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International Trends in the Development of Biosimilars and Issues on Ensuring Their
Quality and Safety
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Summary : Since the biosimilar somatropin was first approved in Europe in 2006, more than 30 biosimilar products
related to 8 kinds of original products have been approved in Japan, the US and Europe to date. In 2016, a total of 7
products have been approved by the end of October in these countries, reaching a record number of approvals per year.
The approval of biosimilar monoclonal antibodies and Fc-fusion proteins is also characteristic of the recent situation.
The development of biosimilars, unlike generic drugs, requires the evaluation of efficacy and safety in a clinical study, as
well as the conduct of a comparative study of quality. The main reason for this is that only a comparative study of quality
and the assessment of pharmacokinetics are considered insufficient to secure the efficacy and safety of biosimilars due
to heterogeneity of active ingredients. In a situation where high medical expenses often become an issue, biosimilars
with secured quality, efficacy and safety are expected to be developed and widely distributed so that people who need
biopharmaceuticals can receive treatment with a smaller economic burden.
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Biosimilar or Biosimilarity means
that “the biological product is high-
ly similar to the reference product
notwithstanding minor differences
in clinically inactive components,”
and that “there are no clinically
meaningful differences between the
biological product and the reference
product in terms of the safety, puri-
ty, and potency of the product.”

INA Bk
H A (Follow-on
Biologics)

Biosimilar
pNE| Biological Products
(Biosimilars)

Similar Biological A biosimilar medicine is a medicine
Medicinal Products | which is similar to a biological med-
(Biosimilar icine that has already been autho-
Medicines) rised.
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(Table 1).
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Medicine) &9 SFEMFfEbNI Tz, LA L,
kETiZ Follow-on Protein Product & \» %) A3
bhTwzZ bbb, HATIE, N1kt
(Follow-on Biologics) & W9 SEENRH SN, £
D%, KENZBWTHEELE A T4 2098 &
. M & FIEELC Biosimilar & W9 ETENSH WS
722 EH 5, A CLE Biosimilar A3 O M2 &
By AR E 2572 (Table2). #RIETIE, H
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Table3 HFCKTABININAFLIT—

B, NAFTIF5— 4
EA

[ETnES Pnna ki d /el K HA
inslin glargine Lantus Abasaglar Eli Lilly 2014 — —
inslin glargine Lantus Basaglar Eli Lilly — 2016* —
AVAN Y TINFY 42X R) Y TIVF ki) AT S AYA) Y ZIVF Y BSHE )Y —] POAS — — 2014
AV TINFY [AVR) Yy FIVF vk 2] FYIA A YA ZINVF > BS i [FFP) Hh7AVAT == — — 2016
somatropin Genotropin Omunitrope Sandoz 2006 2006* —
vzhary DENAN =7 V=YY BS B FE R g — — 2009
— Eprex/Erypo Binocrit Sandoz 2007 — —
— Eprex/Erypo Epoetin alfa Hexal Hexal Biotech 2007 — —
— Eprex/Erypo Abseamed Medicine Arzneimittel 2007 — —
epoetin zeta Eprex/Erypo Silapo Stada Arzneimittel 2007 — —
epoetin zeta Eprex/Erypo  Retacrit Hospira 2007 — —
IRIFY HoN [TRIFY TIL77HE 1] IAR— IHRIFY 7NV77 BSIETJCR] JCR77—~ — — 2010
filgrastim Neupogen Tevagrastim Teva Generics 2008 — —
filgrastim Neupogen Biograstim CT Arzneimittel 2008 — —
filgrastim Neupogen Ratiograstim Rationpharm 2008 — —
filgrastim Neupogen Zarzio Sandoz 2009 — —
filgrastim Neupogen Filgrastim Hexal Hexal Biotech 2009 — —
filgrastim Neupogen Nivestim Hospira 2010 — —
filgrastim Neupogen Grastofil Apotex Europe 2013 — —
filgrastim Neupogen Accofil Accord 2014 — —
filgrastim-sndz Neupogen Zarxio Sandoz — 2015 —
TANT FAF L [TANT FAF Kk 1] avad TANT FGAFABSIE[EFS), W [F] FH, &t — — 2012
TANT TAF B [TANT T AF D 2] 7o TANT FAFLBSIENK], [ 78] BALE, 773 — — 2013
TANT FAF I [ 74V T FATF Ltk 3] 7oy TANT FAF L BS E[H VK] FUN — — 2014
follitropin alfa Gonal-f Ovaleap Teva Pharma 2013 — —
follitropin alfa Gonal-f Bemfola Merck Serono 2014 — —
infliximab Remicade Inflectra Hospira 2013 — —
infliximab Remicade Remsima Celltrion 2013 — —
infliximab Remicade Flexabi Biogen 2016 — —
infliximab-dyyb Remicade Inflectra Pfizer/Hospira — 2016 —
A2 INFRI<T (A7) R T ik 1] Ly—F A2 70)% <7 BS pUHHEN INK)  HA{L3# — — 2014
adalimumab-atto Humira Amjevita Amgen — 2016 —
etanercept Enbrel Benepali Biogen 2016 — —
etanercept-szzs Enbrel Erelzi Sandoz — 2016 —
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AN Y TINVFNTHENLF T3 513,
BIRT BN F 235 —D72DIH 7S
KBV — M TIE %L, EROMIEHGE L —
(FDC {505 (b) (2)) TABEINTWVWEL®H, N
A4 I TR ENLLERD 5.

