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African Union set the goal to ensure 60% of

the vaccines administered in Africa are locally
manufactured...

Ambition to be enabled by the Framework for
Action

B toca [ Imported

2021 — 2040

The African Union has set a goal to increase vaccine
manufacturing on the African continent to meet 60%
of the demand by 2040 and mandated the Partnerships

for African Vaccine Manufacturing (PAVM) to develop
a Framework for Action to execute this
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PAVM — Partnership for African Vaccine Manufacturing

Vision

To ensure Africa has timely access to vaccines to
protect public health security, by establishing a
sustainable vaccine development and manufacturing
ecosystem In Africa



PAVM developed a continental strategy that outlines diseases, technology
platforms and manufacturing value chain steps that Africa needs to prioritise

[ ] Vaccine exists | | Vaccine does not yet exist

Potential disease Prioritized 22 diseases...
prioritization

Legacy Expanding Outbreak
Diphtheria Hepatitis B Measles Meningococcal HPV Pneumococcal Ebola Influenza
Whooping Cough Yellow fever Typhoid fever HIV COVID-19 Chikungunya Lassa fever
}& Tetanus Tuberculosis Cholera Malaria Rotavirus Rift valley fever Disease X
O
Technology focus ... requiring a breadth of technology platforms...
Traditional [INOVEIDY

Live attenuated Inactivated virus Subunit Virus-like particle Viral vector RNA/DNA

Potential value ... along the different steps of the value chain

chain focus
Fill & Finish (F&F) ° Drug Substance (DS) ° R&D
B Fill & finish for all priority vaccines, enabling achievement Expand drug substance mostly in established Expand R&D activities to develop new
000 of local production targets. platforms vaccines for Africa, support more efficient
manufacturing and improve vaccine
characteristics
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PAVM developed a continental Framework For Action (FFA) which defines 8 bold
programs to support vaccine manufacturing ecosystem enablers

Market design and demand
intelligence

Regulatory strengthening

Embedding Vaccines regulatory
excellence in NRAs and RCOREs
through AMA and AMRH

African Vaccines
Procurement Pooling
Mechanism

R&D and talent development

Access to finance Agenda-setting and

Vaccine coordination
manufacturing deal
preparation and

financing facility Continental strategy
delivery and oversight

Vaccine R&D centres and
R&D coordinating unit

Capability and Capacity
Networks

Technology transfer and IP

Vaccine Technology
Transfer & IP Enablement
Unit

Infrastructure development

Advocacy for enabling trade
policies for Vaccines
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Africa and beyond...

Build a diversified and sustainable vaccine development
and manufacturing capability in Africa

to ensure vaccine supply security in Africa

as an integral part of the global vaccine supply chain
especially in emergency disease outbreak situations



VMPA
Study
Conclusion

VMPA STUDY

VACCINE MANUFACTURING AND
PROCUREMENT IN AFRICA

Space for multiple major players in the vaccine
production field in Africa

A number of regional hubs could be established.

Requires the right level of political and technical
support

to develop the necessary ecosystem to establish a viable,
competitive and sustainable vaccine manufacturing
capability.

Long-term vision - tied to national (health) security
and regional health security.
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AVIM . and PAVM

AFRICAMN VACCINE MANUFACTURING INITIATIVE

Central

Potential
Lead

Market design and

Agenda-setting demand Technology Regulatory Infrastructure
and coordination intelligence Access to Finance transfer and IP strengthening R&D and talent development development
Continental African Vaccine Vaccine Embedding Vaccine R&D Capability and Advocacy for
strategy delivery || Vaccines manufacturing Technology Vaccines regula- || Centres and Capacity enabling trade
and oversight Procurement deal preparation Transfer & IP tory excellence R&D Network policies for
Pooling and financing e e e f| in NRAs and coordinating vaccines
Mechanism facility RCOREs unit
o O through O O
M) AMA and f@j @j
AMRH =
PAVM AVATT Afrexim/AfDB AMA & AMRH TBD PAVM AfCFTA




African Vaccine Manufacturing Industry Forum

No. Organisation Country
1 Biogeneric Pharma Egypt
2 Biovac Egypt Egypt
3 Polygon Pharma/ Biovac Egypt for Vaccines and Serums Egypt
4 EVA Pharma Egypt
5 Gennecs Egypt
6 MEVAC / Vaccine and Biotechnology City (VBC) Egypt
7 Minapharm Pharmaceuticals Egypt
8 VACSERA Egypt
9 Armauer Hansen Research Institute (AHRI/MoH) Ethiopia
10 African CDC Ethiopia
11 Atlantic Life Sciences Ghana
12 DEK Vaccines Ghana
13 Biovax Kenya
14 Institute Pasteur Morocco Morocco
15 Samsung Biologics for Institute Pasteur Morocco Morocco
16 Innovative Biotech, Nigeria Nigeria
17 Biovaccines Nigeria Nigeria
18 Institute Pasteur Dakar Senegal
19 Afrigen South Africa
20 Aspen South Africa
21 Biovac South Africa
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AVMI: Voice of Industry in Africa

AVMI - key point of contact for multilateral engagement with vaccine
manufacturers in Africa.

