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VACCINES PRODUCTION: HIGHLY COMPLEX

SMALL 

MOLECULE 

DRUGS

VACCINES

Virus

Bacteria

Recombinant 

proteins

• Small, well characterized 

molecules

• Solid processes & experience

• Limited quality control 

burden

• Lower production costs

• Large molecules, difficult to 

characterize

• High quality control  burden

• Formulation complexity

• Smaller batches, many complex 

operations

• Viral security constraint 

(biosafety containment)

• Expensive production

Increasing complexity, controls and cost  to produce
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VACCINE MANUFACTURING : A LONG WAY!
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VACCINES, A COMPLEX MANUFACTURING

•High tech / Biotech industry : 

Specific know-how to control live micro-organisms

• Quality oversight all along manufacturing

• More than 1000 people in France fully dedicated
to Quality

• Double control by Health Authorities
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HEXAVALENT COMBINATION VACCINE
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A pediatric combination immunizing against 6 diseases

1 Vaccine 9 Antigens 50
Manufacturing
steps 223

Analytical
Methods 1277

Individuals
tests

DIPHTERIA PERTUSSIS HIBTETANUS HEPATITIS BPOLIO
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15 months

15 months

18 months

12 months

24 months

6 m.

Drug Product 

Formulation, 

Filling, Visual 

Inspection, QC, 

Packaging, 

Release

VACCINE BATCH RECORD FIGURES

• ~ 1000 pages

• ~ 10 000 data

• > 50 people completing & 
double checking entries + 

compliance to limits / 
specifications
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QUALITY POST RELEASE ACTIVITIES
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• Stability studies

•Retained sample annual review (US CFR 21)

•Management review for pharmaceutical quality
system

• Annual Product reviews

• Periodical Revalidations 

• Product Technical Complaints and 
Pharmacovigilance
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MANDATORY ANTICIPATION: Significant time between prod & delivery 

2020 2021 2022 2023 2024 2025

Vaccines delivered today began
manufacturing in 2020

Vaccines production beginning  
now will be delivered in 2025
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3 MAIN CHALLENGES /MANUFACTURING VACCINES

COMPLEXITY & LENGTH 

OF THE PRODUCTION 

PROCESS 

• Biotechnology process

• 7 to 36 months 

production cycle

UNANTICIPATED 

INCREASE IN GLOBAL 

DEMAND

• Limited number 

of vaccine producers 

worldwide

REGULATORY 

COMPLEXITY

• MULTIPLE  REPEAT 

TESTING Accounts for 

70 % of total time for 

production

• POST APPROVAL 

CHANGES
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321
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REGULATORY COMPLEXITY
INCREASING

REGULATORY 

COMPLEXITY
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- HEALTH AUTHORITY BATCH RELEASE
- POST APPROVAL CHANGES
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Countries
with

control

MANUFACTURER
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EU

CONTROL

EU countries

Reliance on 

OMCL release

Non Reliance on 

OMCL release

1ST
RELEASE 2ND

RELEASE 3RD 
RELEASE

Need for 

RELIANCE & RECOGNITION
Need for HARMONIZATION

REGULATORY 

COMPLEXITY HEALTH AUTHORITY BATCH RELEASE
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CHALLENGE OF POST APPROVAL CHANGES
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Companies are globalized Regulatory approvals are nationalized

REGULATORY 

COMPLEXITY
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1 ANTIGEN, SEVERAL VACCINES, MASSIVE LICENSURES
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A tremendeous amplification

1
POLIO ANTIGEN

596
LICENSES

8
VACCINES

Vaccinology Conference ARVAC June 2023 Philippe Juvin – Chief Pharmaceutical Officer



THE IMPACT OF A SINGLE VARIATION

1 VARIATION

FOR 

7
Products

licensed in

138
countries

EXAMPLE

MANUFACTURING
CAPACITY INCREASE
& ASSOCIATED CHANGES

6 CHANGES

Major
reporting level

62
countries

No
reporting

39
countries

Minor
reporting level

37
countries

22 countries

raised

177 questions

of which only

19 are different
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1 out of  2  are at risk of shortages due to Post Approval Changes 

CHALLENGE OF POST APPROVAL CHANGES
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CALL TO ACTION!
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Create an open & continuous 

dialogue between Public Health 

Institutions & Industry

Decrease complexity of 

batch release processes 

Reduce post approval 

changes regulatory burden 

Seek common solutions for 

improved supply
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BATCH RELEASE RELIANCE : WHO-NNB
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CONCLUSION

•Reducing complexity brings PUBLIC HEALTH BENEFITS

• - Enhanced innovation

• - Fewer shortages, shorter time to market

• - More sustainable vaccine supply contributing to higher coverage rates & 
population protection

• Vaccination is a global need = needs a global approach

• Early cooperation between parties and anticipation are key
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THANK YOU
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