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CONVINCE OR CONFUSE

Term By Definition
Similar Biotherapeutic WHO A Biotherapeutic product to an already licensed reference
products Biotherapeutic product in terms of quality. safety and efficacy
Follow on protein USFDA A product highly similar to the reference product without
products or Follow on Japan clinically meaningful differences in safety. purity and potency
biologics
Subsequent entry Canada A biologic drug that enters the market subsequent to a version
biologics previously authorized in Canada with demonstrated similarity
to a reference biologic drug
Biosimilars EMEA Biological products which demonstrated its equivalence to an
Korea already approved reference product with regard to quality.
India safety. and efficacy
China
Australia
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COST EFFECTIVE COPIES

Copies of rituximab, trastuzumab, bevacizumab with a mutation of
two or three amino acids in the Fc domain

Resulting in extended pharmacokinetics

Low Cost of treatment
lower cost of the products

less frequent administration regimens or lower dosages.
The EMA has pioneered the regulatory framework

The first wave of biosimilar antibodies were copies of current important
therapeutic antibodies

Rituximab, India (Reditux; DRL) - (Rituxan/Mabthera)

Abciximab, S. Korea (Clotinab; Abu Abxis)-Centocor (Reopro)
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ADVANCING TOWARD MULTIPLE BIOSIMILARS
DEVELOPMENT MILESTONES
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Genetic Engineering - - 2 (™ ™ 0 O £
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- Markert & lecn Analysis

M9 OT > microRNAs as Biomarkers
. . . > China IVD Marketplace, Part Two—
Biosimilars: 11 Drugs to Watch | Companiesin he Space
i 2 Prognostic vs. Predictive Biomarkers
If imitation is the sincerest form of flattery, these innovator drugs should . Londscape
be blushing. . > Cord Blood Marketplace Update
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, > Eye on Point-of-Care Diagnostics
Mor
Herceptin (trastuzumab)- July 28, 2014, in Europe Remicade (infliximab)

Humira (adalimumab), 2016 in U.S

Neupogen (filgrastim)
Neulasta (pegdfilgrastim)

Rituxan / MabThera (rituximab)
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THE MANUFACTURING, REGULATORY,
AND COMMERCIAL ISSUES

Pose significant challenges and leave their short- and
medium-term success an open question

However, given the widespread adoption of small-
molecule generics, these issues will not necessarily
preclude the long-term acceptance and uptake of
biosimilars

Medical practices and reimbursement procedures will
evolve to be more receptive to the use of biosimilars over
time, assuming that experience with them is favorable
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BIOSIMILAR REGULATIONS
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FDA THROWS THE (PURPLE) BOOK AT
BIOSIMILARS - PURPLE V. ORANGE (SEPT 2014)

Valuable reference tool in
developing a biosimilar or
interchangeable biologic
product

Lists biological products,
including any biosimilar and
interchangeable biological
products licensed by FDA

H

Orangebook Orange Book lists small

molecule reference listed
drugs and their approved
counterpart generic drugs
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MARKET ATTRACTIVENESS SCORING
AND SOLUTIONS

Parameter Regulated Semi- Un-regulated | Market solution
markets Regulated markets
markets

Cost of R&D/ Unfavorable | Favorable Favorable As market matures, international

Production companies should shift R&D/
Production to  semui- regulated
markets

Manufacturing and | Favorable neutral Unfavorable MNCs are pursuing partnerships with

Clinical Trial firms in low cost locations, for access

Capabilities to low cost manufacturing
capabilities

Government neutral Favorable Neutral Numerous Biosimilars companies are

Support of coming up in countries with

Industry supportive governments for the sector
such as India

Regulatory Rigidity | Unfavorable | neutral Favorable Pharmaceutical giants are navigating
difficult regulatory paths in
developed markets, while smaller
companies are targeting developing
countries

Attractiveness of | Favorable neutral Untavorable Due to the size and market potential

Biosimilars to
Physician/
Consumers

of US and Europe, companies are
patiently waiting for higher product
adoption. while also aggressively
marketing to developing countries
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CORE THERAPY AREA IN BIOLOGICS

2015 2020
1,9-2,6 Bil USS 11-25 Bil USS
Insulins m Others
Anti-TNF
W Antiviral(no-HIV
Oncology(MAB) ntiviral(no )
EPO M Ocular antineovasc.
Multiple sclerosis M Blood coagulation
CSF-G
B CSF-G

Blood coagulation

Ocular antineovasc. ® Multiple sclerosis

Antiviral(no-HIV) W EPO
Others | . | ! m Oncology(MAB)
0 5 10 15 20 Anti-TNE
(B||||0n $) ® Insulins

International Journal of PharmTech Research, Vol.5, No.3, pp 924-935, July-Sept 2013
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BEST SELLING BIOLOGICS-UP TO ?

