficult where midwives deliver on their own

• 86% of midwives reported difficulties using oxytocin 
in ampoules

• Uniject overcomes many of the barriers cited

• Midwives overwhelmingly preferred Uniject over 
ampoules and syringes

• Training materials were useful



Effectiveness

• AMTSL was associated with

– 34% less PPH³ 500 ml

– 80% lower likelihood of prolonged 3rd stage of 
labor ³ 30 minutes

– 40% lower likelihood of need for oxytocin 
treatment or bimanual compression for PPH due 
to atony



Relative Costs

• With numbers in this study location, AMTSL would cost 
net additional amount of ~$0.30 per woman

• If PPH were 10%, the net additional cost for both 
ampoules and Uniject would be $0.10 per woman or less

• At lower end of its likely price range, Uniject would cost 
same or less than current ampoules

Small investment in AMTSL saves lives and money!



Logistics

• Very few problems with device performance or handling

- 4 devices had leak or crack (0.4%)

- No needle sticks reported

• Disposal generally safe but midwives said that disposal 
of ampoules and syringes involved more steps than 
with Uniject



Next steps…3 tracks

1.Work with manufacturers to get oxytocin filled into 
Uniject devices

• Argentina pharma company has local licensure and 
has made samples for field studies in Mali and 
elsewhere

2.Introduction/demonstration projects in different settings

• One in Mali conducted in 2007-08, others planned

3.Explore possible role for misoprostol for first aid where 
injection not possible



Vaccine Vial Monitors

For Transport and Storage of Vaccines in For Transport and Storage of Vaccines in 
Developing CountriesDeveloping Countries



Health Need

• Most vaccines are heat sensitive

• Potency is determined by cumulative time-
temperature exposure

• Cold chain has many links

• How can end-users know what happened before 
vaccine reached them?
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Description of 
Vaccine Vial Monitors (VVMs)

A VVM contains 

a heat-sensitive 
material that 
registers 
cumulative heat 
exposure over 
time. VVMs on Oral Polio Vaccine
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VVMs the solution?

• Heat-sensitive ink

• Matched to vaccine type

• Irreversible cumulative change

• Easy to read

• Affordable

• Easy to incorporate into automated vaccine 
filling/packaging



To make it a reality….

• Proof of concept (1979-88)

• Field studies to validate (1983-85, 88-90)

• Scale-up of production 

• Policy change (part of UNICEF procurement 
specifications for OPV 1996 on)

• Training of users



Bangladesh VVM Instructions



Reference 
circle

Active square
Lyophilized vaccines:

Top of vial or neck of
ampoule

BCG ampoule, Japan

Chiron measles 
vaccine

Where are they placed?



The Marriage Of Two Technologies:
VVM and Uniject Syringe
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VVMs Facilitate 
Outreach: 
Especially for NIDs

1999 Polio Outreach –
Upper Nile region of  Southern Sudan
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Why you never heard about Leonardo Da Vinci’s 
greatest invention…
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