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Afrigen: Proudly South African Biotech Company

Research, development

AFRIGEN PEOPLE GROWTH (49% post graduates), -
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Created first

_ adjuvant
‘ormulation centre in

Established by the
Industrial Development
Corporation and IDRI (now

Innovate around our adjuvant
formulation platform and
developed a formulation

platform for wellness and
health products.

Develop adjuvant
platform into products
through vaccine

.MRNA

Started first construction
of R&D laboratories and
adjuvantmanufacturing

platform and GMP facility

construction or mRNA started Nov

2021. 1 End-t -Enﬂ?esearch, development
and GMP manufacturing at Afrigen
Techno]ogy Transfer (inal GMPispection target 03 2025)
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Facility construction, qualification,
equipment validation, process
development and scaleup with complete
analytics, CTA for IND AfriVac2121 mRNA

vaccine completed and GMP

inspection for licensure of end- to-
end (DS & DP) mRNA vaccine

AAHI) to localize innovation suites to fully
prOdUCtion partnerships_ operatlonal.lze the
ca aCit Explored immunotherapy start-up business.
- I?)lt fy a?‘; landscape. manufacturin
eo capa ilities for a

2025.
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- Vaccine development value chain in South Africa: Public Private Partnerships

DEVELOPMENT TOWARDS LICENCURE 2 ‘;\J

DISCOVERY

z MANUFACTURING
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Reiterative process
«GMP
vaccine

Vaccine

Commercial
supply

GENOMIC
SURVEILLANCE
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Sensitivity: Official Use

LESSONS RE-LEARNED: WHERE VACCINES ARE

PRODUCED MATTERS!

Manufacturing Countries
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Global vaccine manufacturing
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the end of December, are

Africa makes only

» The 470 million doses, which are now expected to arrive b
just enough to vaccinate just 17% of Africans on the
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<1% of the vaccines

BUT We've been here
DEFOre.......oooooeoos oty
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Pandemic Preparedness and Response —

The most seriows operational shartcaming was the failure to distribute enough vaccine in a timely way.
Ukimately, 78 million doses of vaceine were sent to 77 couniries, but mainky ong after they would have

done the most good.

Atits roat,ths reflected a shortfall in global vaccine-production capacity and technica! delays due to
production, a5 wel s dstributional problems.

Among the [atter were variation amang wealthier countries and manufacturers in their willingness to
onate vaccine concerns about by, complex agotiations overlegal agreements wih both
menufactures and recipient countries and limited national and local capacities to transport, store, and
adminster vatcings.




- COVID 19 LESSONS LEARNED:
The equipped universe can move fast!

10 January 2020 SARS-COV-2 sequence posted on the internet.
350 labs worldwide use the sequence to make synthetic genes

Internet Synthetic gene Clinical trial

mRNA, DNA
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3 months

3 weeks

Viral vectors
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+ Adjuvants

Courtesy Rino Rappuoli Vaccinology in the post-COVID-19 era

orio 2 b E [ filiations
Edited by Diane E. Griffin, Johns Hapkins Bloomberg School of Public Health, Baltimare, MD, and approved Navember 30, 2020 (received for
eview October 15, 2020) .
I I ge n January 11,2021 118 (3) e2020368118 = htips://doi.org/10.1073/pnas.2020368118
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A PANDEMIC TO ACCELERATE MRNA INTO THE CLINIC. BUT......... SPEED DOES NOT FALL FROM THE SKY
(60 YEARS & 15B USD LATER)

2013-2019 2020
. SARS-Co
R o0 Siruciure ot o Human \ PR —
St 20132019 o= Jan 6, 2020 Jan 31, 2020 Feb 3, 2020 Mar 16, 2020
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Wuhan RC makes , ¥
outbreak may CoV spike
be CoV tein
" “CoV. and =
{g?‘:%‘?h r Fusion e :
8= e Dec 31, 2019 ( Feb 1, 2020 :
proteins i s "
1st report of 2019-nCoV ~ FirstnC - I nogenicity
respiratory virus sequences - confirmed
outbreak in published - | mice
Wuhan, China "ol
6.5 months to phase 3 l
10 months to phase 3 results '
. 11 months to EUA ® I
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Slide courtesy Dr Barney Graham



