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Today’s Agenda

・Basic concept for biopharmaceutical quality control

・Virus safety of EV products

・Comparability of EV products
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Today’s scope
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Chemical compound VS Biopharmaceutical

BiopharmaceuticalChemical Compound

• Just one identical molecule
• Clear comparability

• A lot of variations (sugar chains, nucleic acid mutations etc.)
• Numerous active ingredient-related proteins/cells/nucleic acid
• Impossible to confirm identical

Comparability???
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Easy to clarify two compounds are identical.

A lot of variations. Which are comparable?

Biopharmaceutical

Chemical Compound
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ICH guideline Q5E Comparability of biopharmaceuticals

The demonstration of comparability does not 
necessarily mean that the quality attributes of 
the pre-change and post-change product are 
identical, but that they are highly similar and 
that the existing knowledge is sufficiently 
predictive to ensure that any differences in 
quality attributes have no adverse impact upon 
safety or efficacy of the drug product.
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①

②

③

Are routine Shipping tests enough to evaluate comparability?

Comparability

【Shipping test】
Sugar Content

pH

Weight
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Comparability of Biopharmaceutical 

Routine Tests

Unknown Characters

Prior Knowledge
Additional Characterization

depends on the impacts of changes

Evaluation

Non-clinical?

Clinical?

in vitro Tests?
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Contamination of infectious agents

 in Biopharmaceuticals

Cultured Cells Virus seed

Raw Materials

Fetal Bovine 

Serum

Porcine

Trypsin
Cultivation

Manufacturing Process

Will Collapse the products

×Autoclave

×Dry-air Sterilization

×Gamma ray

×Ethylene Oxide Treatment

Easy to come,              easy to grow,             and hard to remove

Severe Viral Inactivation
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EXAMPLE OF VIRUS CONTAMINATION 
IN BIOLOGICAL MANUFACTURE. 

最新技術でも混入はある

Contamination is not past.
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Virus Safety of biopharmaceuticals
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Standards for biological raw materials
MHLW Notification No. 210, 2003.

(Latest partial revision on 2018, MHLW Notification No. 37)

https://www.pmda.go.jp/files/000268474.pdf
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Conventional Biologicals EV products

Cells Well-characterized Cell line
Not Well-characterized
MSC, primary cell, etc.

Nanofiltration
（15～35nm）

Effective Remove both EVs and viruses

Low-pH, Detergents, 
S/D treatment

Effective Inactivate both EVs and viruses

Affinity Columns Effective Buffers will affect EVs

Other purification Effective Developing

Concentration
Diafiltration

Remove only virus Concentrate both EVs and viruses

Virus safety related process
Conventional Biologics VS EV products
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Stricter other Approaches

Well-characterized Cells & 

Appropriate Raw Materials

Testing for Viruses

In Manufacturing Process
Evaluated 

Virus Clearance Process

Virus Safety

Complimentary Approach

Cover the poor clearance

Concept of virus safety for EV products

General concept
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Avoid to use animal-derived raw materials in manufacturing process
(as possible)

Strictly conduct virus tests in Cell Banks and manufacturing process

STRATEGY OF VIRUS SAFETY FOR EV PRODUCTS
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Comparability is critical in pharmaceutical development

• Research-scaled products VS  Mass-scaled products
• Non-clinical products VS Clinical trial products
• Clinical trial products VS Commercial products

If comparability is broken, the development should be rewound!
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Research No-clinical Early clinical
Late clinical

Commercial

Scale-ups and technical transfers will impact the quality of EVs.

Comparability evaluation should be conducted on each stage.

10～1000L
Scale-up

Technical transfer

Development Stage

1000～10000L

Scale-up

Technical transfer

Scale-up

Technical transfer
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ALL ARE “EV”S. BECAUSE EV MARKERS ARE POSITIVE!

Can we judge which EVs are comparable?
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THE CONTENTS OF EVS ARE CRITICAL!

miRNAs

mRNAs

Genomic DNAs

Membrane proteins

Secretary proteins

Lipids

Contents
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But, it is limited to clarify all contents affect the efficacy and safety….

CRITICAL CONTENTS SHOULD BE IDENTIFIED!
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High priority : Identification of CQA related to efficacy and safety.

CQA (Critical Quality Attribute)

Comparable



Page 26© 2025年 Drug Information Association, Inc.

| 

CQA

Data of Candidate CQA should be collected since early stage.

Number of CQA candidates

Prior Knowledge about CQAs

Final

CQAs

CQA

candidates

Early Stage Late Stage
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Conclusion

• Variations of EVs are more than conventional those of biopharmaceuticals。

• The characters of EVs are similar to viruses, 
     so it is hard to separate EVs and viruses in manufacturing process.
• Virus safety strategy weighs on raw materials and virus tests.

• Very difficult to clarify the comparability.
• CQA candidates should be collected since early stage.
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Questions?


