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1 - Are mAbs considered to be "well-
characterized" biologicals?

The term “well-characterized” is not defined
If “well-characterized” means:

Primary structure determined from recombinant DNA sequence 
and fully accessible to analytical verification
Set of orthogonal analytical methods available to characterize the 
identity and amount of related variants with high sensitivity
Glycosylation profile can be comprehensively determined with 
regard to identity and content of individual glycans with high 
sensitivity
Accurate and relevant bioassays for pivotal Fab and Fc related 
biological functions available

Then the answer is YES
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3 - To what extent are current methods for 
physicochemical characterization sensitive 
enough to detect differences?

Current methodology sensitive to detect differences in
Primary structure, identity and amount of related variants 
including aggregates, glycosylation profile (less complex for mAbs 
than e.g. for epoetin or FSH) and others
Example: Physicochemical tools are able to detect batch to batch
differences in reference product mAbs

The same physicochemical tools should be applied to 
biosimilars
Major question is not the ability to detect differences 
but the determination of their clinical relevance

To be answered by combining physicochemical results with 
functional assays and the qualification in preclinical and clinical 
studies
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4 - To what extent could biological and/or 
functional assays including potency assays 
substitute for a gap in sensitivity?

A comprehensive and orthogonal bioassay toolbox is 
available to characterize the relevant biological 
properties

Help to understand the relevance of physicochemical 
properties, 
e.g. the role of specific glycan variants on function

Bioassays complement physicochemical methods for 
higher order structure

– However, current knowledge and experience shows that mAbs 
exhibit a defined higher order structure given that the primary 
sequence is correct and the protein is present in soluble 
native state
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5 - What should be the relative role of the 
biological assays including potency assay in 
biosimilar comparison?

Help to establish structure function relationship
Biological assays represent an essential part in 
biosimilar comparison

Equally needed in the holistic evaluation of biosimilarity 
together with physicochemical, preclinical and clinical data

Not every bioassay is needed to establish biosimilarity
A multiple comprehensive evaluation of additional 
functional assays may enhance overall product 
understanding and a reduction of the preclinical and 
clinical program
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6 - To what extent could quality data substitute 
for gaps in knowledge (or non-availability for 
whatever reason) in functional assays?

Comprehensive quality data mitigate the risk of the 
‘unknown’

Example: The combination of functional binding assay, CDC and 
ADCC together with sensitive quantitative glycan data may also 
serve as a surrogate for unknown additional Fc functionality not 
directly covered by CDC and ADCC
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7 - To what extent should glycosylation be 
"similar", given the functional (modulatory) 
activity of some sugar moieties?

Identity of the individual glycan structures should be 
the same
Quantitative glycan composition should be 
comparable 
Degree of acceptable differences in qualitative and 
quantitative composition depend on

Relevance of the respective individual glycan 
example: impact of fucosylation in Rituximab for 
ADCC activity
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8 - Does a biosimilar antibody also have to 
contain the same variants in comparable 
amounts or is one variant acceptable?

Generally a biosimilar mAb should contain the same 
variants in comparable amounts

Primary sequence and higher order structure should be identical

Deviations from this rule are acceptable depending on 
the level of understanding of the clinical relevance of 
these variants and differences

Examples:
– Differences in levels of terminal Lys-variants may not affect 

the biological function
– Glycosylation plays a reduced role for some mAbs exhibiting 

no effector functions
– N-terminal glutamine/pyroglutamate ratio
– Glycation of lysine - if no relevant binding site affected

Also consider: represent variants human structures?
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9 - To what extent could certain differences be 
acceptable, given the broad experience that 
exists with mAbs?

Differences can be accepted based on the level of 
understanding of their clinical relevance

Understanding your process on the product and CQAs
Existing public knowledge provides valuable input for 
risk assessments

– Same examples as on the slide before

Final justification for remaining differences to be 
established by the biosimilar sponsor

– Differences may be accepted based on the outcome of the 
overall comparability exercise including physicochemical, 
biological, preclinical and clinical data

– Holistic interpretation is needed on overall comparability data
– Existing class knowledge may increase level of confidence
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10 - What role could ICH Q8 and Q9 (including 
quality risk analysis and risk management) play?

ICH Q8 concepts as QbD and DoEs are of key 
importance in a biosimilar mAb development 

Recommended for development of a process that 
consistently delivers a comparable product
Biosimilar mAbs with effector functionality need 
comparable glycosylation profile to ensure comparable 
biological performance –> hardly achievable with 
conventional development without QbD and DoEs

ICH Q9 risk management procedures can be applied in 
the evaluation of the biosimilarity

Definition of comparability criteria
Evaluation and management of remaining differences
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Quality aspects - concluding remarks

Current physicochemical and biological tools enable 
proper evaluation of biosimilarity on the quality level
Relevance of quality differences to be considered 
together with available preclinical and clinical data as 
well as prior knowledge

Same principles applicable as used for comparability studies by 
innovators to evaluate changes of the manufacturing process

Expertise available at companies and regulators
Demonstrated by recent cases of approved and rejected 
applications for manufacturing process changes

Remaining challenge: developing a manufacturing 
process delivering biosimilar product quality

Supported by modern development principles described in ICH Q8

Slide 10


