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Overview — Bioassays

« A bioassay or biological assay is a biological testing procedure commonly
used for estimating the concentration of a pharmaceutical active substance in
a formulated product or bulk material

« Bioassays commonly used for drug potency estimation can be distinguished
from chemical tests by their reliance on a biological substrate (e.g., animals,
living cells, or functional complexes of target receptors)
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Overview — Relative Potency Bioassay (1)

Potency is the concentration or dose of a drug required to produce a specific
effect

The potency assay is a quantitative procedure used to evaluate the product’s
biological activity reflecting the product’s mechanism of action (MoA)

Relative potency is determined by comparison of a Sample to a Standard



Overview — Relative Potency Bioassay (2)

» Both the Reference Standard and the Test material are prepared and
compared in a number of doses (a dilution series).
« The horizontal displacement between the curves is interpreted as log

relative potency
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Original Reference Standard Program

One-tiered reference standard
“Serial Qualification”
Risk of drift in the “true” value
Cumulative error

Use of correction factor




Reference Standard Program — Version 1

Two-tiered reference standard
Primary and Working standards
No error propagation
Primary stability needs to be demonstrated




Reference Standard Program — Version 1

 Reference standard limits were based on the clinical batches

A tolerance interval calculation was performed to find suitable limits that will be tighter than
the DP.
80%/95% tolerance interval limit: 86% - 108%

* Qualification process:

6 repetitions
%RSD <10%
Average must be within limit



FDA Response

 Range was deemed too wide

“Your proposed acceptance criterion for the gelatinase activity (potency) of 86 — 108% is considered too
wide for RS qualification and stability monitoring purposes. For qualification of a new RS (both PRS and
WRS), in order to prevent drift in product quality, the acceptance criterion for potency should be
sufficiently tight.”

* Questionable number of repetitions

“The number of independent potency measurements should be justified considering assay variability
and the desired degree of statistical confidence”



Reference Standard Program — Version 2
Analysis of the qualification performance to find limits:

_SD
Cl = Average Result + Z—

N

1 _65
te]

Cl = Average Result + 1.85 75

« The qualification limit for the RS was based on the expected CI for a batch
that has an RP of 100% 93% — 107%

* A power analysis performed using the method %RSD (3.1) found that the
power for 8 repetitions was greater than 99%.

* A batch that is within the range will have it's RP set to 100%
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EMA Response

 Range was deemed too wide (again)

‘in case the 95% CI of the mean potency measured is within 93-107% It is unclear how a drift in potency
can be avoided, if the potency measured would always be, e.g. 95%, and thus fulfil the conditions.

From the Rapporteur’s perspective, the correct approach would be an equivalence test, where such a
conclusion is made based on the confidence interval for the average RP that is included within a given
acceptance range”

« SD of 10% for the qualification is too large

‘the postulated condition of “RSD<10%” seems arbitrarily chosen ...If intermediate precision of the
relative potency test method is measured being 5%, the condition of “‘RSD <10%” seems rather
expanded with regard to an eight-time repetitive measurement”

« Setting the RP to 100% is questionable

“The proposed procedure of assignment of “100% relative potency” is considered to be at risk to hide a
potential shift in biological activity of the reference standard material”
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Reference Standard Program — Final Version

« Tightened SD of qualification

Using a y? distribution on the actual method %RSD (5%) it was calculated that the upper
bound for the %RSD of 8 repetitions was 7.1%

Chi-square distribution

Rejection

Region
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Reference Standard Program — Final Version

* Tightened range
Using the actual method %RSD (5%) a new power analysis was performed

Power Curve for 1-Sample t Test

Since the method sensitivity is 5.8% the qualification limit for the RS was set to 95% - 105%
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Reference Standard Program — Final Version

« Equivalence testing

Used to determine if two sets of data are similar within a certain difference or ratio.
Utilizes the confidence interval of the results so takes error into account.
Recommended by FDA in USP <1210> and <1033>

Our proposed procedure is effectively the same as performing an equivalence test with a
difference of £10%
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Reference Standard Program — Final Version
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Introduction of a correction factor

PRS BATCH

PRS

WRS #1

WRS #2

RELATIVE POTENCY

RP in COA: 100%

Average of 8 replicates: 95%
Calculated relative potency: 95% x 100% = 95%

RP in COA: 95%

RP when used in release and stability: 95%
Average of 8 replicates: 104%

Calculated relative potency: 104% x 100% = 104%
RP in COA: 104%

RP when used in release and stability: 104%




Takeaways

Select the reference standard program that fits your product
Actual data of method accuracy and precision is crucial

FDA and EMA have increased the demands for statistical analysis
EMA leans more towards equivalence testing

Consult with a bio- statistician when crafting your responses
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Thank you.
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