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1. Establish disease burden
2. Vaccine development – available technologies
3. Technology transfer – scale  up at the manufacturer
4. Production of GMP consistency lots
5. Clinical trials
6. Licensure
7. Introduction into target populations

““ To promote the health of people in developing count ries by the dTo promote the health of people in developing count ries by the d evelopment, evelopment, 
introduction and use of new and improved vaccinesintroduction and use of new and improved vaccines ””

-- From: Constitution of IVI (1996)From: Constitution of IVI (1996)

At Granville cemetery, Harare, gravediggers used to dig 45 graves a fortnight. 
It has risen to 300 every two weeks since November 2008.
Photographs: Robin Hammond/Oxfam/PA 



Cholera cases are under reportedCholera cases are under reported
–– WHO estimates only 5 WHO estimates only 5 -- 10% of cases 10% of cases 

reportedreported

–– Likely to exceed 1 million cases annuallyLikely to exceed 1 million cases annually

–– Estimated 120,000 deaths annuallyEstimated 120,000 deaths annually

–– Mostly in Africa and AsiaMostly in Africa and Asia



Technology from 
existing 

manufacturer

Technology 
developed in 
house at IVI

Technology from 
the inventor

Developing country 
manufacturer, is the 
technology suitable?

Big pharma, lots of strings 
attached.

NIH, universities, small 
companies.

Technology not fully 
developed.
Consistency?
No scale up?
GMP compatible?
Quality control?

Developed with large 
scale GMP compatible 
manufacture of primary 
importance.

Assay development also 
an important component.

Cholera
Typhoid 

conjugate
Vi polysaccharide

S. paratyphi A conjugate



Process that produces a consistent product.
Equipment that is scalable and compatible with GMP.
Chemicals / reagents that are compliant with GMP.
A comprehensive SOP that defines the product.

Assays that control the manufacturing process.
Assays that define the quality of the final product.
SOPs for QC assays.

High degree of confidence that the 
process will work in a manufacturing 
facility at production scale.



ORC-Vax
VaBiotech

Inactivated Inaba and Ogawa (O1) 
plus O139 cells 

Oral delivery

1.5 ml liquid per dose

Buffer not required

First licensed 1997

No WHO prequalified vaccines

Around US $1.00 per dose



Suitability for transfer?
Main concerns were Safety and Quality.
WHO guidelines for production and control 
of inactivated cholera vaccine

Identified two deficiencies
Antigen quantification method
Inconsistent removal of cholera toxin 
– and no assay to measure residual toxin



Developed two new ELISA based assays
•O antigen component of the LPS
•Cholera Toxin assay

Reformulated vaccine
•Increased antigen dose
•Removed toxin hyper-producing strain

Addressed GMP issues and made 
process changes in compliance with 
GMP standards.



Selection of a qualified manufacturerSelection of a qualified manufacturer

Training at IVI  Training at IVI  (2 weeks duration)(2 weeks duration)

2 Production staff2 Production staff
1 Quality control1 Quality control
1 Project manager1 Project manager

Production processProduction process

In process controlIn process control

FormulationFormulation

Lot release assaysLot release assays



Scale up at the manufacturer very successfulScale up at the manufacturer very successful

Batch size 400 litresBatch size 400 litres
•• Yields as measured by ODYields as measured by OD600600 were similar to were similar to 

those obtained at IVI laboratory scale.those obtained at IVI laboratory scale.

•• Minor scale up and GMP issues had to be Minor scale up and GMP issues had to be 
addressed.addressed.

•• Quality control assays successfully introduced toQuality control assays successfully introduced to
–– Control manufacturing processControl manufacturing process

–– Assure quality of final productAssure quality of final product



SonLa, Vietnam Kolkata, India



•• Safety: Vaccine safe.Safety: Vaccine safe.

•• Immunogenicity: Superior vibriocidal responses Immunogenicity: Superior vibriocidal responses 
compared to existing Vietnamese vaccine and compared to existing Vietnamese vaccine and 
Internationally licensed Swedish vaccine.Internationally licensed Swedish vaccine.

•• Results similar in nonResults similar in non--endemic (SonLa)endemic (SonLa)

and endemic (Kolkata).and endemic (Kolkata).



•• Phase III trials (65,000 persons)Phase III trials (65,000 persons)
–– Efficacy trial (Protection from disease)Efficacy trial (Protection from disease)

Vaccine provided 70% protection and was very safe. Vaccine provided 70% protection and was very safe. 



Licensure
24 February 2009 



•• DonDon’’t assume that a technology acquired from a technology provider t assume that a technology acquired from a technology provider 
meets all the regulatory requirements.meets all the regulatory requirements.

•• Suitable assays to assess quality are a critical component of vaSuitable assays to assess quality are a critical component of vaccine ccine 
manufacturing.manufacturing.

•• Before technology transfer is attempted  make sure the process iBefore technology transfer is attempted  make sure the process is well s well 
understood and documented in the form of comprehensive SOPs.understood and documented in the form of comprehensive SOPs.

•• DonDon’’t assume that the technology partner will follow the SOP.t assume that the technology partner will follow the SOP.
•• Scale up and GMP manufacture always presents challenges, what Scale up and GMP manufacture always presents challenges, what 

works in the lab does not necessarily work in production.works in the lab does not necessarily work in production.
•• Technology transfer does not finish when the training is completTechnology transfer does not finish when the training is completed, be ed, be 

ready to trouble shoot once production starts.ready to trouble shoot once production starts.
•• Trust and understanding between the parties (particularly duringTrust and understanding between the parties (particularly during

technology transfer) is very important for a successful outcome.technology transfer) is very important for a successful outcome.
•• Approval to conduct trials usually takes longer than planned.Approval to conduct trials usually takes longer than planned.
•• Trials can be further delayed by unplanned events such as floodiTrials can be further delayed by unplanned events such as flooding and ng and 

political problems.political problems.
•• Negotiate terms of the agreement with all parties involved at thNegotiate terms of the agreement with all parties involved at the e 

beginning of each project.beginning of each project.



Vaccines donVaccines don ’’ t save livest save lives

Vaccination doesVaccination does


