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AFRIGEN TIMELINE

Partnership with Seattle based NPC, 
Infectious Diseases Research Institute 
(IDRI) and SA vaccine company Biovac

Created the first 
Adjuvant Formulation 

Centre in Africa

In-licensing adjuvant 
formulations from IDRI

Partnership with owners of 
relevant antigens

Develop formulation 
platform for CAMS and 

pharmaceuticals

Vitamins, Minerals &

Nutraceuticals

Afrigen and partners developing the first 
mRNA Covid19 vaccine in Africa -

Creating capacity and capabilities on the 

continent.

Contracted by the WHO 
under the COVAX initiative 
to be the mRNA vaccine 
technology transfer and 
training Hub for LMICs

Establish local 
production 

capacity and 
capabilities for a 

TB vaccine

Develop vaccines 
using new 
generation 

adjuvants and 
formulations

Vaccine facility 
construction completed

Training & Knowledge 
transfer from WITS

Afrigen signs grant 
agreement with MPP

• Re-assignment of  
space to product 

innovation & training

• First lab scale mRNA 
vaccine batch produced

WHO DG & Belgium 
Minister Kitir visit

First spokes training

First indication of 

AfriVac 2121 

immunogenicity

POC 1 mouse study results 

Afrigen collaboration with 
NIH on mRNA vaccine 
research announced

WHO announces establishment of global 
biomanufacturing training hub in 

Republic of Korea

Hamster 

immunogenicity 

and challenge 

study

100 mL scale achieved
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The SouthAfrican consortium

WHO and MPP - co-lead the  

Programme

AFRIGEN - Hub

Establishment and mRNA  

technology development  

at R&D scale and  

technology transfer

SAMRC - Establishment of  

a R&D network to develop  

a 2nd generation mRNA  

technology applicable to  

COVID-19 and other  

diseases

BIOVAC - Establishment  

of the first technology  

recipient and mRNA  

technology process scale  

up and validation

AU, ACDC, DSI -
support and  

funding
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High level process flow chart for mRNA vaccine production
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Fill-Finish 
into vials

LNP 
formulation

Purification 
of mRNA

mRNA 
synthesis 
via IVT & 
capping

Plasmid 
production

Plasmid 
design & 
cloning

mRNA cassette 
design

Antigen 
selection or 

design

The general structure of the antigen-encoding mRNA of AfriVac 2121

mRNA Covid-19 vaccine: Proof of 
concept product, First generation 

Second generation products and 
technologies that addresses: 
• Thermostability
• Reduced cost of goods
• Freedom to operate

SAMVAC

CRADAs
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Pre-clinical comparability of Afrivac2121 to  
approved Covid-19 reference mRNA vaccine

Manufacturing and analytical data packages to 
conclude Afrivac2121 technology transfer to partners

Strategy to Demonstrate Platform Validity
For mRNA Hub technology transfer from Afrigen to partners



Knowledge transfer to the Partner network
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Nigeria: 19-21 June 2023
Pakistan: 17-19 July 2023
Kenya and Ukraine Q3 2023



3 Key elements in preparation for multi-lateral 
technology transfer which aligns with the access 

model of this WHO/MPP mRNA technology 
programme
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Hardware : Facilities equipped to enable end-to-end mRNA technology development 
and manufacturing 

Software: Systems development/optimization: QMS conforming to highest regulatory 
and quality standards, data management and security and mRNA product and process 
design

Brainware: Investment in relevant integrated rapid skills development training – equip 
our people 



Semi-Industrial 
Manufacturing 

Facility

Class B Fill & 
Finish Area R&D and 

Analytical 
Laboratories

QC Labs
- Includes Isolator 
for Sterility assay

- Cell culture for Potency 
assay under 
development

- +2000 m2 End-to-end sterile vaccine 
development facility at Afrigen Biologics

- Plasmid manufacturing/BSL 1/2 
microbial cultivation

- mRNA synthesis (IVT)
- Formulation (Knauer installed and 

operational)
- Fill/Finish 2R-20R multidose vials (3 

million vials per annum)
- Visual Inspection, labelling & packaging
- Cold storage

- Storage of Master and 
Working Cell Banks

- Multiple stability 
chambers

- Fridges/Freezers
- Accelerated – 6 

months
- Long term Zone 2 

and 4b – 24 to 36 
months

Stability Room

Cryogenic 
Facility
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Afrigen End-to-End Research, Development and Manufacturing facility
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Successful attainment of product specification of the 
development batch prepared at 100 mL scale; the 
development work progressed to next scale – 1L IVT 

post prime (day 21)                         post boost (day 35)

Mann Whitney U test

• Material prepared at 100 mL IVT scale using representative process

• 1 µg and 10 µg doses of AfriVac2121 neutralize Wuhan variant 

equally well post boost (day 35).

