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(57) Abstract: The present invention relates to a method for preparing a TNFR-Fc fusion protein mixture containing a target content
of hydrophobic chromatogram peak 3, and to a method for adjusting the content of hydrophobic chromatogram peak 3 and, specitic -
ally, to a method for preparing a TNFR-Fc¢ fusion protein mixture using a hydrophobic chromatograph medium containing an aro -
matic functional group, which is pre-equilibrating with an equilibration buffer comprising sodium chloride or ammonium sulfate, on
a sample comprising a TNFR-Fc fusion protein mixture liquid produced from mammal cells, and to a method for adjusting the con -
tent of hydrophobic chromatogram peak 3 by hydrophobic chromatography using an equilibration butfer containing a predetermined
concentration of sodium chloride or ammonium sulfate. The present invention can provide a method for producing a TNFR-Fc¢ fu-
sion protein by, in the production of the TNFR-F¢ fusion protein using hydrophobic chromatography, performing hydrophobic chro -
matography through the equilibration using an equilibration buffer containing a predetermined concentration of sodium chloride or
ammonium sulfate, thereby adjusting the content of hydrophobic chromatogram peak 3 to contain a target content of hydrophobic
chromatogram peak 3. Therefore, the method presented above can be favorably used in the manufacturing of biological medicines
comprising a recombinant protein, such as etanercept produced from animal cell culture through genetic recombinant technology.
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A 8NE T3] SelFol A9 S e 5, Sh) g g S ST
3} Ao A3A 7131 pH 3.4 WA pH3.09] 85 5 H o=z A 7T 2M
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A 1: AIIEFS 0] 83 Peak 3

o

2
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é 3 F o] QRIMUEF I Al ERS L3S A 283t
M= 2~ 3145 2 X1(GE Healthcare)-& ©]-8-3$F HIC Flow-Through & 72
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B e =4 Peak 3 3+ (%)
2 A 21

10mM S EH pH6.3, 1.1 M AU ER 53~17.0

10mM S EH pH6.3,12M @S ER 2.9~157

10mM QMUY EH pH6.3, 1.3 M FIUEH 2.5~14.8

10mM SIAHIEH pH 6.3, 14 M A3 EH 2.2~13.7

£ 19 EReE vhsh ol A8 3 ABbER F 57 Z7hee] uhe} Peak 3]
e gtz 4TS bl on, 8402 GEER ALS F 5o
whe} Peak 39] 32 2.2~ 17.0% WANA 2EF & 922 FAsTh

Add 2: Bkt H52 0] 83 Peak 3 35 &

i

F2Eok W H S 0] 3 HIC Flow-Through & 7438 ¢34 20 mM E #] 22-HCl pH
. M Y ERE SF38t w5 H Y 95N (EQ buffer) &

UYL HIC 29 A2 1320 mM E 2] 22-HCIpH 8.0 2 0.5 M
s} LN = St EE sto] Y MEZ S A %3519t}
d Al gt 2 314 5 #l X1(GE Healthcare)2 XK16(GE Healthcare)©l] 5 cm
715} o] HIC Flow-Through &4 & A A3 A8 of 10 A 9 7ol A7)

< REY, WY 2EH L CIPTA SR o] FojFon, ~EF L CIP
Aol el o 7= Z+7F 20 mM E 2] 2-HCl pH 7.0%} 0.5 N A3 U EF S

82 M (elution pool)> 2 Ao A 280 nmoll A FHFEE 7|22 50 mAU
ol ol A =35t HE sl GATMA] SCV & & TR skl BUlstl o,
71 A3}, Peak 32 46.1% &-7-3F 2 AU Zol tf 8] HIC Flow-Through 374 &
TASRE W, 7] FAH F Peak 3 FHFE 129 TR ALY
glstint.



12
WO 2016/108569 PCT/KR2015/014393

a1 3] SAE £k, B8 o R A9 AR ET Y v
3& ¥33h=, INFR-Fe &8 @ =328 Al £8h= i:
(a) £ Al £l A2 TNFR-Fe g5 &2 239 & 298k
ANRE AU ER = g ¥968h= Y
%%‘ﬂi(equlhbratlon buffer; EQ buffer) 2 & -3 3} Wk 2875

EselE A9 AR EIH Y (hydrophob1c interaction chromatography;
HIC) uj o] S ¢ ﬁaoﬂ Tt 9

-

(b) 47 A

_E
m9
r
l—rl
i
22
ok
Ty
(m
vl
H
uly
olgt
2=
T
S
-
o

% 73} 2] A 18kel] Aoy A,

A7 BA e AeA AR E TR 9 A 39 A e R 9 A
18%%1 A131 HHH.