1. Priority is to achieve practical and realistic modalities for the procurement of vaccines, both from the
international agencies and also from African governments (GAVI and non-GAVI volumes).

2. Requires a transitionary procurement support fund or similar vehicle.

* Pricing mechanism needs to support journey to sustainability and provide a business case for
investment.

A premium per dose that manufacturers will be guaranteed.

 Timeframe: Recognise that this cannot continue into perpetuity - but it needs to be significant
enough (10 years, 15 years?)
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AVMI: Voice of Industry in Africa

3. Full (end-to-end) vaccine manufacturing:

Model should support both DP and DS manufacture and ensure that incentives and design drive
full vaccine manufacturing capacity building in Africa.

In addition models should also support collaborative regional, continental, and international
manufacturing value chains.

Important if Africa is to be in a position to manufacture vaccines in future outbreak and
emergency situations (global and regional).
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Scaling Up African

Vaccine
Manufacturing




Wellcome,
Biovac and BCG
published a
report in
January 2023

Scalmg Up

African Vaccnie ‘ -

Manufacturing
Capacity

Perspectives from the African
vaccine-manufacturing industry
on the challenges and the need
for support

January 2023

Phata by Adsns Sanchez  E+ via Gatty images

Il. Executive Summary

Cieasen. v Doers
ofstsahadars - at rton contnanta,an obal spectcaly
maket-access prasastes.
Wanutactur
0% of Arica’ vaccins domend tobe uppled Y 1, improvs aconamic sy,  few success
Frst. - scse J
rangement xpors 1o warkon manfacunng s
T aro onderszea .
e
Tre
periulr
oed 4
Tchies s 11 PAF-on facites, wping 2 -
cratig ok o ot o gt oo s s o s
s furney have seady b, overcapecty corantand sancunced F Capecty ime e mecnaniaa wi reuerroviing
g o ha 603 abor 2040 PAVIA et .

o shon. snd i tom.

Corporations (MNCs) or Developing Courtry Veccine: ende w wel.

I . by s panss

o e e ot vt bl

V. Key findings

"\l’l‘!l irney. o \ mnarm n Auscontingty, 1 target set by the PAUM FF. - 60%.

o et et ety
praseeri i ot
T——

b s rscaoied ey o e e 1% o P o

Copyright © 2022 by Boston Consulting Group. All rights reserved.



Figure 1: Diversity of interviewed profiles

Africa LMICs Global
~43% ~11% ~46%
9
(~14%)
20
7 (~32%)
~11%
. . 1 (~11%)
(-8%) (5% -2%)
18
(~29%)
African African health African African LMIC biopharma Global health Global Total
manufacturers organisations regulators Academics companies and organisations  biopharma
and industry industry bodies companies and

bodies industry bodies




Executive
summary (I/11)

There is a compelling need for expanding vaccine-manufacturing
capacity and capabilities across the African continent - the target
defined by the PAVM is a strong rallying cry to initiate change

The African vaccine-manufacturing industry today is still in its very
early stages but is not starting from zero, with a dozen African
players spread across the continent

The PAVM FFA has put forward one vision of the African vaccine-
manufacturing ecosystem based on its analysis and 2040 goals

Many promising announcements have been made and initiatives
have been launched in the past 18 months

Manufacturers stress that economic viability still needs to be \

demonstrated, and is crucial to the success of this strategy. A few
success factors should be considered, such as:
» Large-scale facilities need to be prioritised
« Manufacturers should be able to export their products to the
continental market
« A mechanism will be needed to subsidise locally manufactured
vaccines




Executive
summary (lI/11)

African manufacturers identify three major risks to the desired
economic viability:
» Sustainability risk: lack of concrete measures, uncoordinated
effort
» Strategic risk: broad strategy, need for further prioritisation to
guide manufacturers' efforts and investments in the short- and
mid-term
» Support risk: concern about loss of attention and effort over
time as the Covid-19 pandemic recedes