• AfriVac 2121 is comparable to Ref002 based on neutralisation

activity

• Currently being evaluated in Hamster challenge study

Neutralisation against Wuhan (D614G) SARS-CoV-2

Preliminary results
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https://www.nature.com/articles/s41573-021-00283-5.pdf

mRNA vaccines in development 
protect against array of common 
pathogens using disease specific 
targeting strategies

• Surface proteins enabling cell 
entry (SARS-COV-2, Influenza, 
Zika and RSV)

• Surface glycoprotein (HIV, 
Ebola, Rabies)

• Non-surface antigen 
(Plasmodium)

• Use mRNA vaccines encoding 
conformation- specific proteins, 
conserved regions of antigens or 
monoclonal antibodies



mRNA technology: opportunities and challenges 

Opportunities

• Platform manufacturing and testing processes

• Multi-product production facility is feasible

• Small footprint and cost-efficient manufacturing

• Potential application to many vaccine targets

• Versatility for complex antigens/multi-valency

• Safety and efficacy demonstrated in widespread 
application for Covid-19

• Short lead times to clinical development

• Enables rapid iteration in exploratory medicine 
trials
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Challenges

• Core mRNA immunology is still evolving

• Fundamental structure-function understanding 
of mRNA architecture still being developed

• Vaccine product (LNP) temperature stability is 
yet to be adequately addressed

• Capabilities beyond CMC are required for antigen 
design:

• Understand host-pathogen interactions for 
wide variety of infectious diseases

• Antigen design and vaccinology

• Preclinical functional assay development

• Durability & breadth of protective immune 
response (is covid-19 vaccine typical?)

• Intellectual property minefield



Afrigen portfolio - initial assessment process
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• Incorporation of analysis by the Partnership for African 
Vaccine Manufacturing (PAVM)
• Framework for Action (4/2021, 3/2022)
• Market Design and Demand Intelligence Workshop 

(6/2022)
• Review of CEPI, GAVI, BMGF and WHO priority 

diseases
• Input from key opinion leaders
• Initial assessment of potential for mRNA/LNP 

application and technical feasibility
• Preliminary, high-level assessment of need in Africa
• Initial prioritization developed for further pressure 

testing and elaboration



Assessing mRNA utility and development feasibility

Additional Criteria

• Are the antigens available?

• How many antigens should 
be included?

• How important is genetic 
diversity of the pathogen?

• What is the complexity of 
the formulation?

• Are existing vaccines 
accessible?

• Are clinical study 
participants accessible?

• What is the market 
potential?

• Is funding available?

Clinical & Regulatory 
Development Path

• Does correlate of 
protection exist?

• Can immunogenicity non-
inferiority studies be 
conducted vs. standard of 
care?

• What are the access/safety 
risks for the target 
population?

• Is there an established 
regulatory path for 
approval?

• What is the degree of 
complexity of the clinical 
studies?

mRNA/LNP 
Suitability & Testing 

• What is the degree of 
antigen complexity?

• Is the antigen design space 
well understood?

• Are there adequate 
preclinical models of 
immunity or protection

• Is mRNA likely to induce 
protective immune 
response?

• Are research tools and 
assays accessible
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Targets in Priorities out



Potential for HIV vaccine

• mRNA platform offers a nimble and responsive approach to vaccine 

design and testing, potentially shaving off years from typical vaccine 

development timelines

• 3 Phase 1 trials ongoing, completion June/July/October 2023

• Theoretically, a vaccine should be possible. Still doing basic 

research to advance our understanding of immunity to HIV.

• Hub, SAMVAC project started- development of HIV subtype C 

mRNA vaccines expressing Env-Gag antigens

• Application to HIV-VISTA programme funded by USAID.
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mRNA Program Local Innovation Platform

Build innovation capacity and develop 
pipeline of homegrown products

SAMVAC – South African mRNA Vaccine 
Consortium

• Genomics (NGS-SA, CERI)

• Immunology (NICD)

• Vaccine construction (WITS)

• Lipid carriers (WITS)

• Enzyme production (SUN)

• Process development (UCT)

• Process scale-up, GMP manufacturing 
(Afrigen)

• Preclinical (PUDAC, NWU)
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Contribution and Recognition
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- WHO
- Medicines Patent Pool(MPP)
- Funders: France, Belgium, Germany, Norway, Canada,

Switzerland, South Africa, EC/EU.  SA Government DSI
- AU and Africa CDC (PAVM)  
- SAMRC
- Biovac
- Civil Society Groups  
- mRNA Hub Steering Committee
- mRNA Hub Scientific Advisory Committee  
- PATH
- NIH/VRC
- Curapath 
- University of the Witwatersrand, NICD, CeBER-UCT,  

PCDDP, NWU, and other SA Universities  
- Afrigen Team and Supporting Stakeholders and

Shareholders
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