7% 3] A&l oA,
7 WS 287 = dld 7]l AL vk

%373 4] A1kl oA,
471 (a) @A 2] TNFR-Fe 3 & £3l& &4y a=2npE 139
3] = 39| o] 20% k= A0 .
[%d 73} 5] A1kl oA,
Wy d5d 2 85 A7 WA 15mM MY ERES 2381
Z N A1 I
773} 6] A1kl oA,
A7) HE sl D 85 4E N2 pH7F6 WA 8.590 A WY
[ 73 7] 13}l oA,
A ez 294 AR E 1Y 35 39 §Fakol wha)l 38 ekl 59
S ER] 55 24dst= 2SS SH R st Ho R A,
2o 2A AanE 189 93 39 d8ko) 20% 21 WA 45%
sto]al, A o= A ARvtE 19 95 39] gkl 2 A 17%<]
F 1WA 14M 559 AU ERE E5eh= o=
A7l = A EH o2 gL
[%d 73} 8] :

A AR E I 95 39 ghge) upe} S} E] $hE o S
A7 el AL ERo R sh=uH o 2 A
AzntE 93 39 3Heko] 4592 Z7hehal, B ah=
H}E:ﬁﬂl 33 39 $heko] 10 4] 20%S1 74 5-0.45 WA 0.55
AR FES E9ehs s o g HIF3A = A=

o
B
ﬂilo ‘W

oX,

e I
4

2 P 2o Jg 2 o oo O > oo 2
(S
OZ:EU,QELE
o,
)

off

i
1o m B
o o§,°_1,

o
o



13

PCT/KR2015/014393

WO 2016/108569

o 91ofA,

&

A1

5} 9]

Q_—rL

[

o]

CUCBIin-mSig-TNFcept

Y+ p

A

o 91ofA,

&

A1

@ 10]

Q_—rL

[

Lol ARV E 18 1

EREELCEE )

o oA,
SRS EERRE E

&

A1

3k 11]

Q_—rL

[

3, ~EH 2 CIP

=045 W% 0.55M 559
o7 A agvalE 1] H]

= R
" 5=

LOWA 15M 559 93 E

3k 12]

Q_—rL

[

o]
EE =y

ol
oh

g s

3

A%k

EELCEEER ENES

3}

3+ TNFR-Fc

= H

—_
o

05

NI E) 355 204 AErhE9e] 5239 e

HhH,
12

o 91ofA,

&

@ 13]

Q_—rL

[

o 91ofA,

&

12

s} 14]

Q_—rL

[

Fo

—_—

0
B

of Aol A,
)= 39 gHeFol 20% 5 F 3

17%
13

&

#|13

@ 15]

Q_—rL

[

Azl Qo)A =1 39] SRS 2 A

T
T .

5

of Aol A,
=39 gHFol 45% 5 F 3

20%

&

@ 16]

Q_—rL

[

10 W] A]

KeN
=

o 91ef A 9121 39] 31

= AlR

3}



71

WO 2016/108569 PCT/KR2015/014393

=R}

mAU |
30.00

25.00
20.00
15.00

10.00

Blue: UV 280nm
| Loading gGra?/. Conductivity

05 41|234|55f7819 i D —
0 20 40 60 80 100 120 140 ml

5.00




INTERNATIONAL SEARCH REPORTY

Taternational apphication No.

PCT/KRZG15/014393

AL

CLASSIFICATION OF SUBJECT MATTER

COTE 19/00(2006.81}i, COTK 14/705¢2006.01)i, COTK 16/06(2806.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

4/705; COTK 16/00; COTK 1/22; COTK 16/24; COTK 1/18; A61K 47/12;

Minimum documentation searched (classification system followed by classification symbols)

CO7K 19/00; COTK 1/16; COTK 1/20; COTIC 1

AG1K 9/08

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications {or Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

sKOMPASS (KIPO internal) & Keywords:
ammonium sulfate, sodivim phosphate

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)
TNFR-FC fusion protein, hydrophobic chromatography, peak3, sodium chioride,

C.

DOCUMENT

ONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A KR 10-2013-0020644 A (HANWHA CHEMICAL CORPORATION) 27 February 2013 1-16
See abstract; paragraphs [0087]-[0091]; clarns 1-22

A US 2014-0072560 A1 (COHERUS BIOSCIENCES, INC.} 13 March 2014 1-16
See abstract; paragraphs [00231, [00313, [03160], [0199]; claixns 1-19.