Humanized
antibodies

Antibodies
not
humanized

Not
antibodies

Biological
Avastin
(bevacizumab)
Herception
(rasfuzumab)
Synagie
(pahizumab)
Enlu
(cetwimab)
Enbrel
(etanercept)
Humira
(adalimumab)
Remicade
(infiximab)
Mab Thera/Rotuwan
(nitwdmab)
AvonexRebif
(interferon beta-1a)
Aransep
(darepoetinalfa)
Epogen
(epoetinalfa)
Neoclasta
(pegfilgrastin)
Neupogen
(filgrastin)
Lantus
(insuiin glargine)
Lovenx

(enoxaparin/sodium)

Copaxone
(alatiramer acetate)

ApprovalDate 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

12 Jan 2005 21 Jan2022
26 Feb 2004 4 Jul 2019
26 Aug 2000 28 Jul 2014
25Sep 1998 18 Jun2019
13 Aug 1999 9 Aug 2015
1902004
29Jun2004 20 Jun2014
12 Feb 2004
3Feb 2000 1Feb2015
2 Nov 1996 's patent had been extended until 22 November 2028
8 Sep 2003 16 Apr2018
31 Dec 2002
13 Aug 1999 13 Aug 2014
24 Aug 1998
2Jn1998 12 Nov2013
26 Nov 1997
19 Mar 2009
rrev200s
6 Aug 2001 6Ju2016
17 Sep 2001
Expired
141989
22 Aug 2002 21 Aug 2017
21 Jan2002
Expired
20 Feb 1991
8 May 2009
uapron0 [
Feb 2009
5Mar 2009
EU

31 Int Conf Biowaivers Biologics & Biosimilar 2014 11/5/2014

b 77 r‘t’ a 4
i Y. "% %

11



RISE OF SIMILAR BIOLOGICS IN INDIA
“SIMILAR BIOLOGICS” APPROVED IN INDIA

Froduct Mame Active Substance 1T herapeutic A rea Lo pany

Alemalb Ttolizrummob Peoriasis Bioocon

Basalog Insulin glargine Diabetes Bicon

BioMdab EGFERE Mmoot uFumab Head and Meck Biocon
Cancar

Canlab Trastuzumak Breast Cancer Biocon

Cirafae] Filgrasuim Mewtropeniia, D, Reddy™s

hematopretic etam cell
transplantation, cancer

Insugen Human Insulin Dhiabetes Biocon

blobTas Rituximob Lymphoma, Mon Intas
Hodgkin's Biopharm@ceuticals
Lymphoma

Ml Filgrasting Cancer, moutropsenia Fiooan

Filgrastim Filgrastim MNeulropenia Lupin

Peg-filgrastim Pegfilgrastim Cancer, neutropenia L.upin

Meg-wrafcc] Megfilgrastin Cancer, neutopania Dir. Reddy™s

Fedls tux Fituximab Leukemin, Dir. Reddy™s

Lymphoma,
Blswiatorid Aocthaitis

Relibeta Interferon beta-1a Multiple Sclerosis Eehance Life
Sciences

Felizrasi Fialgrasiim Meulropseria RFelanece Lile
Sciences

Ritusimab Rituximalbs MNon-Iodgkin™s Zenolech Laboratories

Iy rmyplwoara

BICON (APRIL 2014 INVESTOR REPORT) : WORKING ON BIOSIMILAR VERSIONS OF
BEVACIZUMAB (AVASTIN), ADALIMUMAB (HUMIRA), ETANERCEPT (ENBREL), PEG-
FILGRASTIM (NEULASTA), RH-INSULIN, GLARGINE, LISPRO AND ASPART.
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PATIENT SAFETY FIRST-
TRANFORMING LIFE

.

Worldwide, nearly 200 biologic medicines
have transformed the lives of over 800
million patients with serious illnesses

A “True” Biosimilar with a SMART approach

Authorized biosimilars should be “as good,
safe and efficacious as originator biologics.”
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