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H£YEE (Biologics)

« MAEYRE ~ DIEY)IRIER ISR ZE M 20
- REMOAIA 7y EREAE 0 (DNA
Recombinant Technology)

Biologics are isolated from a variety of natural
sources - human, animal, or microorganism - and
may be produced by biotechnology methods and
other cutting-edge technologies.

ZEEmMEYEIEF
U.S. Food and Drug
Administration

Biological medicinal product is a product that
contains a biological substance, that is produced
by or extracted from a biological source and that
needs a combination of physico-chemical-
biological testing together with the production
process and its control for its characterisation and
the determination of its quality.
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Etanercept vs Methotrexate
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- 1897 Bayer = 1939 Autoimmunity causes arthritis - 1988 Methotrexate for treating RA
develops
aspirin - 1998 Infliximab for Crohn's disease
- 1941 RA as a distinct clinical entity . 1998 Etanercept for RA
1948 Rheumatoid factor isolated ek Imainisior G
2006 Rituximab for RA
1950s Steroids in the treatment 2009 Tocilizumab for RA
of autoimmunity
r 2012 Tofacitinib for RA
1 L) 1 L} 1 1 |
1900 1940 1950 1960 1970 1980 1990 2000 2010
b | B ) | L L L L ) L

(Mocsai, Kovacs, & Gergely, 2014)
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- EFEmNEY)EIEF (FDA)
— ...biological product that is highly similar to an

approved biologic product and has no clinically
meaningful differences in safety and effectiveness...

BN R SIEE (EMA)

— Highly similar to the reference medicine

\

— No clinically meaningful differences

— These differences are not clinically meaningful in
terms of safety and efficacy
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— ...biological product that is highly similar to an

approved biologic product and has no clinically
meaningful differences in safety and effectiveness...

BN R SIEE (EMA)

— Highly similar to the reference medicine

\

— No clinically meaningful differences

— These differences are not clinically meaningful in
terms of safety and efficacy
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— No clinically meaningful differences

— These differences are not clinically meaningful in
terms of safety and efficacy
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351(a) Pathway for Biologic Approval 351(k) Pathway for Biosimilar Approval

Additional
Clinical
Studies

US FDA
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