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Guidelines investigation and technical considerations of virus safety
during investigational new drug application of innovative monoclonal
antibody products
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Abstract: With the development of antibody manufacturing technology and improvement of new drug research
in domestic industry, more innovative monoclonal antibody products submitted investigational new drug (IND)
application. At the same time, monoclonal antibody products from abroad which have been approved marketing
authorization and/or conducted clinical trials submitted IND applications in China. The National Medical Products
Administration (NMPA) issued the "Guideline of Investigational New Drug Application” (No. 16, 2018) which
emphasized the chemical, manufacturing, and control (CMC) regulatory, and dossier requirements in IND applica-
tion, greatly promoted the application quality of innovative biological products. However, compared to the Food
and Drug Administration (FDA) and European Medicines Agency (EMA), our particular guidelines are insufficient,
such as guideline on virus safety evaluation of biotechnological investigational medicinal products. This review
investigated the questions raised by sponsors from 2018 to 2020, including the end of production cell (EOPC) and/
or unprocessed bulk (UPB) testing and virus removal or inactivation validation. Meanwhile, sponsors submitted
different dossiers due to differences in understanding of stage requirements of guidelines from domestic and
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abroad. Based on the guidelines of virus safety from NMPA, FDA, and EMA, and the technical considerations, this
review puts forward personal suggestions on the adventitious agents testing and virus removal or inactivation
validation in manufacturing process, aim to ensure virus safety of innovative monoclonal antibody products in

clinical trials.

Key words: innovative monoclonal antibody product; investigational new drug application; virus safety; end

of production cell and/or unprocessed bulk; virus removal or inactivation validation; technical consideration
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Table 1  Guidelines of end of production cell and/or unprocessed bulk testing of different regulators. NMPA: National Medical Products

Administration; FDA: Food and Drug Administration; EMA: European Medicines Agency

prug Guideline Year
administration
NMPA General Principles of Virus Safety Evaluation of Biological Tissue Extraction and Eukaryotic Cell Expression Biological 2005
Products
General Principles of Evaluation of Mammalian Cell Substrate Quality Control Technology for the Production of 2008
Recombinant Biological Products
Chinese Pharmacopoeia. Manufacture and Quality Control of Animal Cell Substrate for Biological Products 2015
FDA Points to Consider in the Characterization of Cell Lines Used to Product Biologicals 1993
Points to Consider in the Manufacture and Testing of Monoclonal Antibody Products for Human Use 1997
EMA Guideline on Virus Safety Evaluation of Biotechnological Investigational Products 2008
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Table 2

unprocessed bulk (UPB) testing for investigational new drug
(IND) application. * Test; °: No test

Differences of end of production cell (EOPC) and/or

Test item Application 1 Application 2 Application 3
EOPC + -° +
UPB -° + +
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Guidelines of virus removal/inactivation from different regulators. USP: United States Pharmacopoeia; ICH: International

Conference on Harmonization of Technical Requirements Registration of Pharmaceuticals for Human Use; Q5A: Viral Safety Evaluation of

Biotechnology Products Derived from Cell Lines of Biotechnology Products Derived from Cell Lines of Human or Animal Origin

Drug

- . Guideline Year
administration

NMPA Guideline on Technology and Validation of Virus Removal or Inactivation of Blood Products 2002
General Principles of Virus Safety Evaluation of Biological Tissue Extraction and Eukaryotic Cell Expression Biological 2005
Products

FDA Points to Consider in the Characterization of Cell Lines Used to Product Biologicals 1993
USP <1050>. Viral Safety Evaluation of Biotechnology Products Derived from Cell Lines of Human of Animal Origin 2013
USP <1050.1>. Design, Evaluation, and Characterization of Viral Clearance Procedures Introduction 2016

EMA Guideline on Virus Safety Evaluation of Biotechnological Investigational Products 2008
Virus Validation Studies: the Design, Contribution, and Interpretation of Studies Validating the Inactivation and Removal 1996
of Viruses

ICH ICH Q5A: Viral Safety Evaluation of Biotechnology Products Derived from Cell Lines of Biotechnology Products Derived 1999

from Cell Lines of Human or Animal Origin
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Table 4 Differences of virus removal/inactivation for IND application. MuLv: Murine leukemia virus; Prv: Pseudorabies virus; GMP:

Good Manufacturing Practice; MMV: Mouse minute virus; Reo-3: Reoviruses-3

Manufacturing

process Application 1 Application 2 Application 3
Low pH Two viruses (MuLv and Prv),  Two viruses (MuLv.Prv), three lots, one experiment; One One GMP lot, virus (MuLv), two
three lots, one experiment GMP lot, virus (MuLv), two independent experiments independent experiments
Filtration Two viruses (MMV and Reo-3), Two viruses (MMV and Reo-3), three lots, one experiment; One GMP lot, viruses (MuLv and

three lots, one experiment

experiments

Anion-exchange None

chromatography experiments
Others None None

One GMP lot, viruses (MuLv and MMV), two independent  MMV), two independent experiments

One GMP lot, viruses (MuLv and MMV), two independent One GMP lot, viruses (MuLv and

MMV), two independent experiments
Optional
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