MRNA TT Programme: Access, Preparedness and
Innovation for Sustainability

A partnership network
Straddling 4 continents

Future pandemic Interpandemic
readinessthrough WA  “eaax e sustainability requires

ACESS R&D&INNOVATION

Create mRNA-based manufacturing of a
vaccine manufacturing pipeline of vaccines
platform and transfer to addressing local market

Programme Partners to needs & next generation
build capacity in LMICs for RNA technologies

future pandemic response

\&3 Afrigen

° Biologics & Vaccines
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MRNA Reduces Barriers to Entry for Vaccines

Less capital-intensive infrastructure vs. other vaccine
platforms

= Smaller footprint/scale vs cell-culture or fermentation
=  Multi-product facilities for drug substance/product
manufacture
Cell-free manufacturing processes

= Greater worker safety (e.g. no live viruses used)
= Shorter manufacturing cycle times

Platform manufacturing process

= Standardized manufacturing process (less changes for
different antigens)

= Shorter lead times to clinical development

= Rapid iteration in exploratory medicine trials

= Standardized release testing methods

= Easier switching of products

= Easier to produce multi-valent products

=  Multi-product, multi-purpose facilities for optimal ROI

Manufacturing

mRNA sequence Components /

;tlgen) raw materials
oDNA enzymes

N

mMRNA manufacture

LNP manufacture

Analytical testing / release

(Slide provided by Dr Amin Khan)



Building a NEW mRNA Technology Platform FAST
people, facilities, systems and processes from R&D to GMP

AFRIGEN'S FACILITY DEVELOPMENT 2021 to 2023
FROM BASIC CONSTRUCTION TO MANUFACTURING SUITES FOR mRNA
TECHNICAL BATCHES ON ROUTE TO GMP LICENSE FOR DS AND DP

D Manufacturing Processes

PDNA
2-3mL@®
250 ML@

1L @

For V3, in R&D

V4 (AF100A) from VRC

TFFo4 ®

Buffer exchange into formulation
buffer to remove ethanol +
bioburden reduction filtration

IVT TFFo1
1ML @ =——p Buffer exchange into water
10mL @ + bioburden reduction
100 ML® filtration
iL e

Formulation ' storage
100mL ® At-80°C
— 1L -
37L @

1 6L*

Addition of cryoprotectant

Sucrose addition

Storage of bulk

[ ]
+bioburden reduction filtration %at -80°C
Final filtration,

" Afrigen

.‘r Biologics & Vaccines

Fill & Finish

Capping
reaction
5mL @
somL @
500 ML @
3-5L@

—

TFFo3 °
Buffer exchange into
sodium acetate buffer +
bioburden reduction
filtration

