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Global COVID-19 Vaccine Supply Chain 
Landscape
Bio-Process Systems Alliance  

Matthew Downham: Sustainable Manufacturing Lead, CEPI
16th June 2021
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Coalition for Epidemic Preparedness Innovations

• Launched in Davos in 2017

• Innovative global partnership between public, 
private, philanthropic, civil society organizations

• Develop vaccines to stop future epidemics

• Priority pathogens for vaccine R&D projects
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A global partnership

Vision

A world where epidemics are no longer a threat to humanity

Mission

To accelerate development of vaccines against emerging infectious 
diseases and enable equitable access to these vaccines for affected 
populations during outbreaks
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Drive the development of a 
post- pandemic consensus and
design a more robust and 
effective global preparedness 
and response architecture

• Build a strong, post-pandemic global 
coalition

• Push for collaboration and solutions 
which will enable a faster system-wide 
response

• Coordinate a scalable on-
demand manufacturing network

Develop vaccines and promising 
biologics against the most 
prominent known threats, building
on COVID-19 achievements and
CEPI 1.0

• End the COVID-19 pandemic

• Eliminate the risk of coronavirus 
pandemics

• Accelerate development of vaccines 
and other biologics against known high-
risk pathogens

Harness innovations in technology 
and systems to significantly 
reduce the global vulnerability to 
threats of novel pathogen
outbreaks

• Use vaccine development innovations to 
give us a head-start on other novel 
threats

• Invest and scale critical research 
innovations which underpin rapid 
vaccine development

• Invest in innovations so vaccine 
manufacturing is cheaper, faster, and 
closer to an outbreak

Connect to enhance and 
expand global collaboration

Prepare for known epidemic 
and pandemic threats

Transform the response to the 
next novel threat

CEPI 2.0 strategic objectives (2022-2026)
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CEPI’s vaccine portfolio

5 vaccine
candidates

6 vaccine
candidates

4 vaccine
candidates

2 vaccine
candidates

3 vaccine
candidates

Rift Valley

fever
COVID-19ChikungunyaNipahLassaMERS

3 platform 
technologies

Disease X

12 vaccine 
candidates 

– 10 in 
active dev.
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Vaccine's pillar of the Access to COVID-19 Tools (ACT) Accelerator coordinating the 
COVAX Facility, a global risk-sharing mechanism for pooled procurement and 

equitable distribution of COVID-19 vaccines (founded Q1/2020)
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Over 3.7 million lives now lost

Expected to cost the global economy 
USD 28 trillion by 2025

Destroyed the livelihoods of hundreds of 
millions, fractured societies, and broken 
the very essence of ‘normal life’

The COVID-19 
pandemic…
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Speed AccessScale

Today* - 10 CEPI-supported COVID-19 vaccines

Location USA USA Germany China UK South KoreaUSA China India

Platform DNA mRNA mRNA Viral Vector Viral Vector Protein Protein Protein Protein

Antigen / 
Adjuvant

Full-length S 
protein

Full-length S 
protein

Full-length S 
protein

Receptor 
Binding 
Domain 
(RBD)

Full-length S 
protein

Full-length S 
protein / 
saponin-
based 
Matrix-M

Full-length S 
protein / 
CPG1018

Monomer 
RBD / CpG-
alum

Current 
phase Phase II/III Phase III ongoing. 

WHO EUL granted
Phase II/III Phase I

Phase III ongoing. 
WHO EUL granted Phase I/IIPhase III Phase II/III Phase I/II

ModernaInovio CureVac
AstraZeneca /
Univ. Oxford

University of 
Hong Kong

Clover 
BioPharmaNovavax Biological E

ProteinViral vectorDNA / mRNA

COVID-19 SK Bio VBI Vaccines

USA/ Canada

eVirus Like Particle

Preclinical

Recombinant 
RBD / Alum, 
AS03 or 
CpG+Alum

Full-length S 
protein (B.1.351 
strain) / Alum

*Current as of 14th May 2021
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Global COVID-19 vaccine supply chain and 
manufacturing summit (08-09Mar’21)

• Facilitate global free flow of vaccine supply specific goods and workforce/expertise

• Continue tech transfer & manufacturing partnerships to scale up & out C19 vaccine capacity

• Better demand forecasting & inventory management of raw materials & critical consumables

• Support from the highest political level is needed

• Value of regulatory harmonization & streamlining to accelerate manufacturing & supply

• Improve production, vaccine demand and supply forecasting and visibility

• Consider the potential impacts of COVID-19 production on non-COVID-19 products

• Expand vaccine manufacturing capacity, promote equitable access, leave no one behind

