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Introduction
The quantitative measurement of potency plays a critical role in biopharmaceutical development. Potency bioassays are essential tools for the measurement of potency 
but the complexity of measuring a meaningful biological response representative of the biotherapeutic's mechanism of action can pose significant challenges for assay 
development. Here we have applied a novel approach of utilizing the real-time kinetic capabilities of the xCELLigence to de-risk assay development for an inhibition of 
proliferation assay for an anti-HER2 monoclonal antibody.

Inhibition of proliferation assay principle
and the potential risks for assay performance

Trastuzumab binds to the extracellular domain of HER2 and inhibits homodimerization, subsequently preventing HER2 
mediated signaling responsible for proliferation in HER2 overexpressing cancer cells. SK-BR-3 cells over express 
HER2 and have been show to be susceptible to inhibition of proliferation by trastuzumab. SK-BR-3 are typically 
incubated with varying concentrations of trastuzumab for extended incubation periods (4 - 10 days) prior to the 
measurement of proliferation.

Application of real-time kinetic proliferation 
data in development

Transfer of assay parameters to a CMC-friendly assay format

xCELLigence allowed a data rich approach to understanding how assay conditions impact cellular responses and 
assay reliability however, practical considerations make it less well suited to routine use in a CMC setting. The final 
optimisation of the assay aimed to implement CellTitre-Glo® as an endpoint measure of proliferation, define the plate 
layout and replication approach as well as the statistical parameters.

Inhibition of proliferation assay qualification

The assay was qualified for accuracy, precision, specificity and range using a range of sample concentrations relative 
to 100% reference standard. Three operators performed experiments over 11 days which incorporated different FBS 
lots and different cell passage numbers as typical sources of day-to-day variation.

Summary
We have demonstrated the applicability of real-time kinetic data in the development of an anti-proliferation potency 
bioassay which provided a detailed understanding of the effects of assay conditions on cellular responses to 
produce a reliable bioassay with consistent performance. This understanding is important for the development of 
proliferation bioassays for process development, characterization, stability and biosimilar similarity assessments.
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Mapping assay steps against potential risks for assay reliability and robustness identified the sample incubation duration as 
a key risk factor. With a doubling time of 2-3 days for SK-BR-3 cells, long incubation periods are necessary to achieve 
sufficient sensitivity for anti-proliferative effects which potentially also make the assay sensitive to unwanted day-to-day 
effects from common random variables such as FBS lot, operator, plate position or cell passage number. For this reason, 
initial development was performed using real-time kinetic proliferation data from the xCELLigence RTCA system to 
visualize the effect of assay conditions throughout the incubation duration and between days.




