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(D Evaluation of quality of therapeutic antibodies using TOF-MS

Dr. Yonezawa (Associate Professor, Graduate School of Pharmaceutical Sciences, Kyoto
University) and Dr. Tsuda (Associate Professor, Graduate School of Pharmaceutical Sciences,
Kyoto University) have established novel method to analyze the quality of biomedicines with
Agilent 6530 Accurate-Mass Q-TOF LC/MS, and carried out the structural analysis of filgrastim
and infliximab biosimilars. With our method, we could discriminate between filgrastim with
and without disulfide bond, which means that it is possible to detect the difference in 1
molecular weight. It was indicated that filgrastim biosimilar was the same as original one.
These data were published as an original article (Matsumura et al., Jpn J Pharm Health Care
Sci, 2016). In case of infliximab, we could detect the amino acid and N-linked glycan
modification. In some glycoforms, the composition ratios were significantly different
between original and biosimilar. In addition, the content rates of C—terminal lysine were

also different. Our method can provide new strategy to evaluate biosimilar products.

@ Structural Analysis of rituximab in rats using TOF-MS

Dr. Yonezawa (Associate Professor, Graduate School of Pharmaceutical Sciences, Kyoto
University) and Dr. Imai (Assistant Professor, Department of Clinical Pharmacology and
Therapeutics, Kyoto University Hospital) carried out pre—clinical studies in rats. We have
developed the method to isolate rituximab from plasma in which endogenous IgGs interfere the
detection of rituximab, and successfully developed the analytical method with LC/TOF-MS to
detect the overall structure of rituximab in plasma with errors less than 30 parts per
millions. Interestingly, time—dependent changes in carbohydrate chains were observed in
rats, although the structure of the amino acids was stable. Additionally, these structural
changes were observed via incubation in plasma as in the rat experiment, suggesting that a
certain type of enzyme in plasma caused the alterations of the carbohydrate chains. These

data were published as an original article (Otani, et al., PLoS One, 2017).

® Structural Analysis of rituximab in the patients

Dr. Yonezawa (Associate Professor, Graduate School of Pharmaceutical Sciences, Kyoto
University), Dr. Imai (Assistant Professor, Department of Clinical Pharmacology and
Therapeutics, Kyoto University Hospital) and Dr. Kitano (Assistant Professor, Department of
Hematology and Oncology, Graduate School of Medicine, Kyoto University) carried out clinical
studies in the patient with B cell lymphoma. The protocol of this study was approved at
Kyoto University Graduate School and Faculty of Medicine, Ethics Committee (March 6, 2015;
E2472). Twenty patients were enrolled in this study

The plasma concentrations of rituximab in some patients were dramatically decreased.
However, anti—drug antibody was not detected in all patients. One glycoform was also
changed in some patients with a decrease in rituximab concentrations

In addition, using other grants, we analyzed the biomarkers of Natural Killer cell with

FACS, and are comparing them with pharmacokinetics and clinical outcomes.
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