NATETER/INMMADE5—DEIR

ot SRR =1t
SNRAEBREITIN—TIR—T v —

N

2009.8.26




HEREL

ARTLEIT—avlcd, PR RBEOEXZRUVERZCET
SFERBEULNZINTOFIN, LVINE . BRFEDIFH®
BRARBEIRICOVTORNRECLHRF R TCOTTER

BRLTULVET,

ERDOEREE . EXRICREFTIADPREED

ENRBLEEBDELHNET.

=

=MAlCLDIR




AEBORE -

. N ARBR/INNAT LS5 —DFE

. WM AEGERALA A4
. NMAEZERDOSEDER]
b, FAEZFED/N1 A EE5GER




INAABER /N AL SS5—L 1

® REITNAFEER (FE) OFHFNFT L. REGH8E
RFGEEFICEYRAREEINS. RFED/NAFEER,

® N1 FTEBRIE. B FEMOERMEELGY. HEW
I TR—] THAHC LTG0, BRRBEARLERLS
RS0t R - EREET 3,

®BRAEL LTIE. 2007 RAMAHEE,

vV ERRLBBEOIINYT—DHREBFT—2ICKYRZEHRE
(BERDHA FS A OTRIRAT—ATIEFENM T EGERICRAELT
LVERLY)

Y RITNMTERREAT/AEORE. T2, AMEERT S
EERELT. EINSMFTEERKLEOEEMSTONET—2IC
EDOZHETES (FARER - BEOEREZ )




CHUGAI

Ova SIL—7

EEmD7FE L EHHE

JELINI LIy

P RTTRRET R

n

FHIRINEINA
T

HEENEE

T

FHE

il

TARETEENE

I8 B /RRE/F A2

WNERT

—
—

HWEEZRIET STV I




EEDEE Q-
It T RBBILES AT BERLESHE ]

Generics (RREZESM)

Biosimilars: Similar Biological Medical Products
(INLFVEF5—)

FOBs : Follow-on biologics (/N1 A &R, &H/NATEER)
SBPs : Similar biotherapuetic products (FE{El/ N1 ARESEE)
SEBs : Subsequent entry biologics (/N1 AEZER)

Sameness [identical] (R—1) => NAAEERTILERART
Similarity (A&/FEM) >/ 14> S5S—OEIZEA
Comparability (R%%/EEE)
=>|CH-05ECRI—&EEFICH T HABEMEETOLLLEICEH
(fz=L. BERDHA FZ54 VIZICH-QEDEZ EEE)
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Absorbance 280nm

N AEZEZOFRY—1t (EPO) &

”512‘ 7Ot AICHBITEE
HERTFESOT AFIEND .
DA Z RSB

Isoform Patiern by IEF Elution conditions, separation and |IEF analysis of EPO fractions

(Dr. Stephan Fischer, Roche Penzberg)
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ML ESNTI=-J 0N DEMEEDH
(“comparability”T—42 0 —ER)

Comparability of batches upon process changes
monitored by IEF

RAEX
B =p 3 ;-Iﬁ

¥
SE=SSs=sss

(G025 G026 G027 G028 G029 GO30 GO39 GO44 GOG1 GOO3

Source: H: Haug, V. Pfeifer, Roche Penzberg

G025-G029: 5 fermentation
runs (basic process)

G030: reference standard

G039: varnation, optimized
RP-HPLC

G044 vanaton, sterile
filtration

GO061: variation, fermentation
media constituent

G003: variation, produced in
new building
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Huan Er Bo-1
Huan Er Bo-2
SEPO
Eporon-4K
Espogen-dK
Eporon-10K
Epokine
Epoge

Zyrop
Wepox
Shanpoietin-1
Shanpoietin-2

Jia Lin Hao
Ji Mai Xin-2

Ji Mai Xin-1

us China Korea us India Us

Figure 1. Iso-electro-focus (IEF) Gel with Western hlots for isoform detection:
(A) samples from China (lanes 2-9) and Korea (lanes 10-13) and (B) samples from

India (lanes 1-5).