TFFo2 °
Buffer exchange
into oligodT buffer +
bioburden reduction
filtration

OligodT ®
purification
Affinity
chromatography

-

@ ready

optimization ongoing @ to be established

* Equipment performance

{

> 700 SOPs and > 200 validated analytical methods

Process

= Stage Quality Attribute Assay Method Compendial | IPC | IPT | Characterization |Release| Stability
PDNA CoArelease dentity PolyA tail length AGE/CGE X
PDNA CoA release Identity PDNA sequence. Sanger Sequencing
VT IPC In-process Purity Confirmation of pDNA Linearization AGE X
NTIPT In-process Content RNA crude quantification Qubit X
DS& P Bulk and FF Other Appearance Ph. Eur. 221 and Ph. Eur. 222, USP </90> X X X
DSaDP Bulk and FF Other oH Ph Eur 223, USP <791> X X X
DS&DP Bulk Safety Endotoxin Ph. Eur. 264, USP <85> X X
DS Bulk Safety Bioburden Ph. Eur. 262, USP <615 X X
Ds Bulk Content. mMRNA concentration UV (A260) X X X
DS&DP Bulk dentity RNA sequence RT-PCR followed by Sanger sequencing X
Ds Bulk Purity Capping efficiency Capture probe + RNAse H treatment followed by CGE X X
3 Bulk Purity PolyA tail length RNase A treatment followed by CGE X X
DS &DP Bulk and FF Integrity Size and integrity CGE X X X
DS Bulk Purity ];g"j:::fe‘s’st‘“m dsRNA content Immunoblot (dot blot) X
DS Bulk Purity 'ir':";frif;’em'e" Residual pDNA template aPCR X
DS Bulk Purity ‘in':’p"ucrifessre“‘ed Residual enzymes and proteins AccuOrange - Fluorescence X X
oP Bulk and FF Integrity Particle size & Polydispersity Dynamic light scattering using the Zetasizer X X
oP Bulk Integrity Zeta Potential Laser Doppler Electrophoresis sing the Zetasizer X
DP Bulk and FF Content mMRNA concentration & % Encapsulation Ribogreen Assay - Fluorescence X X X
DP Bulk and FF Potency Functional Protein expression (size / purity) \Western Blot o X X
DP Bulk and FF Content and Identity Lipid quantitation HPLC-CAD X X
P Fr Other Container Closure integrity testing USP <1207> X X X
P FF Other Extractable volume Ph Eur 2917, USP <67> X X
oP Fr Safety Sterility Ph. Eur. 264, USP <715 X X X
oP Bulk and FF Other Gsmolality Ph.Eur 2235, USP <785> X X
P Bulk and FF Other Residual solvent Ph Eur 2424, USP <467> X X
P 3 Other Particulate matter Ph Eur 2919, USP <788> X X




CMC a Essential Bridge

Internal TT
(R&D/ R&D Analytics/

CMC/Production/QC) Clinical Trial
Application (CTA)

Douments I:H&Dfr R&D
Analytics/ CMC/
Production)/ QC/

- -
e0°* O

QA/ Regulatory

External TT/ Partner

Training
(R&D/ RE&D Analytics/ CMC/
Production)

Decuments

Clinical Trial Pratocol:

Investigational mediicinal product dossier
(INPD):

Ceatificate of Amalysis of ARVAcHM
Facility GNP Certificate

. D ossier — Module 3 and 4

g 1 Afrigen

Technology Transfer & mock CTA . N

e ¢ Biologics & Vaccines

PracessFlew Chart ©
Process
Descriptian

Pracess
M anufacturing
Rewmrds

BOM/BOC/BOE

ProcessSchedule

Material
Spedfications

SamplingPlan
)
Batch results

Analytical Prafile

{DS &DF

Anahtical Assays

And manymare . ..




Ensuring Technical and Regulatory Capabilities, Effective ;- afrigen
Translation and Empowering Partnerships

For a Better Prepared Global South

LY Bd
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R&D translation by design

cGMP DS, DP, FF and Release Testing

Through the mRNA TT Programme,
10 manufacturers could produce
MRNA vaccines for human use by

2030.

Development of mMRNA Technology Platform: Academic Public
Private partnership

November 2024

Afrigen Validates Its mRNA Manufacturing Process mBﬁ ‘E‘

In readiness for mRMA Hub technology transfer to its partners

¢ Hub
(i rre—— Crosrianme

[ 1.

Analytics development

11/14 Assays completed
October 2024

» Demonsirate biological comparabilly of Alrivac2121 lo an approved
IRNA ralsrencs vaccina as Alfigan devalop

from bench o pilot scale production.

Preclinical comparability of AfrlVac 2121 o approved Covid-1g
reference mANA vaccine

VRC training/tech transfer
GMP pDNA batch

Manufacturing process and analytical data packages to
conclude AfriVac 2121 technalogy transfer to pariners

Tech transfer-
Biovac @1L scale
15Jan -2 Feb 2024

T S SR S (R Sy
-~

7-9 March 2022

—— = ______________________/

A rlgen MPP 15tmice immunogenicity

mRN A contract signed study completed
(o 21 January 2022 RcA with NIAD/NIH/VRC M€

March 2022

Lock DP process 4/15 Partners tech

20 December 2024

December 2024
Publication -
Protective efficacy

- .in Hamster model

Mice immunogenicity
Hamster Challenge #2

Locked DS process
-1 LIVT (final scale)
31 January 2024 Serbia:

