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ABSTRACT INTRODUCTION AND OBJECTIVE

Introduction/Rationale herapeutic biologics, including monoclonal antibodies, peptides, and enzyme replacement therapies, have transformed the treatment landscape
Neutralizing antibodies (NAbs) are a critical determinant of immunogenicity in biotherapeutics, with the potential to block mechanism of action, across oncology, metabolic disorders, and autoimmune diseases. However, these agents can elicit immunogenic responses, leading to the
alter pharmacokinetics, and reduce clinical efficacy. While cell-based assays remain the gold standard for NAb detection due to their functional formation of anti-drug antibodies (ADAs). Among these, neutralizing antibodies (NAbs) are of particular concern because they directly interfere
relevance, they are often limited by high variability, cell-line dependency, and complex validation requirements. To address these challenges, we with the drug's mechanism of action by blocking critical ligand-receptor interactions, potentially reducing therapeutic efficacy and altering
evaluated ELISA-based NADb assays as fit-for-purpose alternatives that recapitulate key ligand-receptor interactions in a controlled and pharmacokinetics. Importantly, the presence of binding ADAs does not always correlate with functional impact, making the detection of NAbs
reproducible format. essential for a biologically meaningful assessment of immunogenicity.
Methods
Competitive ligand-binding ELISAs were developed and applied across multiple clinically relevant biotherapeutics, including monoclonal Cell-based assays are widely regarded as the gold standard for NAb detection because they measure functional biological activity within a
antibodies (Pertuzumab, Denosumab, Evolocumab, Panitumumab), enzyme replacement therapy (Imiglucerase), and peptide therapeutics cellular context. However, these assays are inherently complex and often limited by variability arising from differences in cell lines, receptor
(Semaglutide). Each assay quantified NAb-mediated inhibition of drug-target interaction through measurable signal reduction. Reference NAbs expression levels, and culture conditions. In addition, they require extensive optimization, exhibit longer turnaround times, and present
were spiked across defined concentration ranges, and assay performance was benchmarked against published cell-based data. Analytical challenges in standardization and inter-laboratory reproducibility. These limitations can hinder their routine application, particularly in early-
parameters—including sensitivity, precision, accuracy, and cut-point determination—were evaluated in accordance with ICH M10 and FDA stage development and high-throughput settings.

bioanalytical guidelines.
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Conclusion 4 s Our objective was to establish ELISA-based assays as fit-for-purpose alternatives to traditional
ELISA-based NAb assays provide a robust, scalable, and cost-effective alternative to cell-based functional assays for immunogenicity assessment % m cell-based methods, enabling standardized, high-throughput, and reliable functional assessment
across diverse biotherapeutic modalities. By directly modeling ligand-receptor inhibition, this platform maintains biological relevance while e Sl P e of immunogenicity in early-stage development.
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enabling greater standardization and throughput, supporting its use as a fit-for-purpose approach in early-stage development and translational . NAbsDmﬁ:m;ismmm Figure 1: Schematic - ADA Binding vs nAb Antibody Interactions

immunology workflows.

PLATFORM DESIGN AND FUNCTIONAL VALIDATION

ASSAY DESIGN AND DEVELOPMENT ADA VS NAB FOR IMMUNOGENECITY CROSS-PLATFORM APPLICABILITY
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The consistency of inhibition curves across biologics confirms the  Across six biotherapeutic classes, NAb-positive rates were consistently 2-3x lower
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Figure 7: Comparative dose response curve
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