Park et al., J Pharm Sci Sep 2008, http://dx doi.org/10.1002/jps 21546

CE:Ihnld. BEUDAARSAUICKY ERXRKBIN LD TEHELY)
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huEPO-(1) huEPO-(2)
FEREXIKY -4, «
(IEF) /35— ‘i :
[ f f =
Isoform 2 Isoform 2 :l N
~ _ ot %
7 IVEEEE (mol/mol)  14.0 14.2 0

HPLC/\2—>
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JL___:_
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]
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~
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i

in vivoigtE (U/mg) 226,000 400,000

AEFARGT v EMIERABLELTLTY, EMEENREGSH

EDHD, MEDHSELELA2AEDEYMFENEEICKE,

(Dr. Stephan Fischer, Roche Penzberg)
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EPREXI= & 2 HLEPOHL{AHIE (PRCA)

B CELEEMN. {BEICENT A FFoOZToT=
BETH., BR0RFEEICFIEHEEN TR LT

~1998 1998 1999 2000 2001 2002 2003 &F
(J&J WEB site) 12
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Brand name Generic name Company Approval
Omnitrope® Somatropin Sandoz Apr, 2006
Valtropin ® Somatropin BioPartners Apr, 2006
Binocrit® epoetin alfa Sandoz Aug, 2007
Epoietin alfa-Hexal ® epoetin alfa Hexal Aug, 2007
Absamead® epoetin alfa Medice Arzneimettel Aug, 2007
Silapo ® epoetin zeta Stada Arzneimettel Dec, 2007
Retacrit® epoetin zeta Hospira Enterprises Dec, 2007
Tevagrastim ® filgrastim Teva Generics Sep, 2008
Ratiograstim ® filgrastim Ratiopharm Sep, 2008
Biograstim ® filgrastim CT Arzneimettel Sep, 2008
Filgrastim ratiopham ® filgrastim Ratiopharm Sep, 2008
Filgrastim Hecal ® filgrastim Hexal Feb, 2009
Zarzio® filgrastim Sandoz Feb, 2009

(Insulin Marvel: EBEE

Hy'FHS\ A|ph60n (IFN_a) :Tnnu\_.r)
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=N EMEA (Fx M)

B HB—DHAFSAUTTRTDEV I | 8 FERHHARSAURVE
NAFEERZHDN—(AR)hi | BRI EOHARESA
KEFEFET)

EAXI2 T | REEEIRI EASE/REHE [EEUME (similarity) J& L
(comparability) 15E% (ICH Q5E) & BRABREERIC, ME. JE
PK/PDZ7A77/IILDLLERRABREZLEIZ, | BREK. BEKRART—2ICK
TDT—R2%MHTT H-ODEKAE%E | YSIA (case-by-case)
HAEHE T, RERNLGTEES/ RE
4 1% 5F4ffi (case-by-case & Ustep-by-
step7 7O—F)

Rk & REBREICEL. TREABLGSTIZYRITRSAVNDHEZ EE
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KEDOHR (1) &

KXEDEEGDAZREE
Food Drug and Cosmetic Act
BSFEER. RILEY (£2RY 2, hGH) &
=>NDA 505 (b) 1 #h&E (TIT—42)
=>NDA 505 (b) 2 $RE (—&BSVERT—A2BAT) *
=>ANDA 505 (j) VIR OEER (Fﬁ%gﬁ)

Public Health Service Act
NAFAEER (A bAq 2., ik, MEEBERFE)
=>BLA #HE (FILT—43)

FOBsDEBBEICIEF-LWEENADE

(«0mnitropelEZE&EB =A%, FDAIZFOBs & [FFRHTULVERLY)
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KEIDKE (2)

m

(ochey Ova FIL—F
Access to Life Saving Medicines
Act (Feb 07) yes 180 days none
Patient Protection & Innovative
Biologic Medicine Act (Apr 07) no none 12 years
Biologics Price Competition &
Innovation Act (June 07) yes 1 year 12 years
Pathway for Biosimilars Act
(March 08) yes 2 years 12-14 years
Promoting Innovation & Access
to Life-saving Medicines Act yes 180 days 5 years
(March 09)
Affordable Health Choice Act yes 1 year 12 years

(July 09)

Legislative stage

%> Scientific stage => Guideline

22
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m

Anticipated Biosimilar Entry Dates for Selected Biologic Brands

¢ KETOELG/NAAEEMODFEFEFEK

Notes: a = Sandoz filed Omnitrope via the 505(b)(2) pathway in the
United States; an abbreviated BLA pathway (ABLA, "biosimilars
pathway") will not be available until 2010. Date reflects the launch of
agents filed via an ABLA pathway. hGH = human growth hormone, ESP
= erythropoeisis stimulating protein, G-CSF = granulocyte colony
stimulating factor, TNF = tumor necrosis factor, MAb = monoclonal
antibody, NE = None expected.

© Decision Resources, Inc., 2009

Source: Decision Resources, Inc.