A EVANS et al., "Purification of an Fec-fusion Biclogic: Clearance of Multiple Product related 1-16
Impurities by Hydrophobic Interaction Chromatography” Journal of Chromatography A,
Vol. 1177, pp. 265-271 (2008}
See the entire document.

A KR 10-2014-0043934 A (MERCK SHARP & DOHME CORP.) 11 Aprif 2014 1-16
See the entire document.,

A KR 103-2014-0083037 A (COHERUS BIGSCIENCES, INC.) 03 July 20 1-16
See the entire document.

A KR 10-2012-0118013 A (BOEHRINGER INGELHEIM INTERNATIONAL GMBH.) 1-16
25 October 2012
See the entire document.,

E:j Further documents are list

ed in the continuation of Box C.

E See patent family annex.

&

N

Special categories of cited documenss:
document defining the general state of the art which is not considered
to be of sarlicular relevance

arlier application or patent but published on or after the international
filing date

throw doubts on priosity claim(s) or which is
ublication date of another citation or other

document which
cited to establist
special reason {38 §

ng (o an oral disclosure, use, exhibition or other

documment reforr
means
document published prior o the international filing date but later than
the priority date claimed

wy

woyn

R

later document published after the international filing date or prionty
date and not in contlict with the aﬂpi;cat;on but cited to understand
the principle or theory underiying the invention

consi

the document is
5, such combination

con syjueu to invol
combined with one or more other such docum
being obvious to a persen skilled in the art

docurnent member of the same patent family

Drate of the actual completion of the international search

12 APRIL 2016 (12.04.2016)

Date of mailing of the international search report

14 APRIL 2016 (14.04.2016)

and matling address of the [SA/KR
Korean Intellectual Praperty Office
Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

ireile No. 82-42-472-7140

Authorized officer

Telephoune No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/RR2015/614393

Patent document
cited in search report

Publication
date

Patent farnily
mermber

Publication
date

KR 10-201

8 10-2015-002¢
KR 10-2013-0020

KR 10-2014-0043934 A

4-0083037 A

27/02/2013

11/04/2014

EP 2753634 Al
JP 2014-521364 A
US 20140316114 Al
WO 2013-025079 Al

AU 2013-3
CA 288255
CN 104890281

/

(&3]
~~J
(&3]
fa!
T

=

i

1J<>

G0 740087
EA 201590
EP 28857
JP 207
KR 10

W
WO 201

: A1

<2

|
— (O
ib(ﬂwOO()‘i')‘\LOA—L
C i 5\%‘

In o O On
=) )
o

CA 2840951 AT

N 1”38 4044 A

B 2728482 AT

JP 2014-520814 A
Us 2014-0187751 AT

WG 2013008526 Al

—

Al
AT
Al
Al
Al
AT
Al

[

I

j ™
3 €O

[op]
P
N MO F
O3 0 0 0«
o

I
N

ke

> S

N ~2 DN
TN O O
DO D
Do W W NG

Ny @

o
N
RSN o)

a2 O O
WJ
fam]
T

CN
N
CN
N
CN
ON 10
CN 1“4@6165!
EP 2768525 AT
EP 2768531 AT
EP 2768532 AT
EP 2768533 AT
EP 2768535 AT
EP 27688504 AT
EP 2860816 AT
EP 2869617 AT
JP 2014-530254 A
JP ”“‘4—rqb?55 A
JP 2014530256 A
JP 2014-530862 A
JP 2014-530863 A

QO —»

[N

O
T

S0 Q0 -
> O O

b))
O Oor O

<3
BB W N O O

]

[
> (D«
<

<o
S
C) P

—
<>
=
(]
oI
[

(@] C}Z\ [o)]

Iy
SN % I 6 RN R S
=

16/07/2014
28/08/2014
?3/1 /01'

35/03/2015
Ju/?01'

17/01/2013
21/05/2014
14/05/2014
25/08/2014
03/07/2014
17/01/2013

N7 B D™D

oo O O
.