AfriVac 2121 Development
Roadmap

GMP REQUIREMENTS

2020 2025 2030

Technology Transfer

CLProgramme

End-to-end mRNA development and manufacturing Manufacturer 1
;gﬁﬂﬁ;;:ﬂes] _— Manufacturer 2
. ratories + In-house stability testing
Manufacturer 3
+ Plasmid design & development M a .".'Ufa CIUT er 4
: l?:ﬂ&p?:-‘g:i:isl Developmmlo' vacci
Manufacturer 5
e fvkiog o el Manufacturer 6
+ DS & DP manufacturing
Manurfacturer 7
iy Manuracturer 8
e Manufacturer 9
Manuracturer 10
vach2¢ gy mMRNA DS and DP TT to 15 Partners have commenced...... Manufacturer 11
 JEA R 4 B o v Manufacturer 12
e J— Manufacturer 13
. Sinergium Biotech .
Torlak Instute R Manufacturer 14 - mRNA vaccines GMP
Manufacturer 15 MRNA vaccines R&D
i Manufacturer 16 No mRNA vaccine capability
\;. .:‘: India Biological E TT training at Afrigen Projections for 2030 based on 10 GMP facilities
it Interpandemic Period Immediate Pandemic Ir i Capacity P
(36.4k doses/batch and Response 364k and
3 lots a year) {36.4k dosesbatch and full capacity} scale)
3 : ® o required depends




) WHO Africa and Eastern :
s‘ . P Mediterranean Regione Welcoming all our
o . partners with their
Senegal: ar -20 Mar 202 R e, H
'* e S Country Flag in the
Team effort Knowledge & o [EEtc T Cape Town wind.

National Institutes

TeCh nOI'Ogy TranSfer {@} Pakistan 7 Jul =25 Jul 202 - =

from Afrigen to Partners s ar e

(Customized to partner

readiness and sustainable
strategies assessed by MPP o O Shew
and WHO) RN O

Nigeria 1Sept -19 Sept 2025
BioVaccines/NIMR

 — Arcentina: WHO Americas, Europe, South East
L ©2  Sinergium Botech 4Nov-22 Nov 2024 Asia, Western Pacific Regions
THE BRIDGES p—
m Serbia:
TERLAK  Torlak Institute 14 Oct-1 Nov 2024
WE BUILD - celebrating the
Ukraine:

fi n a I d rug p rOd u Ct  nasarrea Darnitsa TBC

TRAVELS ON2 i
the partném - FlegealE L

q . Indonesia:

2 Dec-20 Dec 2024

v «' BioPharma 3 Feb-21 Feb 2025

. Bangladesh 12 May-30 May 2025
(ot Incepta
6 - 310ct 2025
PQlyvac TEAMS AT AFRIGEN
rorvvac  Vietnam AS WE SPEAK!




Innovation Driven Collaborations are critical to the  #+: frigen
continued building the mRNA platform for a Sustainable o
Future

DNA & RNA

Manufacturing
Technology

eeeeeee

eeeeeee

[Whooping Cough

cccccc

Alternative Delivery
Method

oooooo

Rabies
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MRNA Disease Targets

medicines
patent
pool
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Access-To-Medicines Research Centre
Modeling Portfolio & Platform @3

Al-Immunology™

Health Products & Services O unol ogyTM
Response
Vaccine Eco-System Modeling
* Models:
« Platforms: mRNA, viral vector, protein, ...

»any based in Hersholm,
1\g Al—platform, Al-

ontinental scope

« Regional: 2040 ambition of A-CDC vaccine target discovery, Disease Decoding
« Europe, Africa, S-America, SE-Asia TEA
+ Manufacturing: Substance, Product, RM e Resp Decoding
+ Stockpiling versus Capacity readiness B FENG0 and machine learning
+ Ex. C2/Reig-lofre: Thitecture.
- Transport
+ Bottlenecks: QA/QC, storage CEP1 partners with Afrigen to
« Ex. mRNA platform modelling: speed up hashtag#mRNAvaccine Global Modelling Health Eco-System Modeling e and adaptable platform

development and access,

* WHO Hub & Spoke: scale up, scale down <EU: HERA & EU-FAB
« Supply chain: 100+ critical raw materials = o C
: um: VacxSys
«Germany: ZEPAI
* Tech Transfer: = IDT
* Hardware, knowledge and models ; ge -CDC/PHAHM
& et ; n, BioVac
5 |
a

