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Summary

It's difficult that follow-on biologics, which manufactured by proteins made by DNA
recombination technology and cell culture technology are prove identity with the preceding
biopharmaceutical unlike conventional low molecular-medicines. Therefore, it is necessary to
evaluate the equivalence/homogeneity with prior biologics by (1) structural analysis, comparative
tests on physical and chemical properties, and (2) comparative tests on biological activity.

In this study, we examined the quality evaluation and efficient evaluation methods for
biopharmaceuticals using erythropoietin medicine (the preceding biomedicine, biosimilar, bio-
better and standard product of Japanese Pharmacopoeia) as base materials. SDS-polyacrylamide
electrophoresis for measuring the molecular weight and a formulation test by western blotting
were performed as the quality evaluation by physical chemical test of erythropoietin medicine.
As results, single and wide band were detected, and each molecular weight of standard product,
preceding biomedicine, biosimilar and bio-better were calculated with 31.4 to 38.8, 31.4 to 37.8,
32.2 to 43.2 and 40.9 to 455 kDa respectively. The molecular weight of the standard product and
the preceding biomedicine was equal mostly. The electrophoresis band of biosimilar was higher
several kDa compared with these, and it matched with the content described in the examination
report of the Epoetin alfa BS.

In addition, in vitro bioactivity test evaluating the proliferation of cells with human
erythropoietin receptor (hEPO-R) was examined for efficient biological activity test alternative
evaluation system. The 50% cell growth concentration (ECs,) of each medicine manufacturing
was calculated. There was not any difference in the cell proliferation activities of ED50s of
preceding biomedicine and biosimilar. On the other hand, Biobetter with low affinity to hEPO-R
showed weaker activity than these. This result matched the previous information.

_24_



1

il

INA F ffin &%, TEIWNCBEC AR & A E SR
ELTHEENT N F 77 7ay — o BEEW (17
NAFESRG) LR FEOME, BEMROH
EHETLEHEME LT, B 28ERGEERICL DR
ENDHEHEM] O Lxfad. —#kic, WBE ZEUk
OHEREIZDWT, A T EEF E O 5155
N7/ WEEEY R Ty SIS TS 2
ERTES.

INA e, AN A RS &3 R B Mgt
M, BRI, B BRITHE #ALTIEL
HwiiEansg, 202012, Ol - fik, O
AL, OAFWFTE, @REFILEE, OA
My (B EHRAMY), madksy vy Bk
Wi EWCHRT B TARBHRAMY), &7 A4V ASERATHY
WIESE) RECOVWTHLNIZT LI LAk OLN5.
F 72, JeAToNA F IR & o R - ORISR P
B LRI B 3 % eicilBe, @AWiETEIc 3 5
BB 2 202 X ) AT N A F RE S & O RSEME T
xR TUEND L.

WHREIESEWEAS I BT, P29 E0 5 3 7 4F
OWFFEEIE T, NA FEEDOFEMEEFET L L L D12,
INA G REE GO B FHIG OB & REER 7 5RO
et & B & LCHLAprge % Bigh L7z, WEEE T ) A
ORTF VEHEHNC, Y AURLTF VZEEND
KA HAMERER B X O in vivo WIS ER & S L 72
ARAERE PR 30 4E5E) 1%, WA by abaic X % anE
A E LT, SDS-KRY T 7 UNT I RTIVERIKE)
CEpzyaaRLF Y EAOGFRBEKR T T 2 X ¥
YTU YT A TFIC K BRI E/L 2.
7z, T RIZBT AMERRLEREE (HARERF) T,
AN =Ty MEIPMENEOIREDH L Eh D, FFEN
T AEYE R AR MR OME 2 B L LT, in vitro
A W R A SR L 7.

HERUER

1. HERRE

o RN TARIF VTV T 7N

o WAINAFERES TR F VTNV T 7 (ZAKR—),
T FIZERER ) ~

o INAFHEE L TRIF U H v (TR F T IVT 7 BS),
FyEAEBICR 77—~

o NWAFNY = FNVNKIF T NT 7 (FAT),
T FIZERER )

2. SDS-KRUTFYIVUINTIRFIVERKE
(SDS-PAGE) L& 39FEHIE

FATNA A EEES, NA F ffiinn, N4 XY — ik
IR (054 ug) % & 100 uL % 95C T
SAImMERL, 12% R 72 IUNVT I KTFENVIIT TIA4
L7z (156 uL/wel). FE~—Hh—& LT, FEFpH
10-250 kDa ®~—# — (Precision Plus Protein Unstain
Standards. Biorad) %M L7z, #kEI#%, 7FLxjd
L (Oriole Fluorescent Gel Stain. Biorad), 7 IV 3 A
A= v 7##E (FUSION-FX7, Vilber-Lourmat) % H
WAL D R T o 72, TR =T —DENY
FOGFEROBEE? S & L 72— KEEREH T
S TVTBIERINNY FOSTREZEH L.

iR, LIRT LI 12w d B—TIlEL kB
WROON, FHEELR, BTN FEES, N1 A
fian, NAFXRY —Fog5 i, %4, 314-338,
314-378, 322-432, 409-455 kDa L HH &, fZi#E 5,
BTN FEEGFOGTREIZIZIZRAETCH 72, 2
NOITHAR, N A F efitimn O ikENTT 125 kDa &5l
B, TNRFZELF 77 7 BSIEOFEEHREED
FLIAR E —FK L7,