R REIR E LT, Sk, BB 25
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2.2 MEIRIBESR

NAF Y IT—ICHTHERRATA FT4 Dk
iz, MRS D B AT L, 2005 42K O
HARKITA M E N7z HARTIZ 2009 FI12H
SEAgE SNz, KETH, BN HA & FEEIC
NWAT Y IT—ICHT HiEmA e INTWz2s, #H
WOFHEHDPRET S T TOFEREERZEL, 2012
Ao THA TV ARRAERENZYD. LTI,
HA KT A B, — R, TR - A
LT, SWORHELARLS.
2.2.1 WMl

1) BREHA KTA L DEF

MM TIX, v~bhaobronfty3Is—I12H
¥ 5 HAOMIET, EU &4 Directive 2001/83/EC
{Z Similar Biological Medicinal Products & \»9 7K
HEED 7T =W 2k E E 7z (Directive
2003/63/EC). Zd{42id, Y R v 7 DGR
HE OBIRO SN B YEI N+ 2 3 7 =123+
T K, WERHI S O JEERIRRER, KUY, @Y%
B R RBR DS L RGNS 5 2 LR EINTE
D, BEONA X VI T—0BHIEFDL L LR
B, WAFYIF7—OFHEZET 2E T OEFH
HFEHhNLTn5.

Z® EU 471230 %, EMA T, 2005 48 LR,

M3 2504 K94 UPERISNTNEILTHY,
BIE Tz ) 20 R T v, BTz A >
A Y ROA YA VERAE, v boYy, @iz
TR 2 R R g v = — M, £ 27—
Nk, BETHELR A vy =720y TILVT 7,
AvF =70y N—% EEHELZ e PR
FREHANVE Y, RO, K5 FEAN) VT 57
A RIA VHPRFEENTVES, Mz 5 V78D
ATHL, ZHETHLMG T RN Y2 N, F
VITIZHEOTVAED, FHoO—D2THA.
2) —REEIRFR

WM CTUlE, N4+ I 7 —ITHO— N %
53 AL A2 <, SefTah & W U— M a ke’
HwbhTwsb (Tabled), 72721, =) A0RT
FUEOLIHIIZ, FOMNEREERTVLLO
B, WA FTIT—E LTHE - KBS NHAIC
&, BATRE R L RN E R DL END .
3) B # ™ (interchangeability) & £ #& &

(substitutability)

JeAran & O BIEME - BRI oW T,
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CZEhBEEN, EMAZ A FI4 VI3 EAARR 2
LHRE v, — AT O Q&A TiX, EMA o &
X, A F T3-SR0 T 5L
EHELLOTIEIRVWT &, N FEREHFHDAL v F
YZIZEL TR, ERIREARICAHR T S 2 L L
HENTWw5.

2.2.2 HA
1) H4 K54 > DEfF

HARTI, N 4T 35 —1CBT 2 BB i
WKL C, #EHFgodEfrbhyd, BEmCX
D, BEHREMOWFEXGOHI, HiN A F Hhihh
DARHFEX GARE SN BEtoJshKk, oh
FCICEBIDEEN 3 MFEHE I T2 (Table 1).
fest o AFF, [HAEY R /Ml % v Tk
AN, BEICHEIN, —EomY) %58
XD RN AT E B THIRZ & 878 (1

Table4 HAEXRRICETDZN1F LI F7—DO—/EEIRFF
(1>70)%2<3T&FID)

NA XTI T %0 W JEEIR - BR AT A A RR PR T =

1 e s 4YTURY=RT | 4TV F ST GRETHIRL)

RBCBT 574 I 4 w5 snizd. EMA IE S A ARSIt

HA R4 ORI, —KREHZRTINE07 Ik infliximab infliximab

A FI4 Tmz<, wBENOIERHRK - BRI Kl infliximab infliximab-dyyb
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HENTEBH (Tablel), /XA FHBFmICx, %47
M TH LN ER LB, WA FHEhimeE LT
KIBENTZZ D505 & 9 e — BRI G- &
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3) HEiptt &M