“Center of Excellence” 1se decoding with vaccine

- Public-Private-Academic . .
- Hosting ave created five unique Al
Multi-stakeholder Evaxion MEND
Modelling platform
Data repository op 20, 202
Training

Evaxion Partners With Pharmaceutical
Projects
EVAX lON Company Afrigen Biologics to Develop

m ‘g ution Novel mRNA Vaccine Against Gonorrhea

« Training, ex. HERA Sessions

Y

* Modelling platform FeRl

« Security, sustainability, integrity

+ Discrete Event Simulation

« Systems Dynamics
REQUIRES AN

The Value of Genomic Data and Discovery

" ~ Science - Horizontally Integrated

« Negative-stranded, RNA genome: S, M and L segments. — & i H .
« M-segment encodes 2 envelope glycoproteins, Gn and Ge 1 r I nn ovat ion Pa rtn ers h ! ps *
- Gn/G forms heterodimer on viral particle surface, target o A case Stu dy

EpiVax: Innovative tools for accelerating vaccines (ane
biologics) development

MRNA/LNP for human vaceine = no more than two.

development and access
doses =

antigen/s
« Glycoprotein co-translationally spliced into Gn and Ge RVFV vaccine: Computational
samgmaes Demor ion Case for ion in mRNA for Africa Immunology and
Target Profile Cenl partners with Afrigen Vaccinology
Accessible cost in LMICs

+ Antigen design selected

i . N . . . ;:;é«@/uc‘r;{&vexennmyvaccme—smg\e dose g” Essential Va . omponents
ntigen design based on consensus Ineage Sﬂlﬂlminﬂ‘i,\mgmln
develop humon mRNA Rt Accele Fused
status 'Y feeriaeche Vaccine®esign
5 Years!

]

+ PDNA/mRNA sequence optimization underway

T EC H O LOG I ES s B °
(while we boldly

+ mRNA successfull formulated

+ In-vitro expression ongoing

+ seed funding received from Elma Foundatic
SAMRC

+ Funding received from CEPI for preciinical
phase Ttrials

The sharing of expertise,
03 Complementary
accelerate progression

o1 [hesewouldassistin streamlining
the process and looking at cost
effective approaches

Yale University

Professor Wendy Gilbert
Automated Process

TAILOR MADE SYNTHETIC DNA

mRNA Formulation

built).

o e

*» Afrigen
" Biclogies & Vaecines
ris

* Small footprint 15

- Upto S §mANA GHP} per iy, Eivsent 0 ~5000 doses: -

* Reduction of manufacturing cost and time

® 7 Afrigen
~-. o8 sioiogies 8 Vaceines

13 Uy

weine
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) ™MRNA Programme Evolution and Future Focus

> MRNA-based MRNA-based COVID-19 MRNA-based vaccine
@ COVID-19 Wuhan vaccine with manufacturing technology
= ﬁé & vaccine epidemiologically platform
Q¢ 7 relevant variant
O [2G
é 8';_,% MRNA-based vaccine candidates for LMICs (R&D consortia)
o
% €0 MRNA-based therapeutics
©
& MRNA-based 2"d gen
technologies
South African South African mRNA Programme Research centers

-+

consortium T Vaccine Consortium Manufacturing partners +
(T ANAN/ACN

(SAMVAC) e
mRIPA @

Techneptogy Transfer
Programme




AND HOW RELEVANT IS FUTURE RELEVANT...................

ﬁ Raw materials/API forBiopharma
319 1b: s
HEREEERCS The future of mMRNA:
four key focuses for industry

cal.. @@
Target Co =0 . —. : 2024
P4 y Ceie

CAR-T and Immune

Cell Activation

emitey @j’: o

=

& W

w2z
s

R-T Persistence Death of Cancer Cells

In vivo CAR-T: Breakthrough and
Clinical Progress of mRNA-LNP Driven
Technology, Reshaping the Landscape
of Cell Therapy