-=== I|here are several prerequisites to creating conditions for a
sustainable ecosystem for African vaccine manufacturers:
« Advance purchase agreements from African governments
* Areview of the procurement mechanisms
* Financial mechanisms to counterbalance the lack of price-
competitiveness
» Coordination mechanisms to improve information sharing

African manufacturers should focus on strategic and realistic
priorities to initiate change. They need to prioritise supply-
constrained products with less complex end-to-end manufacturing
processes in the short- and mid-term

¥y,

16



BCG W =
wecome  BIOVAC

Profitable
business

Requirements @C@

for and Sizable Q Investment
consequences of market 2/ attractiveness
devising a viable

business model @

Competitive Large
product manufacturing
offering M facility

~Z3A Requires 2~ 34 Leads to 17




Assessment of key challenges by African

Ranking of priority challenges by groups of African vaccine manufacturers

All
respondents

Respondents with existing
Vx manufacturing activities

Finance

[ Finance ]>{Tech transfer

\

Talent

Tech transfer

Respondents making plans
to manufacture Vx

Talent

Finance

7

.

Market demand

Regulatory

Market demand
Talent Coordl- Regula-
J nation tory

Supply chain

7

Market demand

7

37 \&

N\

Source: African Vaccine Manufacturer Survey, Number of Respondents =9

Supply chain Regulatory
[ Infrastructure ~[Inf rastructure Infrastructure
[ Coordination Coordination

manufacturers

Local manufacturers focused
on practical considerations
when thinking about key
barriers to scaling
capabilities

Different priorities
depending on maturity -
existing manufacturers
prioritise more market

demand and tech transfers
« Already have infrastructure
and staff in place
e Know complexity of Tech
Transfers and of finding
market opportunities

18
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Figure 4: Capacity mapping - Existing capabilities per manufacturer in Africa
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Institut Pasteur Morocco

Institut Pasteur Tunis

Saidal

Vacsera

@ Morocco

©) Tunisia

¢ Algeria

= Egypt

BCG
Influenza
Rabies
Tetanus
Typhoid
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Covid-18
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Overview . g
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In Africa for the development and
manufacture of affordable vaccines

/

* Establish end-to-end vaccine development and manufacturing
capability for local and export markets

Product Development Manufacturing Distribution

» ..through product development partnerships and tech transfer
partnerships
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Built capabilities in formulation, fill and finish OOI

as well as product development &
BIOVAC

science of protecting life

... reverse integration approach

Step 5: Product . os Step 1: Packagin
P Step 3: Formulation Step 2: Filling P aging
development and labelling
S iinical Formulation (and F&F) F&F technology 0 Packaging of 3 other
.V Pe<linica for 1 product: transfer for 2 products: vaccines under cold
chain conditions
BILL¢ MELINDA
GATES foundation R
@ Pﬁzer sanofi I~
P AT H AJVaccines
1O ACH+/200 PCV13 (Prevenarl3) Hexavalent Vx) v
Y
'
_ biorarma
w \a Eg‘j‘ 4
wellcome ‘b e =1}

i =C
‘gf"“\ﬁ International ;
vmv Vaccine

| Y Insti i i
WY Institute Covid-19 Vx vials per

year —fo be launched
mRNA this year)
Hub
C\LProgramme

Partnered with world class vaccine organisations ..



Building globally recognized product development @

capability BIOVAC
Hib Conjugate Pneumo Conjugate Recombinant GBS Conjugate
Vaccine Vaccine Vaccines Vaccine
e The Haemophilus e The Pneumococcal e Biovac participated in 2 * Development of a - m
Influenza type b vaccine conjugate vaccine project recombinant vaccine GFO_UIO B Strept_ococcus o @ 2
project introduced allowed Biovac to entrench technology projects with conjugate vaccine. pg 5
conjugate vaccine its conjugate vaccine international partners.
capability at Biovac. technology platform.
P -------
OUVt-licensediiex ' PATH Partnership HIV/AIDS Vaccine BMGF
| vaccine ! Chengdu Institute for Candidate - Italian PATH
I companies: 2in | Biological Products partner
Asia and 1in USA | :
! | Transferred Tech IDRI ID93 Inventprise
! _WEO_PE R Packages
Bionet Asia Training

International Product Development Partnerships
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Building globally recognized product development ()\80
capability BIOVAC

science of protecting life

Bl oomberg Africa Edition v  Sign In

GBS Conjugate
Vaccine

Recombinant
Vaccines

Economics  Industries  Technology ~ Politics ~ Wealth  Pursuits ~ Opinion  Businessweek  Equality ~Green  CitylLab

