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Reference Standards of antibiotics for Japanese pharmacopoeia (JP) have been prepared by
National Institute of Infectious Diseases (NIID), while other drugs are prepared by Pharmaceutical
and Medical device Regulatory Science Society (RS) of Japan. The recent concern of stable supply of
antibiotics is related to quality assurance of them, especially in generic drug manufacturers. It
resulted in an increased need for JP antibiotic reference standards, which exceeds the supply ability
of NIID. Thus, the transfer of preparation of 17 JP antibiotics reference standards from NIID to RS
was executed. In the transfer process, quality assessment methods of JP antibiotics reference
standards were verified for standardization between NIID and RS. In addition, more robust methods
to determine the potency of JP standards as mass-balance methods were introduced. To improve the
quality assurance of JP antibiotics reference standards, a systematic review of water content was
also assessed by moisture absorbing property.

A microbiological assay is a bioassay that determines the potency of an antibiotic based on its
antimicrobial activity which is quantified by measuring the inhibitory zone diameter. The Zone
Analyzer Systems ZA-FII (ZA; System Science, Co., Tokyo, Japan) is an automated zone diameter
measurement device widely used in Japan. However, because of the discontinuation of ZA production,
the suitability of ProtoCOL3 (Proto; Synoptics Ltd., Cambridge, England) as a substitute device to
ZA was assessed. Seven antibiotics were subjected to bioassay using the cylinder-plates method as
outlined in the JP. ZA measures the diameter directly (as defined in JP), whereas Proto calculates
the diameter from measurements of the inhibitory zone area. The zone diameters on the plates were
measured using both devices for comparative analysis. For the seven antibiotic bioassays, the
average potency ratio of the two devices was 0.989, which is an acceptable margin. In conclusion,
Proto can be used as a substitute device for ZA.

To establish a method for detecting qualitative changes in antibiotic reference standards
during long-term storage, we applied the quantitative NMR method. Furthermore, for several
multicomponent antibiotics without typical UV absorption, their potency cannot be directly
determined by physical methods such as HPLC, and the traditional microbial assay is still used. In
this study, focusing on gentamicin sulfate and amphotericin B, we aimed to develop the quality
control procedures using HPLC-MS/MS applicable for assay and purity test, which would be superior
to those adopted in JP monographs.

GM components (C1, Cla, and C2) and major impurities (sisomicin and garamine) were
separated by hydrophilic interaction liquid chromatography (HILIC), and MS analysis was
performed by selective reaction monitoring (SRM). By creating a calibration curve using the isolated
components, C1, Cla, and C2, contents and their ratios of each component containing JP reference
standard were able to determine. Impurity (%) was calculated based on the amounts of sisomicin
and garamine. The developed analytical procedure using HPLC-MS/MS is useful for routine quality
control of GM as an alternative to thin-layer chromatography. In addition, gentamicin sulfate was
shown to be very hygroscopic, and water contents were variable depending on the storage conditions.
Therefore we should measure the loss on drying, and its potency should be expressed as a dried base.
Furthermore, to convert contents into the potency of GM samples, single components of C1, C2, Cla
were prepared and their purities and potencies were analyzed.

We established an HPLC method for the determination of the purity of amphotericin B. The
physical method we constructed by HPLC was capable to determine the impurity (%) of not only
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amphotericin A but also amphotericin X1 and X2.
Our results provide useful information for quality control of antibiotic JP reference standards
and help their potency determination, which contributes to the safe and effective supply of antibiotic

medicine.