Trasy Ding
Raw materials and AP/ intermediates/FDF for Biopharma

November 5, 2025

®

Innovation in vaccine technologies:

aRNA

ASO & Olige

mRNA

Z- O>» X

. Adapted from

Breath of All Disease Targets Continues to Grow,
Vaccine Targets more Refined

Top 5 Indications by Modality

mmune Mediated Diseases 1 —
Eye Disorders l -— b) Therapy areas for RNA therapeutics
Blood Cancers I - . . o (n = 165, November 2023, excludes prophylactic vaccines)
* Infectious disease application of
Neurelogical Disorders B - N
Solid Tumours B - mRNA (vaccines) added 34 new
Infectious Disease | = assets in 1H 2024 vs 137 new Other
. Ophthalmological
Metabolic Disorders | <« adds in 2023 disarders
Cardiovascular Diseases [ ] Cardiometabolic
Neuralogical Disorcers | * Increased focus on solid tumors Respiralory system disorders
Solid Tumours - . . disorders
: and neurological disorders across
Lung Disorders | — .
Eye Disorders | « modalities
Metabolic Disorders | =
Solid Tumours 1 *  Preclinical pipeline breadth
Neurological Disorders [ B bodes well for new clinical study
Immune Mediated Disease 12 = . .
in the comin re
Metabolic Disorders || [|+5 — starts in the coming years CNS disorders
Lung Disorders |42 4=
Solid Tumours
Infectious Disease +37 Oncology
0 30 100 150 200 250 300 350 400

RNATherapeutics - IQVIA
Number of Assets RNATherapeutics - IQVIA

Clinically Active = Preclinically Active ~ MNew Active Assets

SN 1 Afrigen
: r:‘/ Biologics & Vaccines

Beacon | H1 2024 RNA Landscape Review | (beacon-intelligence.com;

Growing RNA Product Approvals

Genetic Disorders

Kynmaro- hypercholesteremia SARS-Cov2 vaccines
1 9 7 0 t 2 0 2 0 N I d I tf Lo Waylivra- chylomicronemia syndrome ARCT-1547
S 1O S. ucie | C acCl 9 a orm ex p an S | on p— * 50% for genetic disorders oo hyperpidemia S
egsedi- transthyretin amyloidosis
* 24% for vaccines Onpattro- transthyretin amyloidosis 5¥56006¢
/—{ 1970s }—\ 1980s } 19905 }— A 2000s P\ /A 2010s k\ 20205 | Onpato-transthetinamylodoss Diichrons?
— D Spinraza- spinal muscular atrophy ém’\” .
o1 emcovac-
Vaccine platforms: 1st conjugate Vx New adjuvant: S{ngle use 1stviral vector Vx 15t mRNA Vx T
+ Live attenuated (Hib) MFE59 bioreactors (Ebola) (COVID-19) Vyondys-53- Duchenne muscular dystrophy
" i Amondys-45- Duchenne muscular dystrophy
* Whole killed, (facilitates Ic_:wer —-so Qalsody-Amylotropic lateral sclerosis
° 'S"a;ti‘fited 1st recombinant Vx 1st mAb for ;nnadn:)f ::Itl;:!‘dgucsis;n) Hexavalent New adjuvants o
. Tu u.g' ’ (HepB) infectious disease Pentavalent combination
. ‘I”‘°' > (Palivizumab, RSV) entavalen Spikevax Gemcovac-19_ARCT-154
Alum adjuvants ;:\lomblr;:f\tlon . Rabies mAbs Comirnaty ARCoV | Daichirona
ew adjuvant: 3 Givlaari Leqvi pil SYS6006 | Comirnaty
Vx manufacturing AS03 Y, galt_em:t've to serum- Comirnaty Izervay pil
+ Stainless steel " —— o alobuli O R I M PA I A N D E & Amvuftra | Qalsody | mRESVIA
pioreactos, s N ] .t C
« cellsor Nucleic acid 7 10 Tl 173 1998 2004 2013 2016 2018 2019 2020 2021 2022 2023 2024
embryonated g

eggs /

Conigte| 20
IND
attenuated 11 | ECHININZON HEH &
[ © | Mehasel M phasell
Virus-like particle [ ISHERSNE 42 Wehasel/i MNDABLA
[ Toroid 8 [EINIEH 32 W Phasell | °

Phase II/Ill

Slide courtesy Dr. Rogerio Gaspar

Director, Dept Regulation and Prequalification

Division of Access to Medicines and Health Products
Division, World Health Organization, Geneva, Switzerland

50 100 150 200
Number of vaccine candidates

..... JUST IN CASE.

