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The discussion on a proposed quality similarity assessment criteria
of rituximab biosimilar
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Abstract: Recently, biosimilar antibodies have become a mainstream component of the biopharmaceutical
industry in China. The principle requirements for the development and evaluation of biosimilars are based on
proving similarity in product quality (analytical similarity) between a proposed biosimilar candidate and the
originator reference drug. However, because the quality of a reference drug often varies during the life cycle and
not all reference drug samples are able to collected by a biosimilar sponsor, it has not been practical to accurately
determine the critical quality attributes as well as an accurate control range through the characterization of the
limited number of reference drug lots that are typically collected. Therefore, the development and evaluation
of biosimilars has been challenging both for industry and regulatory agencies. In this article, The Chemistry,
Manufacturing and Control (CMC) dossier of the rituximab originator company and the dossiers of 18 biosimilar
companieswere retrospectively analyzed. Furthermore, the assessment criteria to determine quality similarity of
rituximab biosimilar candidates have been proposed, which criteria have been used by reviewing the physico-
chemical and biological properties data obtained from 123 lots of the reference drug. Moreover, some case studies
have been provided that illustrate the application of the proposed analytical similarity criteria in the practice of
drug evaluation.
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Table 1  List of clinical trial application for rituxiamb biosimilar candidate in China. (https://data.pharmacodia.com)

Registration

) Drug name
time

Sponsor

2015-  Recombinant chimeric mouse/human anti-CD20 monoclonal antibody injection

Rituximab Injection

JHL Biotech, Inc
Dr.Reddy's Laboratories Ltd.

Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection  Shanghai Henlius Biotech Co., Ltd.
Recombinant Human-Mouse Chimeric Anti-CD20 Monoclonal Antibody Injection Shanghai Institute of Biological Products Co., Ltd.

Recombinant Mouse-Human Chimeric Anti-CD20 Monoclonal Antibody

Zhejiang Teruisi Pharmaceutical Co., Ltd.

Recombinant anti-CD20 Human-mouse Chimeric Monoclonal Antibody Injection  Nanjing Yoko Pharmaceutical Co., Ltd.

Rituximab Injection

Chia Tai Tianging Pharmaceutical Group Co., Ltd.

Recombinant Anti Lymphoma (CD20 )Monoclonal Antibody Injection (Rituximab) LIVZON MABPHARM INC.
2011-2014 Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection Shenzhen Main Luck Pharmaceuticals Inc
Recombinant Anti Lymphoma (CD20 )Monoclonal Antibody Injection (Rituximab) Hualan Genetic Engineering Co., Ltd.

Recombinant anti-CD20 monoclonal antibody injection

Genekey Biotech(Chengdu) Co., Ltd.

Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection Shandong Xinshidai Medicine Industry Co., Ltd.
Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection  Sunshine Guojian Pharmaceutical (Shanghai) Co.,

Ltd.

Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection InnoventBiologics, Inc
Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection Shanghai Henlius Biotech Co., Ltd.
Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection Zhejiang Hisun Pharmaceutical Co., Ltd.
2009 Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection  Sinocelltech Ltd.
2003 Recombinant Human-mouse Chimeric Anti-CD20 Monoclonal Antibody Injection  Sunshine Guojian Pharmaceutical (Shanghai) Co.,

Ltd.
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Table 2 The summarized risk-based ranking, analytical methods and statistical analysis of rituximab's quality attributes(®10.1526-281

Quality attribute Criticality Analytical methods Statistic analysis or assessment
Physiochemical characteristics
Amino acid sequence +++ LC/MS or LC/MS/MS Identical
Deglycosylated intact/reduced molecular weights +++ LC/MS The instrument's accuracy
Disulfide linkage patter +++ LC/MS/MS Identical
Free thiol groups ++ Ellman's assay Min-Max/Mean+3SD
Glycosylation (afucosylation, galatosylation, Man5, ++ HILIC UPLC-FLD Min-Max/Mean+3SD
sialylation, etc.) DMP labeling and RPLC-FLD
Purity
Size variants (aggregates, monomer, NGHC, etc.) e+ SEC-HPLC Min-Max/Mean+3SD
Charger variants ++ CEX-HPLC Min-Max/Mean+3SD
Biological characteristics
Clq affinity ++ SPR/Biocare Order of magnitude
FcRn affinity ++ SPR/Biocare Order of magnitude
CD16 affinity ++ SPR/Biocare Order of magnitude
CD32 affinity ++ SPR/Biocare Order of magnitude
CD64 affinity ++ SPR/Biocare Order of magnitude
CDC potency +++ Cell-based assay N.D
ADCC potency +++ Cell-based assay N.D
Apoptosis +++ Cell-based assay N.D
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Figure 1 Comparison of rituximab and proposed biosimilars characterization data by proposed quality similar criteria. A: Monomer percent
by SEC-HPLC; B: NGHC percent by reduced CE-SDS; C: Acid peaks percent CEX-HPLC; D: Basic peaks by CEX-HPLC; E: Afucosylation

percent by HILIC UPLC; F: Galactosylation percent by HILIC UPLC
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Table 3 The summary of CDC bioassay mentioned in clinic trail application for the proposed rituximab biosimilars

Component Case A Case B Case C
Source of complement Human Rabbits Newborn Rabbits
Target cell line WIL2-S Raji Daudi

Assay read out (reagent)
Standard limit

Flurescence (AlamarBlue)
85.0%-115.0%

Colorimetric (LDH)
80.0%-120.0%

Colorimetric (CCK8)
80.0%-125.0%
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