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Value assignment study on bioactivity of monoclonal antibody
working reference standard
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Abstract: The bioactivity of a working reference standard was determined by replicate bioassays with calibra-
tion against a primary reference standard. In this study the number of bioassay replicates needed for calibration
first was calculated theoretically, and if the mean value of the experimental bioassay replicates fell within the
predefined bioactivity level the bioactivity of the working reference was defined as 100%. Our results showed that
when the total intermediate precision of the bioassay method was at 11.66% and the predefined bioactivity level
was set at 95%-105% with a confidence level of 95%, 21 bioassay replicates should be carried out for calibration.
The average value of the 22 experimental bioassay replicates was 101.96%, so the bioactivity of the working
reference standard was consistent with that of the primary reference standard at 100%. The results suggest that a
strategy of first calculating the number of bioassay replicates needed for calibration and then determining whether
the resulting experimental mean value is within the predefined bioactivity level will be of value to the biopharma-
ceutical industry.
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Figure 1  The different types of reference standards during the
life cycle of biopharmaceuticals, from the non-clinical study to

commercialization
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Figure 2 The correlation between theoretical and measured relative bioactivity as indicated (A) and the demonstration of measured rela-

tive bioactivities of sample at 100% bioactivity level for three times a day and three days by two operators respectively
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Table 1  Theoretical probability of no more than 5% bioactivity
shift and relative bioactivity width of 95% confidence for different
number of bioassay replicates for working reference standard with
100% relative bioactivity

Number of Probability of a Relative bioactivity width
bioassay replicates <5% shift/% of 95% confidence/%
15 90.30 94.10-105.90
16 91.28 94.29-105.71
17 92.32 94.46-105.54
18 93.12 94.61-105.39
19 93.86 94.76-105.24
20 94.52 94.89-105.11
21 95.00 95.01-104.99
22 95.56 95.13-104.87
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Figure 3 The normal distribution of mean values of relative bioactivity when the number of bioassay replicates are 22 (A) and the value

distribution of measured relative bioactivities of candidate working reference standards as indicated (B)
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