USA Europe
Biosimilar | Biosimilar 7 S| (6%
Biologic Class Branded _Biologic Entry Entry )‘)‘:!(j:‘ 20l3clﬂ£u|}ﬂ£if;
E(;: (EBenotropln, Hgmatrope 2006 2006 ‘ / \/rj' IE;?& an 'GO) FEﬁ % % =N (AB LA)
pogen, Procrit/Eprex 2013 2007 o
Aranesp post-2015 | post-2015 fJ\ ?T.E&ﬁ% 'ts% é O) [j: . 2 O 1 O fﬁ u B%
G-CSF miﬂfﬁgn ggig 3822 (Decision Resource, 2009)
Insulin Humalog 2013 2013
Lantus 2015 2014
Levemir 2019 2014 ’ sHe = xr
TNF-alpha inhibitor |Enbrel 2014 2014 ¢ 2008FEKEDMAFEDSEL ., 4501
Remicade NE NE N RN sE: 3
Humira 2016 2018 FILDNINAFEEm
f b / f 20 20 sHE7 S, O = O
Interferon beta is(t;seiron Betaferon 2012 2012 ‘ %ﬁ.% 0) 2 5 0/0 75\/ \’fj_ E% fn
Rebif 2014 2015 (Washington Post, July 2009)
MAb (oncology) Rituxan/MabThera 2015 2013
Erbitux post-2015 2014
Herceptin post-2017 2013

Q27 T NAAEFER*DZLIE
2015F HRRICHFRNMNIES

&7 O0—NI)LINAMAEERTIBIE
1,1208F )L, ZD 5B 27hyT &l
mlE87% DLz T7H LS

(FTC report, June 2009)

*2781 5 Avastin, Enbrel, Remicade,Humira, Rituxan, Herceptin, Lantus, Epogen/Procrit, Neulasta, Novolog, Erbitux, Aranesp, Recombinate, Lucentis,
Avonex, Novolin, Humalog, Pegasys, Rebif, Crezyme, Tysabri, NovoSeven, Synagis, Neupogen, Betaseron, Humulin Kognate FS

Ova JI—7




N FRERTEOREY Q-

The biosimilars market, seven major markets, 2008-19
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2N 2N 3N M M2 3 ML AF AT N MY 2N 2N 3N M A A M E TN N
Japan - 0op o0po 00 01 01 D1 01 D2 D3 D4 05 Japan - 1 3 8 15 17 (17 |17 (18 2% H 32
aus 04 02 /05 08 08 134 M3 A0 N5 N8 HO NI gUs 14 | M & 7 T 860 175214831315 1,901 1,209 1,200
mK 00 04 02 04 |06 05 OB |14 30 34 34 35 mK 0 1 A |2 R M ¥ 4 &5 H 5 5
0 Spain 00 (D1 D1 D2 |04 04 04 05 05 08 08 11  |OSpen 1 B 18 M H . X B B B O MM
|2 Raly oo (00 O1 01 02 03 03 03 03 03 04 05 \okaly 2 3 6 11|17 (18 X XX M M 2 N
|l9m'|ll1'f 08 16 18 15 18 |17 28 42 |52 §2 &3 &3 IIGNI'IIIT]I' * 69 11 111 150 160 178 179 166 164 164 165
|IFI'I'E 00 (OO (D1 (D2 |04 04 05 06 OF 13 24 386 |IFI'I'I':H 5 6 16 3 56 60 T4 67 05 O4 106 120
SU standard units; * historical data; - product @ (Source: Datamonitor)
unlaunched

“FOBE £1TNA A ROWEIE. TS5V FRTF Y FOMAIS

EYEWLDIZHEEEBDHDNS”  (FTC Report, June 2009)
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nature biotechnology volume 26 number 9 September 2008

s [oward biosimilar monoclonal antibodies

;g Christian K Schneider & Ulrich Kalinke

E To what extent is the existing framework for biosimilars in Europe likely to be applicable to monoclonal antibodies?
.

s

£

3 . :/ylj |\ -
d R BTN b S
P e bV T kA A Y

s R OES AR

E 7 i) D) =/

- AN | SN

CKS is a member of the CHMP of EMEA 26
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Reditux (Dr. Reddy)
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! April 30, 2007
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Comparison by Cation Exchange Chromatography

R. Harris (2008) presentation at ,Biogenerics 2008 Data source: Genentech (Matt Field, Susan Gruerman)
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Tel : 03-3273-0554
e-mail : ir@chugai-pharm.co.jp
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