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PAPER OUTLINE

• Characterization
• Why is potency so important?
• Regulatory expectations for CTPs
• Potency assay strategy for CTPs
• Practical considerations
• Reported potency assays in the field and case studies
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1.MECHANISM/S OF ACTION (MOA)

• What are the possible MoA?
• ‘We don’t know how it works’

• The therapeutic idea must have come from somewhere, so 
there must be a preliminary theory as to why it might work. 

• How much the MoA is understood is a matter of degree:
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Knowledge
• Enough to pursue the idea 

(therapeutic rationale).
• Enough to control product 

quality.
• Enough to make 

manufacturing changes.
• Enough to redesign the 

product to make it better.

Analogy (to car)
e.g. to operate/use a car (arguably 
transplantation is merely this).
e.g. able to check the car is 
operational.
e.g. Repair the car, 
performance/safety enhancements.
e.g. Design a new car from scratch



THE ELEPHANT IN THE ROOM
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Length

• Theoretical potential to do a 
task like clearing logs from a 
forest.

• Only way you know for sure is 
to get it to have a go.
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CHARACTERISATION STRATEGY
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Physicochemical characterization 
Refers to the use of methods that 
measure physical and chemical 
characteristics. Eg: 
Physical: size, morphology, light 
scattering properties, tensile strength, 
cell number, confluence. 
Chemical: identification of phenotypic 
markers and secreted substances, 
genotype, gene expression profile. 

Biological characterization 
Refers to the use of methods that 
measure biological function, i.e. how 
the physicochemical characteristics 
influence biological systems. Eg: 
Biological: in vitro and/or in vivo 
measurements of cytotoxicity, cell 
growth, de/differentiation, proliferation, 
migration, immunomodulation. 



WHAT IS A POTENCY ASSAY?

•Biological ‘activity’ implies a change over time; so 
single measurements are not biological assays.

•Any assay used for biological characterisation could 
be a potency assay if it gives a meaningful indication 
the product will be ‘potent’.

•It is unlikely one single assay will capture all 
biological effects.

•One or more biological assays may be needed 
together to define potency.

•Biological characterisation will allow you to identify 
which assays are candidate ‘potency assays’
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SELECTING A POTENCY ASSAY?

• Practicalities will necessarily limit those that could be used for 
product release, e.g. An in vivo assay (e.g. Botox) is unlikely to be 
possible for cell therapy release testing. 

• Where time or material mean a true potency assay would not be 
possible, a surrogate measure can be used, e.g.

• ChondroCelect – expression of gene markers
• Provenge – Expression of CD54

Warning!
• These surrogates for potency are only valid if correlated to other 

bioassays and/or in vivo effects relevant to the MoA.
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EXAMPLES OF POTENCY ASSAYS

9



CURRENT LIMITATIONS OF POTENCY ASSAYS

• Ideally potency assays are quantitative.
• The reality is at best most are semi-quantitative and so not 

especially sensitive.
• This poses certain issues:

• Potency assays may not be adequately sensitive;
• Product potency may be more variable than you realise

• Potency assay takes longer than shelf-life or in-use stability 
(stability studies)

• Limits usefulness to beginning and end of stability study
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DEALING WITH THE LIMITATIONS OF POTENCY
ASSAYS

• If the principle used is sound, explore how elements of the assay 
system might be utilised to provide methods that are sensitive to 
change

• Treg case study
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THE IMPORTANCE OF POTENCY
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• You cannot confirm stability without a 
potency assay

• Biological function may be lost before viability

• Viability alone doesn’t confirm the product is 
effective, you need a potency assay.

• Compatibility of the product with devices 
(e.g. syringes, containers, etc) or other 
biomaterials (or potentially drugs) cannot be 
confirmed without a potency assay.

• Although generally minor issue
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The Importance of Potency