Hib Conjugate \ Conjugate
Vaccine

South Africa’s Biovac Signs Deal to

_ ‘ o ! Produce i
¢ The Haemophilus e The Pneumococcal ¢ Biovac participated in 2 * Development of a novel m 3 Oral Cholera Vaccine
) . X . . X G B St tococcus | * Agreement comes as global cholera outbreaks strain supply
Influenza type b vaccine conjugate vaccine project recombinant vaccine roup repto us o @ a A = Covid-19 exposed Africa's lack of local production capacity
project introduced allowed Biovac to entrench technology projects with conjugate vaccine. 2 E i
conjugate vaccine its conjugate vaccine international partners. 23 November 2022 at 17:13 SAST o>
capability at Biovac. technology platform. | The Biovac Institute, a partly state-owned vaccine producer in South .
P - —— 3 Africa, has secured a deal to make an of oleraii :
I . N . recent global ol:nbreak:of‘thgldi:r:;ealrz‘i:h leha mOCIfIannas
I Out-licensedf-J M| PATH Partnership HIV/AIDS Vaccine BMGEF - ease have raised demand —
. ) : _ : Inve:
' vaccine I Chengdu Inshiul-e for CCIndIdCﬂe "C.Illdn PATH is arti :eagreementwiththe International Vaccine Institute include: st
tacs 9 . . | th licensing o i S S e >
| companies. 2in Biological Products partner - mu;edi'ugiﬁ;:l.n'afiéf.'lﬁn;"fi?ﬁ"'ﬁ?f ma
Asia and 1in USA Inveniprise Gincsio A pability will be buil,
| Transferred Tech IDRI ID93 o Being able to produce the raw material needed to make vaceioc i
WHO PQ ' P k = 01?90fthelast steps manufacturers on the S
| S e e - - = ackages | missing and will help scale up the local p

Products in Africa.

Bionet Asia Training

Tech Transfer on
Cholera vaccine
with VI

International Product Development Partnerships




Global mRNA Hub

O

BIOVAC

science of protecting life

Global partners

Coordinate & lead project,
monitor implementation

T -
i:\a s, medicines

..+ patent
pool

Draft IP / Gov. agreements,
monitor implementation

o o o o e I
Hub Recipient

T s T T
1

i Afgen Sg ;
i == BIOVAC !
' Receive tech and Receive tech and |
i transfer to recipients produce vaccines !
P |
e { Local / Regional partners |---------—-------
1 1
- 1

| AFRICACDC @y i
i Safeguarding Africa’s Health K J e i
i Provide regional Provide academic / i
] expertise clinical dev. support i

Biovac
responsible for scale up,
industrialisation of the process and
manufacture of the Ph Il CTM.
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End to end Vaccine
Development and
Manufacturing Capacity

Product Development
Drug Substance

Drug Product

Mix of technologies — scientific know-how
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Biovac Expansion Project ()OOI

IOV

@ = 9

Build a state-of-the-art vaccine manufacturing facility of global scale, aligned with
international standards

Scale up manufacturing capacity (500Mn doses theoretical maximum capacity) and
transition fo a high-volume / low-cost model

Lead the way at a continental level by setting up a drug substance suite and being
able to do end-to-end vaccine manufacturing

Supply most-needed vaccines to African populations and other LMICs, and ensure
Africa has the capacity to respond to the next health emergency

28



Site master planning phase 1b: Phase 1a + @
OCYV drug substance, fill finish block BIOVAC
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Ph I LEGEND PHASE I (Bio Building extension)
ase L.01 GATE HOUSE-MAIN ACCESS / 1.02 (a-e) BIO BUILDING / I.02 (f-g) BIO BUILDING EXTENSION / I.03 CANTEEN / I.04 UTILITY / 1.05 GATE HOUSE-MATERTAL DELIVERY / I.06 ELECTRICAL SUBSTATION / I.07 B-BUILDING

Building extension
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w BIOVAC / Manufacturers stress that economic viability still needs to be \
welilcome

et demonstrated.
* Advance purchase agreements from African governments
* Arevision of current the procurement mechanisms in Africa

* Financial mechanisms to counterbalance the initial lack of price-
competitiveness for a defined period

- J

Profitable
business

O

@ Investment

3 attractiveness
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The market roduct (©°) 2 (715 ) manacu

offering facility

Sizable
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