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- Bioanalytical strategy according to special requirements of the project
 ADA assays
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Introduction

Rationale of developing a bioanalytical strategy:

« Avoiding discrepancy in PK results
« Avoiding further investigations of bioanalytical issues impacting program timelines
« Providing proper results suitable for PK/PD modeling activities

- Generation of critical reagents on time
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Technology

« Wider linear range

« Possibility to measure total drug

* Less subject to matrix interference
« Critical reagents might be avoided
* Expert users

* Medium throughput
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Reduced linear range

Measuring total drug not always possible
Subject to matrix interferences

Need of critical reagents

Faster training

High throughput
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Hybrid LBA/LC-MS Assays
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Increased sensitivity

Increased automation

Possibility to measure total drug
Less subject to matrix interference

Critical reagents might be avoided
Increased throughput
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Different method requirements at different stage
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* No specific reagents

« Total drug measurements

* Overcome ADA interferences

* Quick and flexible method development

« LC-MS and LBA both suitable depending on
specific requirements
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High throughput
Validated methods

Towards free drug measurements
desirable

Technology easily transferable

LBA preferable unless of specific
needs
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Strategy according to modalities

MOﬂOClonal e Preclinical generic assays available (LC/MS or LBA)
¢ Active-drug assay for tox studies and the clinic

Antibodies (LBA)

Mu |t|spec|f|c o Preclinical generic assays available (LC/MS or LBA)

. . ¢ Active-drug assay for tox studies and the clinic
antibodies (LBA)

Endogenous

) e Depending on the homology in animals: LC/MS
proteins

. - ¢ Assestment of in-vivo stability: LC/MS
FUSIOn prOteI ns e Active assay: LC/MS or LBA

e Total Ab: LBA
e DAR: LC/MS
e Payload: LC/MS

7 Bioanalytical strategy 17.06.2021 MERCK



Strategy according to specific requriments
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Sensitivity

pg/mL range

Quantification of

different glycosylated
species

Soluble
targets
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Membrane
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LC-MS

No difference between total
and active drug: LC-MS
and LBA assays will
measure the same moiety
in the right format

LC-MS measures total drug,
LBA might measure
free/partially bound or total
depending on the format
and specific reagents

Biotransformation ‘ LC-MS
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Biotransformation
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Schadt et aI.,' Drug metabolism and disposition, 2019
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Protein biotherapeutics may undergo
biotransformation by catalytic cleavage of peptide
bonds by proteases, leading to circulating truncated
proteins

These products can be captured by protein A/G or

biotinylated antibodies and further
quantified/characterized by LC-MS
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Quantification of glycosylated species
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Liming Liu, Journal of Pharmaceutical Sciences, 2015
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« The impacts of high-mannose structure
on the PK of a mAb.

* Nude mice injected with single i.v. dose

of 10 mg/kg mAbs with specific

glycoform and serum mADb concentration
measured

- Different glycosylated species might

impact clearance and need to be
quantified
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ADA assays

LC-MS useful for LC-MS useful in
reduction of false Screening assay presence high

positive drug titer « ADA detection involves a tiered
approach

- LBA traditionally used

« Depending on the risk assestment,
further characterization might be
required

LC-MS might be useful in
overcoming some limitations

* More technology improvement
required and case studies
comparison with LBA assays

Positive

Confirmation

Characterization
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Neutralizin Cross-reactivity
- t:-?-tlz ° Isotyping Domain mapping | with endogenous
> proteins

LC-MS useful for
semiquantitation
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Conclusions

« LBA and LC-MS represent complementary and sometimes interchangeable technology for quantifying
therapeutic proteins

« LBA/LC-MS hybrid assays can overcome limitations of both approaches
« Depending on the stage of the project, the bioanalytical assay has to meet different requirements

« The assay format and technology will depend on the modalities

« The bioanalytical strategy will take in consideration sensitivity required, nature of target and MoA,
potential biotransformation and subspecies of the therapeutic protein

« LC-MS might be useful in overcoming limitations of LBA-based ADA assays
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Future perspectives
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Advancement of LC-MS technology might mitigate challenges such as long samples preparation and
low throughput

ADA analysis might benefit from LC-MS technology in terms of specificity (reduction of false positives)
and further characterization and quantitation of isotypes

Modalities are increasing in their complexities and understanding the assay and the moiety of the drug
measured are becoming crucial aspects: LC-MS complementing LBA will help to further answer
biological questions
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