®1 FEVRPERERR. N1 &R REEER (D oxUy 7EER) O

Vo WA B 3 INA B P
& S a]— Zh Bb
BRREERR O BARER A | S aEkn L Lok | Srpnthe BT A IRaE
EDLNTVBEERROVTN | BENNA T2 /0P —E ﬁéﬁgf’%%%%% gﬁ
SRS L LCER ST | ESES GRS B | T g O T T T,
WRCESEAES L LCE | L% RROMA, ZAatE R %éiﬁgﬁ%ém%ﬁ%fw
B A RIS, WEEE AT HEIE. FIASE & 1 2 [ 5,
e FATNA A ERBOBRN, | SRERDORIN, FHE
T PR AE IR T 1% WIRIHE T 1%




l— 250 kDa
[«— 150 kDa
l«— 100 kDa
le— 75 kDa

l— 50 kDa

l— 37 kDa

L I

25 kDa
20 kDa

il

l— 15kDa

BHEER
A At

1 SDS-PAGE 1%

FAT) A AERR
IRAART—5

3. TIRE>TOYT 12 UkICk BEAED AR

TR, BATONA A B, NA A fRbian, 72
ENA AT —fn (054 pg) % & & 100 L % 95T
THEAMMmEAL, 12% KV 727 )NVT I FTFNVICT T
74 L7z (15 ul/well). BRKEIHZ, €3I F7 4 HK
WKLo TAY TV I E LIz, A 7Ly %70y ¥
Y7L, —kPkE LTtk b EPO ik (Anti-human
EPO Antibody (Rabbit), abcam, #ab226956) %, .
WHA & LT HRP /%P1 7 ¥ F IgG Hifk (Anti-rabbit
IgG HRP-linked Antibody, CST, #7074S) % K o &
B, FINVIA A=V U rEE (FUSION-FX7, Vilber-
Lourmat) & A\ TILEFEGIRFEIZ L D Ny P2l L7,

FER, K218 & ) 2R e i J OV Bk BRI ©
H— OWERWIKE & 58072, BTN A ESR GO 3E
TSRS, & AR OB NS — V2R L, N4 LR
DUREPF T AT/ NA A BRFEM & B LTI ) EasFlic
RO BTz, FBATNA FEREGENA F b BB
BERLZL{OD, L) A0RZFVHAITHLZ L
DR TE 72

-
o
0F 08 D5 OB
o oW & |
B oK O® &
Rk K <
Eyx X
E T o= M2 Mrx&rJOov Mg

4. TV ZXARIFHEID in vitro EHEMFER
v by AuRTF Ui EK (hEPO-R) MO
GE A SRS, ) R ORI F v BRI A WyiE Y & ET

L7z, fifatgsgix, 7= b5 ) v a4 (WST-1) % v
MR kOB K ZREREETE L LTHT L7 96 %
7L — M2t MREAMFHE R TF-1 M2 %L (2 x
10" cells/well), BEREAFR L 729834541 (0.0032 — 2 nM)
fAET T3 HHE 2 L7z, MBEE R 100 ul 12 WST-1
W10 uL 2L, 3EERIERERR, WOLE 2 ME L2
(450 nm /X H 690 nm). 155 72O X ) 345 dh
UERC L, 50% My (ECs ) #H M L7z,
FEg, 3RS L HIAT A A EFES, A+ ik
Bedhdl NS FRXF — D ECs fH1E, % 4, 0069,
0105, 0524 nM &5 S 7z SBAT34 FEHE S &N A
F HHeh D ECs A EAEITAD SN, AT 4 FE
SR &N A F ot hn X AR O MBI A A e 2 AR L 7z
—F, INAFNRY =i, BTN A EFEML NS A
hian & 0 ESV IR IR ERE A R L7z, N A A RY —
mmid, SEATNA A EFE & L T hEPO-R ~OF&H
AEDER N E ARG SN THB Y. AR R ET1H
e —FL7.

sk sk
#
s
c
S 0.5
w
4
BE
R®
: ]
o
08 08 08
i s 2
x X 4
> hx X
B > g
R

X3 #HBEREICEH TS 50% ShRIERE

T =2 FIMEHRERETRLE (h=11-13)

++p < 0.01 vs 17/N1 FEZES, #£p<0.01 vs /N A
F %5 (one way ANOVA followed by Tukey’ s test)

EEL LU

SDS-PAGE 12 & 543 F&flE, RUPv Ay 70y
T A VR & B AR 7 T L RS, BTN
A ARG LN F I TFREICENBO LN
OO, e hTYATRLT VEETHL I L EZHERT S
CENTELKERE, VT VEREEDHIE, RTF Ny
7, B TO T 7 A Ve EORNETEiTY, 1) 20
R F VR OGS FE M EBEET 5.

HASERFHFIZBWT, ) 2A0RLF v #EOEYE

_26_



ML, <~ A% HW7z in vivo RERIC L - CEHMiliT 5 2 &
MREEN TS, L L, invivo EWiGHEREE T,
O EMHT L EICL R AL—T ME @B
WEEOBE D O ORBFEOLEY, @R & 0w
BEICHRAE D5, ZEOMELAIETLNE,. £2
THA L, WEMILE H V72 in vitro SRR DS, SEE
H)jHED—>2 & LT in vivo W EEABEOREE L 2 5
T RETEDS S A AT L7z, hEPO-R S O ¥5H % 7
BRI L7z in vitro WG MEABR & F2 0 L 725 R, AT
A A BEFE T &N A A Befitin (& R EE o Ml ia v 5l e 1 Bk
ERL, N4 FRY =1L, FRs X ) EuEEiEr R
L7z, AREEERIL 405 Va— 74— LR HRME
ELREORATHERE —F L7 KRB L > TEWESE
DFLE S WL 7285 R 2 EICIR2 2 e TE 2720,
in vitro AEYEMERERE, BEEH TOMBEER T EO—
DL L CHHTE 2 REHEIIRIE S 72