CEPI press release: Meeting discusses C19 vaccine manufacturing bottlenecks that must be urgently tackled for C19 vaccine output to reach its full potential

https://cepi.net/news_cepi/meeting-discusses-covid-19-vaccine-manufacturing-bottlenecks-that-must-be-urgently-tackled-for-covid-19-vaccine-output-to-reach-its-full-potential/
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COVID-19 vaccine producers by continent, with stage 3 and late stage products

INTENDED TO PROVIDE INSIGHT BASED ON CURRENTLY AVAILABLE INFORMATION FOR CONSIDERATION AND NOT SPECIFIC ADVICE.      
REFERENCES TO SPECIFIC ORGANISATIONS ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY ENDORSEMENT OR RECOMMENDATION

§ AstraZeneca

§ J&J
+ around 15 companies with earlier stage products 

and >150 partnerships with C(D)MOs

§ AstraZeneca
§ BioNTech/Pfizer
§ Gamaleya Research 

Institute
§ J&J
§ Moderna
§ Novavax

§ AstraZeneca
§ Beijing/Sinopharm
§ Bharat/ICMR/NIV
§ Cansino
§ Chumakov Federal Scientific 

Center
§ Gamaleya Research Institute
§ J&J 
§ Novavax
§ Serum Institute of India
§ Sinovac
§ VECTOR

§ AstraZeneca
§ CanSino
§ Gamaleya Research 

Institute
§ SinoVac

South and Central America

§ AstraZeneca
§ BioNTech/Pfizer
§ J&J
§ Moderna
§ Novavax

North America

Europe Asia

Australia

Africa

Rapid global vaccine manufacturing scale-up
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*Not used in high volumes in other COVID-19 vaccines or other biologics in general, often used in gene therapy
In bold - input with potential/current supply challenges highlighted by majority of interview partners

~3

Viral
Vector ~5

Inactivated
(bioreactor 
based)

Protein 
Subunits

RNA

~3

~3

Platform
2021 announced supply
billion doses

Upstream process Downstream process Fill and Finish Distribution/Storage

§ Vials
§ Caps/Stoppers
§ Excipients
§ Adjuvants

Widely used in biologics manufacturing

§ Dry ice
§ Frozen storage

§ Single-use assemblies
§ Filters (ultrafilters, 

tangential flow filtration)
§ Chromatography monolith* 

& consumables (eluants, 
buffers, resins)

§ Bioreactor bags
§ Single-use assemblies
§ Plasmid DNA template
§ Nucleotides/amidites
§ Reaction enzymes
§ 5’-Cap

§ Bioreactor bags
§ Single-use assemblies
§ Cell culture media
§ Transfection reagents*
§ Plasmids*

§ Vials
§ Caps/Stoppers
§ Lipid nanoparticles
§ Microfluidic mixing 

systems

§ Vials
§ Caps/Stoppers
§ Specific excipients (e.g. 

carbohydrates)

§ Vials 
§ Adjuvants
§ Caps/Stoppers
§ Specific excipients (e.g. 

carbohydrates)

§ Single-use assemblies
§ Filters (ultrafilters, 

tangential flow filtration)
§ Chromatography 

consumables (eluants, 
buffers, resins)

§ Bioreactor bags
§ Single-use assemblies 

(including filters, tubing)
§ Cell culture media
§ Transfection reagents*
§ Plasmids*

§ Single-use assemblies
§ Filters (ultrafilters, 

tangential flow filtration)
§ Chromatography 

consumables (eluants, 
buffers, resins)

§ Single-use assemblies
§ Filters (ultrafilters, 

tangential flow filtration)
§ Chromatography monolith* 

& consumables (eluants, 
buffers, resins)

§ Bioreactor bags
§ Single-use assemblies
§ Cell culture media

Drug substance manufacturing

Potential shortages impact vaccine value chain

INTENDED TO PROVIDE INSIGHT BASED ON CURRENTLY AVAILABLE INFORMATION FOR CONSIDERATION AND NOT SPECIFIC ADVICE.      
REFERENCES TO SPECIFIC ORGANISATIONS ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY ENDORSEMENT OR RECOMMENDATION
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Potential capacity expansion opportunities 

Highly specific to C19 Vx; no 
competition with other health products

Not specific to C19, but limited risk of 
competition with other health products 

Not specific to C19, potential risk of 
competition with other health products 

Platform Production capacity Requirements to meet supply targets

Protein subunit/ 
viral vector 

Fill-Finish 

mRNA

Inactivated virus 

§ Can draw on installed manufacture base
§ Meeting 2021 announced supply targets, 

requires <1-5% of existing capacity 

§ Rapid scale-up; most produced platform 
thus far 

§ Sufficient capacity online to meet 2021 
announced supply targets

§ Novel technology 
§ (Almost) exclusively for C-19 Vx 

production 

§ Requires building of new capacity or 
potentially process/equipment 
effectiveness improvements

