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Abstract: We developed an in-vitro bioassay for determining the bioactivity of human insulin by homogeneous
time-resolved fluorescence immunoassay. CHO-INSR B1284 transgenic cells were used as target cells. Key assay
parameters, including the cell density, the range of working concentrations, and the stimulation time were optimized.
The specificity, relative accuracy, intermediate precision, linearity, and range of the method were validated, as well
as the passage stability of the CHO-INSR B1284 cell line. The national standard of recombinant human insulin was
used as the benchmark to evaluate the relative potency of insulin analogues and drugs. The drugs and the reference
human insulin showed a dose-response relationship, R* > 0.995, which conforms to the four-parameter equation: y =
(4 = D)/ [1+ (x/C)"] + D. Specificity of the method was good. The geometric mean, relative bias, and geometric
coefficient of variation (GCV, %) of the five concentrations (n = 8, 64%, 80%, 100%, 125% and 156%) met the
requirements of the General Rules of Chinese Pharmacopoeia, 2020 edition, Volume IV (9401). In summary, a

bioassay for determining the in vitro bioactivity of human insulin based on a homogeneous time-resolved fluores-
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cence technique was established; the method was simple, time-saving, accurate and precise, and could be used for

the evaluation of biological activity and quality.
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Figure 1 The mechanism of homogeneous time-resolved fluores-
cence (HTRF) assay to determine the bioactivity of human insulin.
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Figure 2 Optimization of the HTRF assay. Dose-responsive

curve was shown in the presence of different cell numbers (A); dif-
ferent working concentrations (B and C), after adding into cells
and incubating for 35 min, on the expression of luciferase gene;
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Figure 3 Specificity of the HTRF assay. Dose-response of the
dilution buffer, EGF, IGF-1, human insulin, ingredients buffer solu-
tion (A), and the relative potency of heat-treated samples estimated
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Figure 4 Stability of CHO-INSR B1284 cells under different

passages
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Figure 5 Dose-response curves for different types of insulin in-
jections (A) and drugs with the same number of molecules (B).
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