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Biological Assays

CommercialClinicalPre-clinical

Putting Potency Assays into Drug R&D Perspective

Discovery Pre-clinical Phase 1 (FTIH) Phase 2 Phase 3
BLA 

Filing
Commercial 
Manufacture

Screening/

Selection Assays
Potency assays

Which molecule has 
biological activity?

Is the biological activity at a similar level between lots? 

(Lot-to-lot consistency)



Potency assays as part of  a typical biopharmaceutical 

manufacturing process
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Cell culture

Bioreactor 
process

Analytical testing for 

release & characterisation

Clarification & 
purification

Formulation & 
packaging

Enabling optimisation of 
manufacturing process

Enabling optimisation of 
manufacturing process

Finding optimal 
purification & 
formulation

• Potency testing is a critical 
property of the drug and 
therefore is part of the formal 
control system within CMC
(Chemistry, Manufacturing 
Process and Controls)
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Screening vs potency assays - measuring biological activity

Klbrain, CC BY-SA 4.0 https://creativecommons.org/licenses/by-
sa/4.0, via Wikimedia Commons

https://www.quantics.co.uk/qubas-bioassay-
software2/qubashelp/relative_potency_1.htm

Screening/Selection Bioassays:
Resolve log scale differences 

between 
different drugs

CMC Potency Assays: 
Resolve within 2 fold change 

between 
different lots of the same drug

https://creativecommons.org/licenses/by-sa/4.0
https://www.quantics.co.uk/qubas-bioassay-software2/qubashelp/relative_potency_1.htm


Common types of  potency assays
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Plate

Recombinant target coated 
on a microtiter plate

AZ drug

Anti-human ab. 
(detection reagent)

AZ drug: human ab. 

Non cell-based target binding assays

• Quantification of effect of target 
binding – activation/inhibition

Cell-based target binding assays

Plate

Anti-human ab. 
(detection reagent)

AZ drug

Cells expressing a target 
grown on a microtiter plate

Cell-based reporter assays

• Quantification of target binding

Plate

Binding to the target 
triggers downstream 
signalling

Engineered cells 
expressing 
reporter gene

Plate



Microtiter plates in potency assays
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Plate

concentration

Dilution series

• Most common type: 96-well

• Less common: 384-well and 1536-well

• 1 assay run = one or multiple plates (depends 

on in-plate and plate-to-plate variability)

• On each plate – dilution series of a 
reference standard and samples



Data and curve fitting in potency testing
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concentration

Dilution series

• Response data is used to generate a dose-response model fit 
(non-linear – 4PL or based on data transformation, e.g., log10)

• Pairwise comparison of fits between the standard and sample 
with shared lower and upper asymptotes, and growth rate

• Inflection point (EC50 or IC50) difference = % relative potency



Potency assay development
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Screening reagents and 
assay conditions

Establish PoC dose-
response curve

Establish plate layout

Lock plate layout and 
experimental conditions

Assay validation

OFAT + 
Screening DoE

Curve fit 
analysis

Plate uniformity 
and bias

Robustness DoE

<USP 1033>

• Accuracy
• Linearity
• Precision
• Range
• Specificity
• Stability - indicating potential

Can be performed 
with JMPExperiments Data analysis



Plate bias
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Constant concentration

Ideally…

In reality…

Variability is inevitable but needs to be understood and controlled…



Scale matters!
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Analysis by plate row

JMP offers great graphical and statistical tools for plate bias analysis
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Changes in variability

Changes in average responses

Constant concentration

Constant concentration

Patterns of variability can be non-random 



Case study – plate uniformity
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Recombinant target coated 
on a microtiter plate

AZ drug: human ab. 
(dilution series)

Anti-human ab. 
(detection reagent)

Coating plate with 
a target

Blocking plate

Incubation with 
drug dilution series

Incubation with a 
detection ab.

Incubation with 
substrate

Detection of the 
signal

Wash

Wash

Wash

Wash

• Many binding assays have similar step but 
they can differ + differences in liquid 
volumes, incubation times, buffers, 
reagent concentrations and plate types 
used

• Plate uniformity has to be conducted for 
every assay we develop

• Many potential sources of variability, 
including the operator

concentration



Old analysis workflow
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Manual data import into 
Excel sheet

Manual data arrangement 
into dilution series/plate

EC50/IC50 calculation in a 
different software

Concentration

Manual analysis in JMP
Manual data arrangement 

in Excel
Manual inflection point 

import into Excel



Improved analysis workflow
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Data import into JMP
Plate heatmaps 

generation
Curve bias analysis

Detection and elimination 
of outliers (“hot spots”)

Fully employing JMP interactiveness

concentration



Demonstration

in JMP
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Benefits of  the 

new tool

• Removal of manual, error-prone copy-paste of data

• “One stop-shop” for plate bias and uniformity analysis with most 
statistically sound models already chosen for users

• Plate heat map generation options allow removal of obvious data 
outliers to focus on “true” variability analysis

• Interconnectivity of curve analysis with plate row/column variability 
analysis

• More in-depth analysis of uncertainty in calculation of EC50/IC50

possible
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Aiding and speeding up development of robust potency assays



Confidentiality Notice

This file is private and may contain confidential and proprietary information. If you have received this file in error, please notify us and remove  
it from your system and note that you must not copy, distribute or take any action in reliance on it. Any unauthorized use or disclosure of the  
contents of this file is not permitted and may be unlawful. AstraZeneca PLC, 1 Francis Crick Avenue, Cambridge Biomedical Campus,  
Cambridge, CB2 0AA, UK, T: +44(0)203 749 5000, www.astrazeneca.com
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