§ No potential for repurposing 

§ Further repurposing possible
§ Risk for supply chains of other health 

products likely limited, given existing 
installed base and expected excess 
capacity available

§ Repurposing of additional capacity 
difficult due to viral containment 
requirements to handle live virus

§ Repurposing/expansion potential 
lacking sufficient data 

§ Potential risk of competition of capacity 
with other health products (e.g. 
vaccines, biologics) 

§ Expected global announced supply 
targets of >10BN vials according to 
industry observers

§ Likely need of <2.8BN vials capacity for 
C19 Vx (2021) 

§ High fungibility with other bioreactor-
based inactivated vaccines

§ Low fungibility with other types of 
capacity due to viral containment needs

§ Same capacity as for other 
vaccines and biologicals (that 
come in vials) 

§ Uses different technologies, e.g. 
bioreactors, chicken embryos…

§ Similar production to many 
common Vx, e.g. influenza 

§ Uses bioreactors that are 
needed for other biologics &/or 
vaccines 

INTENDED TO PROVIDE INSIGHT BASED ON CURRENTLY AVAILABLE INFORMATION FOR CONSIDERATION AND NOT SPECIFIC ADVICE.      
REFERENCES TO SPECIFIC ORGANISATIONS ARE SOLELY FOR INFORMATIONAL PURPOSES AND DO NOT CONSTITUTE ANY ENDORSEMENT OR RECOMMENDATION

Interdependencies impacts many health products



16

1. Limited data to forecast (input material) supply and manufacturing needs:

Ø Accurate forecasting of projected input material needs, impacts demand volumes

Ø Short input material lead times across the supply chain - limited by visibility of their demand, prioritisation, supply 
allocations

2. Increased safety stocks

Ø Indications of uncertainty-induced increased safety stocking

Ø Negative consequences beyond COVID-19 vaccine availability e.g. increased write-offs, impacts on production of 
other health products requiring the same inputs

3. Increased trade and regulatory barriers

Ø Concerns over expansion of trade and regulatory barriers requiring multi-agency responses to mitigate disruption to 
input material supply chains and manufacture of vaccines / biologicals

Emerging input material challenges identified

Key Priorities Identified
Public-private sector collaboration

Forecasting of potential needs and their communication
Visibility of input material and demand needs

Plan and anticipate potential capacity constraints
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COVAX supply chain & manufacturing task force
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https://cepi.net/news_cepi/covax-manufacturing-task-force/

• Facilitating the establishment of global trade processes 
for free movement of materials, components, reagents, 
and skilled workforce required for vaccine manufacture
Ø Resolving the impact of import–export authorisations or bans 

and other cross-border trade-restrictions

• Creating a voluntary partnership to improve visibility of 
the supply of manufacturing inputs

• Identifying and voluntary matchmaking of fill/finish 
capacity between manufacturers across multiple regions

• Utilising global vaccine capacity to support vaccine 
development partners and facilitate voluntary 
technology transfers between partnering manufacturers

COVAX SC & MfG TF: short term objectives
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https://cepi.net/news_cepi/covax-manufacturing-task-force/

• Establish or upgrade vaccine manufacturing facilities, 
particularly in LMICs leveraging appropriate mechanisms and 
business processes

• Stimulate public-sector and private-sector investments in 
vaccine manufacturing innovations to accelerate pandemic 
response and production of routine vaccines

• Identify policy needs and build regulatory capabilities to 
improve manufacturing capacity in LMICs in compliance with 
global norms and standards

• Coordinate development of sustainable and resilient 
regional supply chains across a global manufacturing 
ecosystem

• Defining ways to upskill and enlarge the vaccine 
manufacturing workforce in key areas (e.g. CMC)

COVAX SC & MfG TF: mid-long term objectives
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Address challenges through four workstreams 
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Input Supply Marketplace - concept
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Input Supply Marketplace - cycle

Input Supply 
Marketplace
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Input Supply Marketplace – launch June 2021
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Shared information allows item identification & 
request, but not their origin 
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Minimum viable pilot launch preparations
• Partners test the input supply marketplace user friendliness

• Refine and finalize the marketplace ready for launch

• CEPI launch v1.0 input supply marketplace – Jun/Jul’21

• Prepare the v2.0 marketplace generation for lift off – 2H’21
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• Partnership and collaboration are key to success

• End-to-end transformation from single use/raw material supply to vaccine provision 

• Remove barriers and build the supply chain oversight/forecasting for the future

Ø Requiring data – to model forecast supplies

• A system that can flex when epidemic/pandemic surge demands occur and yet have, 
a business-as-usual application

• Reduce and mitigate risk to improve efficiencies

Requirements for Change



www.cepi.net

@CEPIvaccines

http://www.cepi.net/
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