HAORIE, HIRMEICB S 2 IR 2Rl ik
V. BT AR E LT, AR oOAERL O
ML=V T4 ZHERT 5720, BERGEHRAA
BBV, [R5 FEENRLFEME - [FR)
BESESL &N A F tafiih & 2, — ORI A
BRI T 5 2 LAZHEARNITEET 200D 5
LOREVH LS. TOXFIEX, PL—HEYT1OD
Wtz KDL EZHIIEINTEY, 34
FERIEIDPENAF T I T —=~OY) B2 & HIRT
HIlteEKL2boTiE AW, B, VyxioE
YONAFYIT—RBEWT, AT FEES L
WNAF Y IF =TI AV RES>TNEDT, —

WAL X AR, @R T awe®
b,
2.2.3 kH

1) BRBEHA KT 1 L DESME

AKETIE, 2010 4F 3 I EHRPRBRE 4 H.R.3590
WL L, FoHIZE 1A BPCLEE (Biologics
Price Competition and Innovation Act of 2009) 2 X
D, WIS OB % O 7o AR EY — B A
% (Public Health Service Act) 123515 (k) JHZS
rixsnc, N%ﬁ&:“—wﬁﬂ%ﬁﬁ%iﬁﬂ
2. NAFTIT—1F, ERI Y AEYENLO P
mwghfwt%vkm)ﬁa@wwc\atf
Hial, KR IND. 20124E12, N4+ I F5—
LE@‘?‘% WA TV AENRRESN, BPClLiLED#EH
I3 % FDADO#E 2 AR E NIz, NA F ¥ 3
7 — BT 2 BH M % 72 PHS 351 & (k)
HIX, I XToOEYRERGICHEN SN 5%, FDA Y

A5 VAR, Mz Y R BERGEE L TW
5.
2) —fxHIRR

KETE, BATMOHMDORI, N7 TO%
WTT VT 7Ry b AT 2N BtV —IViE
HHN, FATMEFXHEN T2 (Table4).
3) E#atE B

KE T, BPCIEIZBWT, e “highly
similar (biosimilar) 7 # ", KO, S & &
“interchangeable 285" DO 20D h 57 I — A%k
o TBY, Zomi, FRMNRPHARE R DM
Td 5. Interchangeable 7z H i, ?‘&b%’%ﬁgnﬁ&
EHEOD LB E LTROLNSITIE, Hig
IS & biosimilar TH 5 Z & &R I &2
AT, EDL)BREFIIHLTONA AT I T2

S & F BRI REZ D03 L Hiffsn s 2
2:, BEMRG- SN B]GogA1, RPN
4%933—«@%EKJDEL5017#,§%
ma Wk 255 ICELL) X7 LD REL W
L EREBRFNELS V. ThETHE A,
interchangeable & §2 % 728 @ BARK 7 B 130K
ENTHB ST, interchangeable & L THRE I N
LRIV, N FTVIT—0fFTYH, ZRNED
HIMED D B LR DN IOV TIE, AR
HIAHFETH A D &, BPCIEICBVWTEDLNT
W5,

3. MM FYIF7—DmBEREEHRDORE

31 EAFEH REMHE

NAF T IT—IE, BATahE 3 RE/HEITLD
HMESNLEEMTH A, N FEREMHTIE, R
X0, BEAEEEET LB, A% T

DB PEETH S LB INTE L F—=©
FENIZBWTY, BPEETEPIILTESTIE LW

ElE, WEY NI BRSO A =V Ty TITHEL

,%E%ﬁ®ﬁmﬁﬁ AR - BT

ReEA R S, BB R OB T ORKRR
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WNOFEF S LHLLTH D Y.

SR 17T ISR ESNZZICHQE 1 K94 ~
[ N4 F 727 7 ay— b HEES £
ACTRH RIS OBETHROEFIZE D ) %
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ZRIHREINTG, [EE RS & 2
@D Q5E 14 FF 4 XIZBWT, comparability ®H

FEME LTEZONIFTETHY, &N HWI
HMPL TS EW) BB ETENS.