O C

T S
nI
=
=
[€V]

Ny N
&S S g
B ;{\

]
O
=
o3

Y
o

N RS R R — ;
NNOo SO UD
- (:5 ing
R s es]
>
T

27/08/2014
27/08/2014
2770

7

NI

= (5,' >
o3 W O 0
[
e

N N

——
O

Y
IR

N
NI
> OO O

oo
o3 W o
[
e

— Y O

PO NI N
5 P
(&)

PO =t ot s s ND
DS N NW W
& DT
PP
LoDz
>t
~

NI

For PCT/ISA/ZT

{ {patent

family annex) (Januacy 2015)




INTERNATIONAL SEARCH REPORT

o ) S . International application No.
Information on patent faraily members

PCT/RR2015/614393

Patent document Publication Patent farnily Publication

cited in search report date mermber date
JP 2014-530864 A 20/11/2014
JP 2015525762 A 07/09/2015
P 2015-025763 A 07/08/2015
KR 10-2014-007G491 A 26/06/2014
KR 10-2014-0081705 A 22707712014
KR 10-2014-0091706 A 22/07/2014
KR 10-2014-0091707 A 22/07/2014
KR 1”—?014~OJ97 84 A 06/08/2014
KR 10-2015-0030704 A 20/03/2015
WO ””‘5 058405 Al 25/04/2013
WO 2013-059406 A1 25/04/2013
WG 2013-0589407 A1 25/04/2013
WG 2013-055408 Al 25/04/2013
WG 2013-058410 A1 25/04/2013
WO 2013-059412 A1 25/04/2013
WC 2014-011629 A1 16/01/2014
WG 2014-011672 Al 16/01/2014

KR 10-2012-0118013 A 25/10/2012 AU 2011-208659 BZ 28/05/2015
CA 2784958 AT 28/07/201
CN 102712673 A 03/10/2012
CN 102712673 8 30/04/2014
EP 2526114 AT 28/11/2012
EP 2526114 B1 18/06/2014
JP 2013-517318 A 16/05/2013
JP 5567691 B2 06/08/2014
S 2013-0197197 Al 01/08/2013
W0 2011-089212 A1 28/07/201

Forrn PCT/ISAZTE (patent family annex) (January 2015}



FAZLANL
SAZALR A PCT/KR2015/014393

A, Bl F3= 7| BRFGEASEFAPC)
CO7K 19/00(2006.01)i, CO7K 14/705(2006.01)i, CO7K 16/00(2006.01)i

T

Ak LT A(FHASS RS 714D
CO7K 19/00; CO7K 1/16; CO7K 1/20; CO7K 14/705; CO7K 16/00; CO7K 1/22; CO7K 16/24; CO7K 1/18; AG1K 47/12;
AB1K 9/08

FAbEl )% Pobel] ot A Awd o] 9o £
FFERUGHHER B HTEALGAULTR: B HAFHee| 7| AE [PC
AREZAGAER W QEFALGNGTR: 2 HaEAee] /AL 1PC

Az o] B KAE ol B H o] 2d o] H s o] 2 0] W H G Moyl d et H5))
eKOMPASS(5-317 W A S| & 7] = INFR-FC &8 9, &4 Aevteaedy, 943, 43lvEsg, 24
- %‘

8 Ml
)
o
-4
o

ZHe| a1 ]+ ol g 73 ™

NE
s

& AE ek Ao 714

A KR 10-2013-0020644 A (ZrstA|m|zE 213 AF) 2013.02.27 1-16
ook o=t [00871-100911; A3 1-22 2=,

A US 2014-0072560 A1 (COHERUS BIOSCIENCES, INC.) 2014.03. 13 1-16
.ok w2k [0025], [0031], [01001, [0199]; A+ 1-19

A EVANS &, ‘Purification of an Fc—fusion biologic: Clearance of multiple 1-16
product related impurities by hydrophobic interaction chromatography’
Journal of Chromatography A, Vol.1177, pp.265-271 (2008)

AR = FF=.

A KR 10-2014-0043934 A (M3 AR A= 35 s o)) 2014.04.11 1-16
A = A=

A KR 10-2014-0083037 A (23] 2] ulo] 2 Aafel Al =, la e e|El=) 2014.07.03 1-16
A = A=

A KR 10-2012-0118013 A (W= A 1At AejAg Adue}l) 2012.10.25 1-16

AR = FF=.

&7} el C(A%)s] 71 A= o) s e S50 B AA)E F2eAl L.
* J8H T3 5 e - _ _
R T FAENL EE S0 F) TAL FHROE FA5} FE 5
“A" B3] pee] Q= Ao w Hol= dulAel &2 Hojd £ ?%%Uq 2] 7127 He ey ol 28 ¢lslslr] 93] 282
=3
“wpn Z9]e) H%i%a}}_% o&o]% 2%01 kol _ - _
E jiﬁ]éi{%ﬁf&izaegs FALAE TG TAELD o] F “x? =de pEe] Q=28 8D 2d shlviow g wno A
cUm R R A s dnge] gls Adow 2}
LT 3T T E S A7 ek £ B e Q8RAY FAY _ o ]
L THE 3 ol Rel - E W A)E B7] ool slgw wa Y T UH QR )2 welel st olge e £ o
zgehs 292 0 el Tl A AR 4§ 3T R 0
‘07 FE AN, A, A EE ) E SRS dgetn s FD sAnAe s dom
P o) Fo FE oY FAEAY o el FAE £ & AR S ST b Fd
A 2A}e) A Pe EE EASE R |
20164 049 128 (12.04.2016) 2016%1 04¢ 149 (14.04.2016)
S A AL
SN AT AAE 189, A5
A EERESE RS
ﬂ/\ W5 +82-42-481-8578 Al S +82-42-481-3371

