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For antibiotics, the latest technologies are less likely to be reflected to Japanese Pharmacopoeia (JP),
and less harmonized with the United States Pharmacopeia (USP) and the European Pharmacopoeia
(EP). Particularly, in the microbiological potency assay (bioassay) standardization has not been
adequately considered.

In this study, we revealed that the order of injection of the sample solution and the standard solution
can have a significant impact on potency as a difference up to 10%. Furthermore, in the 3
pharmacopoeias, only the JP does not address statistical processing methods and in addition, EP and
USP specify repeated test counts to maintain a level of confidence interval. Based on these new
findings, it was considered appropriate to conduct multiple tests with different injection orders and
adopt the average value for the potency of reference standard. On the other hand, for tests conducted
by manufacturers, specifying the injection order in JP may be required.

The availability of mass balance methods for defining the potency of antibiotics JP reference standard,
consistency with past lots which defined by lot-to-lot comparison of HPLC methods were conducted and
confirmed that mass balance methods are applicable. Additionally, while water content is required for
calculating the potency of JP antibiotic reference standards, we systematically evaluated water content
characteristics of antibiotics. This reveals different water absorption characteristics between lots for
Clindamycin phosphate ester, and through infrared spectroscopy and X-ray powder diffraction, it was
found that the crystalline form differed. Based on this, requests were made to include descriptions of
polymorphism and additional provisions for infrared reprocessing in the JP for this item.

Since there are no established evaluation methods for long-term stability, quantitative nuclear
magnetic resonance (QNMR) sample preparation conditions were considered, and long-term stability
testing methods were verified by using gNMR. In this study gNMR methods were established for
colistin sulfate, which 1s a mixture of colistin A and B, and aztreonam were established. For colistin
methanesulfonate, further e investigation of sample preparation conditions is needed.

Gentamicin sulfate, Amphotericin B, and Vancomycin are antibiotics which potency is assayed using
microbiological methods (bioassays) in JP monographs. Physicochemical methods for these antibiotics
complement bioassay and verify their robustness through practical measurements. For gentamicin
sulfate, LC-MS/MS measured contents of each component (C1, Cla, C2) in JP Reference standards.
Total potencies were calculated based on contents and theoretical potency. Potencies agreed with
bioassay-based potencies except for high sisomicin contents. This method quantifies potency, purity of
related substances, and content ratio of active principles. For amphotericin B, HPLC and LC-MS
methods were developed for purity tests and quantification of reference standards, injections, and oral
preparations. These methods separated amphotericin A, X1, and X2, useful for determining potencies
with low impurity content. Vancomycin hydrochloride purity tests were compared among JP, EP, and
USP HPLC methods, confirming the quantitative range of detected impurities and main components.
These results inform antibiotic JP reference standard quality control and aid in potency determination,

contributing to safe and effective antibiotic medicine supply.