1: EUA India. Gennova Biopharma. 2: Walvax (China). 3: Daiichi Sankyo. (Japan). 4: DSPC Pharma (China). 5: Moderna. 6: Pizer/BioNtech. 7: Arcturis (1apan)

¥\ Afrigen

Mo % Biclogics & Voecines
b,



KEY ENABLERS FOR LOCAL MANUFACTURING IN SA/AFRICA

CROSS DEPARTMENTAL ALIGNMENT AND POLICY COHERENCE ARE
MOST CRITICAL ENABLERS

0/

Ministry of Health

Technical leads and manage the
process of selecting & procuring
vaccines for country
immunisation programmes.

o
[e]

Ministry of Finance

0

Ministry of Trade and Industry

0 @

Ministry of Science, Technology
and Innovation

Willingness to create the fiscal
space necessary to materialise
demand for African-made
vaccines is key.

Support and understanding
how trade policies can facilitate
vaccine imports and exports.

Robust national industrial
policy can support local
vaccine manufacturing.

19



SA Local
Manufacturing:

Landmark policies
to enable
regulatory
efficiency.

SAHPRA

South African
Health Products
Regulatory Authority

POLICY POSITION OF THE SOUTH AFRICAN

HEALTH PRODUCTS REGULATORY
AUTHORITY ON ENABLING LOCAL
MANUFACTURING DOCUMENT REVIEW AND APPROVAL

Revision History
Policy Number : CEO04

Revision :1.0 Version Reason for Amendment Date of Revision
1 New document September 2024
2 Inclusion of input from comments received April 2025

6.1.2 This policy position is aimed at facilitating the long-term security of supply of health products
in South Africa by supporting local manufacturers through shorter evaluation times and
reduced fees for the assessment.

6.1.3  SAHPRA will ensure that any prioritisation of applications will be transparent, fair, ohjective,
timeous, efficient, effective and without favour or prejudice, while focusing primarily on
safety, quality, and therapeutic efficacy. This policy position will be incorporated into
SAHPRA’s Priority Review guideline, which as per SAHPRA practice will incorporate the

industry’s input.



Financing for Vaccines

“Business as Usual” vs. “Holistic and innovative”

models |
@ IF c International @

Finance Corporation
WORLD BANK GROUP THE WORLD BANK

IBRD + IDA | WORLD BANKGROUP

Grants Working Commercial
Capital / Financing

Advance Market
Purchasing
Public Financing

Venture Capital Trade

At Risk Financing for
Financing

Finance New Products

—

Research &
Development

Delivery &
Distribution

Supplies Procurement

Manufacturing

Blended and Coordinated Facilities, Liquidity Facilities Backed by Procurement contracts

System Strengthening Investments (Trade, Regulatory, Skills)

International
Finance Corporation

CIFC |

Se%(s);ltIVIty Official Use Creating Markets, Creating Opportunities



AFRICA 2021

EQYD!
§enegal i
Ghan: glgeria Ethlopia
WHERE ARE
AFRICA'S VACCINE
MANUFACTURERS?

The continent has around ten
established or planned vaccine
manufacturers*. Some make the
substance that goes into vaccines.
Others ‘fill and finish’ imported
vaccine substance. Nigeria and
South Africa also have facilities for
vaccine research and development.

Irreve

) South
= Vaccine-substance manufacturer Africa

and fill and finish e
* Only fill and finish
+ Planned vaccine-substance manufacturer

*Algena has an organization that does some substance manufacturing and distributes
vacoine Imports. Ethiopla, Morocco and South Africa also import vaccines for distribution.

Source: 'Vaccine manufacturing in Africa’, a report from UK Aid.