221 PCT/ISA/210 (- W1 A 8-2]) 2015 1€



TAELAND

F A 2 A0 1A
e ss]o] Aa An PCT/KR2015/014393

jf;ljj%?%"”” 29 e =AY

KR 10-2013-0020644 A 2013/02/27 EP 2753634 Al 2014/07/16
JP 2014-521364 A 2014/08/28
US 2014-0316114 Al 2014/10/23
WO 2013-025079 Al 2013/02/21

US 2014-0072560 Al 2014/03/13 AU 2013-315750 Al 2015/03/05
CA 2882551 Al 2014/03/20
CN 104902914 A 2015/09/09
CO 7400876 A2 2015/09/30
EA 201590542 Al 2015/07/30
EP 2895188 Al 2015/07/22
JP 2015-533797 A 2015/11/26
KR 10-2015-0056601 A 2015/05/26
WO 2014-043103 Al 2014/03/20

KR 10-2014-0043934 A 2014/04/11 CA 2840951 Al 2013/01/17
CN 103814044 A 2014/05/21
EP 2729482 Al 2014/05/14
JP 2014-520814 A 2014/08/25
US 2014-0187751 Al 2014/07/03
WO 2013-009526 Al 2013/01/17

KR 10-2014-0083037 A 2014/07/03 CA 2851628 Al 2013/04/25
CA 2851635 Al 2013/04/25
CA 2851639 Al 2013/04/25
CA 2851642 Al 2013/04/25
CA 2851646 Al 2013/04/25
CA 2851651 Al 2013/04/25
CA 2878508 Al 2014/01/16
CN 103998060 A 2014/08/20
CN 103998061 A 2014/08/20
CN 104010654 A 2014/08/27
CN 104010657 A 2014/08/27
CN 104010658 A 2014/08/27
CN 104011073 A 2014/08/27
CN 104661651 A 2015/05/27
EP 2768525 Al 2014/08/27
EP 2768531 Al 2014/08/27
EP 2768532 Al 2014/08/27
EP 2768533 Al 2014/08/27
EP 2768535 Al 2014/08/27
EP 2768854 Al 2014/08/27
EP 2869816 Al 2015/05/13
EP 2869817 Al 2015/05/13
JP 2014-530254 A 2014/11/17
JP 2014-530255 A 2014/11/17
JP 2014-530256 A 2014/11/17
JP 2014-530862 A 2014/11/20
JP 2014-530863 A 2014/11/20

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




o5 :

55]0] 2at A PCT/KR2015/014393
A 24 3149 A 9 o 55w A

Jed 53l

JP 2014-530864 A 2014/11/20
JP 2015-525762 A 2015/09/07
JP 2015-525763 A 2015/09/07
KR 10-2014-0079491 A 2014/06/26
KR 10-2014-0091705 A 2014/07/22
KR 10-2014-0091706 A 2014/07/22
KR 10-2014-0091707 A 2014/07/22
KR 10-2014-0097184 A 2014/08/06
KR 10-2015-0030704 A 2015/03/20
WO 2013-059405 Al 2013/04/25
WO 2013-059406 Al 2013/04/25
WO 2013-059407 Al 2013/04/25
WO 2013-059408 Al 2013/04/25
WO 2013-059410 Al 2013/04/25
WO 2013-059412 Al 2013/04/25
WO 2014-011629 Al 2014/01/16
WO 2014-011672 Al 2014/01/16
KR 10-2012-0118013 A 2012/10/25 AU 2011-208659 B2 2015/05/28
CA 2784959 Al 2011/07/28
CN 102712673 A 2012/10/03
CN 102712673 B 2014/04/30
EP 2526114 Al 2012/11/28
EP 2526114 Bl 2014/06/18
JP 2013-517318 A 2013/05/16
JP 5567691 B2 2014/08/06
US 2013-0197197 Al 2013/08/01
WO 2011-089212 Al 2011/07/28

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

