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Remarkable Technology Innovation and Vaccine Uptake

Source: King ML. How manufacturing won or lost the COVID-19 vaccine race. Vaccine. 2024 Feb 15;42(5):1004-1012



Inequality in Drug Substance Production

Vaccine Origin Country Output (billions) DS Producers
AstraZeneca UK 2.9 11
Bharat India 0.35 1
BioNTech-Pfizer Germany-US 3.21 2
CanSino China 0.31 1
Janssen US 0.4 2
CIGB Cuba 0.04 1
Finlay Cuba 0.02 1
Moderna US 0.9 2
Novavax US 0.03 2
Sinopharm China 2.6 1
Sinovac China 2.8 1
Sputnik Russia 0.28 3

Source: Airfinity May 2022 in Shadlen, 2022 https://hdl.handle.net/10438/32564

https://hdl.handle.net/10438/32564


Challenges in Increasing 
Vaccine Supply during 
COVID-19

Drug Production, Synthetic Drugs

• Remove intellectual property rights

• Multiple producers enter the market

Why This Doesn’t Work for Vaccines

• Complexity of Vaccine Production
▪ Knowledge from original companies

• Regulatory Approval
▪ No easy pathway for ‘generic’ vaccines
▪ New clinical trials: time-consuming and 

costly



The AstraZeneca –
BioManguinhos 
Tech Transfer

• AstraZeneca – BioM partnership

• 50% COVID-19 vaccines used 
in Brazil (late 2021) 

• Politics, regulation, and 
capabilities matter -- in Brazil 
and beyond



Advantages: development 
stage, BioM’s capabilities 

and redeployment 
opportunities (yellow fever 

and interferon facilities),
AZ willing to partner  



Capabilities and 
streamlining 
tech transfer

Two stages: 

• Fill and finish 

• Full technology transfer

AZ sent info before signing 
the TT agreement – BioM 
signed an NDA

Parallel activities: teams 
working at different steps of 
TT (e.g., quality control, 
regulatory issues, etc)



Political and Strategic Context

Members of Congress from multiple 

parties visiting BioM/Fiocruz, July 2020
Fiocruz receiving an award from the Auditing 

Court for transparency in the COVID-19 project

The health minister and the president of 

Fiocruz delivering the COVID-19 vaccine



Regulatory 
Flexibility

“ANVISA could have said 
[document] accepted or 
not accepted, but instead 
the agency helped building 
up the [streamlined 
production] process. They 
were part of the process, 
not a passive agent.” 
(BioM Informant)

AZ applied for 
approval 

Jan 2021

AZ submits initial 
documents

Oct 2020
Clinical trial 

phase III

Jun 2020

Anvisa inspects 
and issue GMP

Dec 2020

Anvisa issues 
approval

Mar2021



Lessons

• Capabilities: BioM was a useful partner given 
its experience and its know-how was crucial 
to fast-track tech transfer.

• Regulation: Prompt guidance on adapting 
manufacturing, clinical trials, and dealing with 
unforeseen challenges.

• Politics matter but are little acknowledged in 
international guidelines.







Gaps and New 
Opportunities

• The political economy of 
pharmaceutical regulation

• LMIC National Regulatory 
Authorities’ different 
procedures and approval 
times

• Explain variation



Country Vaccine Regulatory authorization Vaccination started

UK Pfizer Dec 02, 2020 Dec 08, 2020 with Pfizer

USA Pfizer Dec 11, 2020 Dec 14, 2020 with Pfizer

Mexico Pfizer Dec 11, 2020 Dec 24, 2020 with Pfizer

Chile Pfizer Dec 16, 2020 Dec 24, 2020 with Pfizer

Argentina Pfizer Dec 22, 2020 Dec 29, 2020

Argentina Sputnik Dec 23, 2020 Dec 29, 2020 with Sputnik

Colombia Pfizer Jan 05, 2021 Feb 17 2021

Brazil AZ Jan 17 2021 Jan 17 2021 with Sinovac

Brazil Sinovac Jan 17 2021 Jan 17 2021 with Sinovac

How were vaccines 
regulated? What 
were the procedures 
and political 
challenges? 



Thank you!

谢谢

emassard@gmail.com

mailto:emassard@gmail.com
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