Sensitivity: Official Use

AFRICA 2024

In 2024, there are 25 active AVM projects which can be divided into | {.‘,‘;;,;

three segments based on overall supplier maturities and capabilities eATH
Facilities (" :Ilaacds:;amr ° ". —
Wit fiios I e 00 5 Suppliers in Segment_1
underway PN ') already h_a_vc_e commercial
% ) scale facilities and tech
Seg. 2: D transfers (TTs) underway or
Facilities DO complete and are relatively
awaiting | gﬁ:ﬁem L close to commercialization
4 $ Alantic Blotech : 2 @ * 5 Additional suppliers in
Segment 2 have commercial
e r e a I : o scale facilities quglified and
P M;em @ are ready to receive TTs
$ DEK * The remaining 15 suppliers in
(¥ Innovative Biotech Segment 3 are still in
() BYNL
% 2 DEI Bopharma? 8 @ development stages
S Sd g Seg. 1- AVMs w/ facilities * Rationalizing AVM projects
@ Biovax 0: signed/started remains an ongoing need as
f ;?ﬁtiv:: ’Seg.. 2- AVMs with facilities the.long tail of pipeline
® Yash Life Pharma awaiting TT initiation { 1) projects may face challenges
& Mozambique Holdings* 5 Seg. 3 - AVMs w/ facilities ‘ to gain a viable market share
& Afrigen’ in development

ommercial scate faciiity rea

ave broken ground on a F(F facility

per an informal meeting with BYNL they do not have

5. RED faciity



Summary: Leverage the Power of mRNA

MRNA technology has reduced barriers to entry
for LMIC vaccine R&D and manufacturing. lid
. o . design &
Many vaccine targets critically important for LMICs testing

can be addressed through an mRNA platform.

Assay
development

Preclinical
experiments

Critical R&D capabilities must be developed
locally to fully benefit from mRNA technology. Target nRNA manufacturing
selection LNP manufacturing CIinic‘aI trial
Sustainability will be enabled by: _ design &
Q Efficient, cost-effective manufacturing -. I
processes and infrastructure;
O Development of products for local/regional

use; Antigen mvs N Ma"ufa;tcuggg
O An enabling ecosystem with policy design S  design & pcr)?):?;?zation
coherence and government support; testing
QO Supply chain security and access; Lcensue

O Adequate funding across the value chain.




WHO and Medicines Patent Pool .
Funders: France, Belgium, Germany,
Norway, Canada, Switzerland,
South Africa, EC/EU. ELMA
Foundation, SA Government DSI.
AU and Africa CDC (PAVM).

SAMRC and SAMVAC consortium
Biovac

Civil Society Groups

MRNA Hub Steering Committee.
MRNA Hub Scientific Advisory Committee
PATH

NIH/VRC

Curapath

Equipment and technology suppliers
University of the Witwatersrand, NICD,
CeBER-UCT, PCDDP NWU, and other SA
Universities.

Our Biotech partners across the globe
CEPI

GlZ

CHAI

YALE

KUL Leuven: Access to Medicines
Quantoom

Afrigen Team and Supporting
Stakeholders and Shareholders

THANKFUL FOR DIVERSE, UNIQUE, LOCAL, REGIONAL AND

-

D

GLOBAL PARTNERSHIPS % | ‘6

‘ow

AND DEDICATED COMPETENT
PEOPLE... much more than a
village, we're a universe!!

RN u «Ihe'Afrlgen team

Technology Transfer

Hub

° ® o T —
S\ Afrigen K8 \§ BGr3s CT = i P
‘?.‘ £ s § BI\O‘V:C MRC/ -
o T Campany proboprfieit-) ,.:k - Bi ,.?ERCIFF"S,
©“ biorarma Bilogicl £ Limited R
African (ag science & innovation
Union Q\?/) IM&} 8 = #588 1B:OVAX d parniTsa Vi
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y U7
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Kristie Bloom, Abdullah Ely &

Patrick Arbuthnot "
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Xavier Lamballerie & Antoine m A?R U (Alxu ﬂ%aerrsﬂlele i Inserm @
. . . IRBA
Nougairede, Ornellie Bernadin o “ AGTRU
Penny Moore, Thandeka Moyo-Gwete m National Institute of
/—\ Allergy and
& team BE C U R A PAT H Infe;gt?;us Diseases
Wendy Burgers, Roanne Keeton & team
Thanos Kotsiopolous & CeBER team S&Q Yy BSEARCH J&Wﬁ

UNIVERSITY OF CAPE TOWN
Jesen Calll 8 VIRE tezins @‘
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