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Biosimilar development and 
regulation in Japan
In Japan, biosimilars guidelines following the principles of 
the EU framework were established by Japan’s Ministry of 
Health, Labor and Welfare in March 2009. The guidelines 
cover the manufacturing process, characterization of 
quality attributes, and clinical and non-clinical studies for 
biosimilars. In this paper, the requirements for regulatory 
approval of biosimilars in Japan are outlined.
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I
n Japan, a biosimilar product is 
defi ned as a biotechnological drug 
product developed by a different 
company, which is comparable to 
an approved biotechnology-derived 

product (reference product) of an innova-
tor company [1, 2].

Biosimilars may be recombinant proteins 
and polypeptide products, their deriva-
tives, and products of which they are 
components, e.g. conjugates. Biosimilars 
are proteins and polypeptide products 
produced from recombinant expression 
systems using micro-organisms or cul-
tured cells and that can be highly purifi ed 
and well-characterized using an appropri-
ate set of analytical procedures.

A biosimilar product can generally be 
developed on the basis of data that dem-
onstrates the comparability between the 
biosimilar product and the reference prod-
uct with respect to quality, safety and effi -
cacy, or other relevant data, see Figure 1.

The reference products should be drugs 
approved in Japan and be the same prod-
uct throughout the development period of 
the biosimilar products.

Manufacturing process
It should be established that the manufac-
turing process for the biosimilar is highly 
consistent and robust. If the host cell line 
used for the production of the reference 
product is disclosed by the innovator com-
pany, it is preferred that the same cell line is 
used. The cell banks should be established 
and characterized following ICH Q5A, Q5B 
and Q5D guidelines. The  manufacturing 
processes should be adapted to improve 

the safety of the biosimilar, as long as this 
does not affect effi cacy [1].

Quality characterization
The biosimilar should be fully character-
ized using state of the art analytical meth-
ods, and should include:
1) structural characterization
2) physicochemical properties
3) biological activity
4) immunological properties
5) impurities

Formulation
The dosage form and route of administration 
of the biosimilar product should be the 
same as that of the reference product. 
However, it is not essential for the biosim-
ilar product to have the same formulation 
as the reference product, provided that 
the safety and effi cacy are not affected.

Stability
Long-term, real-time, real-condition stability 
studies following the ICH Q5C guideline are 
required. The expiry date for the biosimilar 
product should be determined based on 
data from real-time/real-temperature studies. 
A comparison of stability with the reference 
product will not necessarily be required. 
Accelerated and stress stability studies are 
re commended to obtain useful data for evalu-
ating the properties of the biosimilar product.

Comparability studies on quality 
attributes
In addition to elucidating the quality attri-
butes of the biosimilar, comparability 
exercises comparing quality attributes 
between the biosimilar and the reference 
product should be conducted [1].

Non-clinical studies
Non-clinical studies that can ensure the 
safety for administration to humans should 
be performed and completed prior to 
initiation of clinical studies.

Both comparability and individual assess-
ments are applicable, depending on the 
purpose of the study.

Pharmacokinetics
It is useful to compare the non-clinical 
pharmacokinetics in some glycoproteins.

Pharmacological studies
Comparability of the pharmacological action 
should be directly evaluated.

Toxicity studies
Repeated-dose toxicity studies may be  •
useful to evaluate both single-dose and 
repeated-dose toxicity.

Figure 1: Dossier requirements for originator biologicals and biosimilars in Japan [1, 2]
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Local tolerance could be evaluated – in  •
repeated-dose toxicity studies.
A direct comparative study of the  •
toxicity profi le may not always be 
necessary, e.g. for process-related 
impu rities.
Other general non-clinical safety stud- •
ies are generally unnecessary.

Clinical studies
Where the data from quality character-
ization and non-clinical studies is insuf-
fi cient to demonstrate comparability with 
the reference product clinical studies 
are required. Clinical studies should be 
designed based on the data from quality 
characterization, non-clinical studies and 
comparability studies [1].

It is necessary to carry out comparability 
studies between the biosimilar and the 
reference product for pharmacokinetic, 
pharmacodynamic, effi cacy and safety 
para meters.

Where comparability has been demonstrated 
through clinical pharmacokinetic, pharma-
codynamic or pharmacokinetic/pharma-
codynamic studies, further clinical studies 
may be reduced in some cases. In general, 
a well-designed crossover study should be 
considered in order to evaluate the com-
parability between the biosimilar and the 
reference product. However, a crossover 
study may not be suitable for long half-
life products or products which may cause 
formation of antibodies.
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Biosimilars for Healthcare Professionals
GaBI Journal publishes a comprehensive Biosimilars for Healthcare Pro-
fessionals book series of peer-reviewed scientifi c articles addressing 
almost all aspects of biosimilars medicines.

The objective of the Biosimilars for Healthcare Professionals educational 
series is to provide a structural compilation of expert peer reviewed papers 
covering the current issues and practical experiences on the use of bio-
similars, as well as the future development of biosimilars. The goal is to share 
academic/scientifi c and practical information on biosimilar medicines 
with the wide public who are involved in the development, application 
and use of biosimilars, and also that patient access to modern biosimilar 
therapies can be enhanced.

The Biosimilars educational series is to be compiled into an educational 
book intended for healthcare practitioners, including physicians, phar-
macists and regulators.

To avoid any confusion: for GaBI Journal the defi nition of a biosimi-
lar is rather straightforward. Only those products that are licensed 
(or intended for licensing) by the European Medicines Agency (EMA) or 
the US Food and Drug Administration (FDA) as biosimilars fulfi ll the basic 
quality criteria of a biosimilar, other products will not be discussed.

The educational book series covers a wide range of topics:

• how biosimilars are being perceived by different stakeholders
• how biosimilars are defi ned, regulatory aspects, guidelines both from 

EMA and/or FDA
• how biosimilars are developed, produced and characterized and 

released for clinical use (quality control)
• chemical, pre-clinical and clinical aspects (including effi cacy and 

safety like immunogenicity), pharmacovigilance and post-marketing 
studies

• different types of biosimilars: small proteins and antibody-biosimilars 
under development

• practical aspects like substitution and interchangeability
• economical aspects like price setting and reimbursement
• the role patients can play to improve acceptance of biosimilars
• the future of biosimilars development: globalization of the regulatory 

frameworks

The Biosimilars for Healthcare Professionals book is a useful tool for inter-
nal or external training for healthcare professionals, and for  distribution 
at national and international events/conferences for medical practi-
tioners. Contact us to reserve a copy or for a bulk purchase request.

For further information on the editorial topics, please contact the Pub-
lisher (LT@gabi-journal.net).
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