NA FBREmIEE T, QRE A KI5 A4 v L&
Bk TS TV & 0%, AT N A F BRI I
LT, A FBibtmDmERFEER 2 FH—Th b &
W) ZLEEKRTZ2OTIERL, MERFEICBWT
BUEDSE L, 2o, MBI S 0 EE )
Holzl LTYH, REEBOREERLAEIEHE
LB RIS HWERFMICHTE 22 L2 R
K3 5. | LHHINTEY, Q5E THEV.EN/2%
AHD, TOFTFMV AT L LS TV,

WA F Y IT—ICHTBHFDADTA ¥ v A,
HoBHWIE, EMADA A F 74 >Y0—#HTI,
biosimilarity &\ 9 SENH VLN TWAS. KCkD
I SC#EIZ B VT b comparability & biosimilarity
DN T IZIRE TIE W25, comparability 253
Ed k&, FA—MRENTORBELEEIZEL TOBEPE
Sl D% 2 2 B2 720 IV STV 2 DITxf
LT, B2 EPRETLINAATIT—OH
WEEFM B4 % & & % biosimilarity & 845 =
CICEBEL TV BRLERLZLETELESY.
Gtk F—RENTORBEETERO LB OBIZIX
comparability, /N4 %+ ¥ 3 T — L BT IO
121 biosimilarity &\ 9 SEDMH VIR R ENT
WS EH I b E DS, [ ERFEICERSIRD S
N7z LTy, BRANNE - ZEVEIIEREN %
Wl bW EARDEZ FI3LETHAHDT, HAGE
ToOELIE, Ebodh, M FMEELTLZ L
T, HEREOMEIIZVWEEZEZOND.

32 NA4F3I7—-DRERVTHEDISH
NAF T I =BG ENE HETHE I L
BIRT 72D, NAFTIT—DFTIE, EHIE
LC, k& FpRic, R ORI o 8E T % B
895 EWIMAT, OFrEE & Rk i BRI AT
Oftl, S L OMBILEGEEIC L), BRE L
WERDEE AR RO Z L ART I L, @IERIR - FRRR
Bk, ZimE % FEOAME - kaeltkt
HTHILZRTIE, BRETHL. FHES
GHEEMOME L KT L L, "M FTIT7—D
PSS T, MEARERATICB VT, SRS E o LEg
RISV L 22 B —0, IR TORRM: - Zatkss

M, S -2 & EAF B L TRV EDIE 2
FoZ L &MIE LT, LEE SNDIEHRK - R
ARERIZEIK SN B,

MR R BRI oW TIE, K 27 15
ENTNA FHhmIasH TR T 2 HEBINE £ 3
(Table 1) IZBWT, [/31 * kimlE, €OFM
DI & & DT K OSBRI BTN A
FEEE G E OB 217 ) LENH L. ZOHK
B, AT A F IR E BOEMEE A L e Mk
595 2BoORERICRES BV Lo E
bo THMTE G, BB IEmL 2T
Twnwzrtyds. | LE3NTBY, EPLEL X
NEVWEELH NG5,

RSB ONEE, 2Ok EE CoRSEN Y
PR, RO, @Y%) (PD) ~—Fh—
DOFHWBEMEARAT L, S B4R 0 FelaABs,  FERR
IREER, WM, EWEHE (PK), #J)1% (PD),
Je O PK/PD 2B 9 2 BRIRGABR DR R S, N4 F
Y7 =0zl L A% FEOAEME - ZettE
HY 52T adlT& 2581, Axk%x g
T5-0ODMKRFREEBTELIE0HL. Zh
FTIRAKREININAF I T=IZBVWTYH, PD
= —%EH LIRS, Bl LT, T4
WTTFGAFLDNA KT I T7—OREETIE, I
ERE, CD34 FptEMile$iAsPD ~— 4 —& LCTH
WHRTWS O,

3.21 Yz Ry 7LoEN

T Ay T, ARG AT & A — ]
THY, AWFARESEMERERIC BT [ iR
Bo%EME ] st U, BRCBW TS
EFRCAEHAIIEECE S, Ly ERICHEDE, FF
fili A F— 22FE.ENTWD, ISR LT, 34
FTIT—OETIE, BENTEHLI00HE
B, FEEGR RBR, W ON, BRIRRER Ty BRE
(PK), #Jj% (PD), HxE. L&EMWICET 55
flizshBE L S5 (Table5). Y i) v 7 A
T35 — ORI L TRD 55 FHEE H O
EDH L, 20DOBEICOVWTUTIZESET 5.

1) (I, "M AL IF7-7TIlE, BIXRD P ETH

& [R—1 EEZBVDL?

b RO, AR ICAY—E (5GF%
BtE) AT EH S, THAHH. ALFEEMLTE,
WE, ARG ORI —oIcP T D, (b
HOLENTHLOITK LT, N4 FEHRNTIE, A%
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Table5 JxxUyTENAMFALIT—DHE
RS O EY NAATIT—
%3/ o R
P AL5A R 3 INA B
Fo3% H gL LE k4
Bobin | SERRAER ORI | gy s o8
Bk S & W — - Hla T - G aebl - AR % A
WHNBSE | TH—OMEE - HRER *
35
s kB
FFIEE D
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