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(57) Abstract: The present invention relates to a protein-stabilized liquid formulation and provides: a composition for protein stabi-
lization which comprises a stabilizer and a surfactant and does not comprise a buffer; a protein liquid composition which comprises
the composition for stabilization and a protein, and a method for producing a protein-stabilized liquid composition which uses the
composition for stabilization.
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MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).
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[9] AH 24 A
[10] =2 ¥, whid o] ol 3-8 A B ATtk A] o3t E AR

[11]

[17]

[18]

[19]

[20]

pH4 WA 8, oA, pH5.2 WA 7.2, pH5.5 WA 7, pH 5.5 WA 6.6, pH 5.5 WA
6.4, pH 5.5 WA 6.2, pH 5.8 A 7, pH 5.8 WA 6.6, pH 5.8 HA| 6.4, pH 5.8 tH A
6.2,pH 5.7 WA 6.7, 2= pH 5.9 A 6.5¢1 AL 5 Atk A7) b4 318

FAEL AFAE 2384 &= A A 5 Uk 3] AMEAA = g
Aol T4 R AR E = BE Hol A AHEAAA Foll A AEE 1
g E3EhE A ATk AT s g 2B A 2 EY

o}

i

o
N

i~

A
o A=W T o A= a2 T

E& pH4 WA 8, A, pH 5.2 WA 7.2, pH 5.5 WA
7,pH 5.5 WA 6.6, pH 5.5 WA 6.4, pH5.5 A 6.2, pH 5.8 WHA] 7, pH 5.8 WA 6.6,
WA 6.2, pH 5.7 WA 6.7, 3= pH 5.9 WA 6.590 ALY <=
ATk A7) A} 2B AEAE FEHA Fi= AU 5 Aok A A
ZAAESE Y A 24 EL 5 I
A7, A7 A 2=
(1) &4 5 mg/ml W #] 300 mg/ml;
(2) A A H
(3) AlH A A
E ¥+t pH4 WA 8, ol A, pH5.2 WA 7.2, pH 5.5 WA 7, pH 5.5 WA
6.6, pH 5.5 WA 6.4, pH 5.5 WA 6.2, pH 5.8 WA 7, pH 5.8 A 6.6, pH 5.8 N A
6.4, pH 5.8 WA 6.2, pH 5.7 HA 6.7, == pH 5.9 A 6591 AA 4=t} A7
M 2 A B2 A=A S £95HA] = AY =
7] A 2 EL G AE DA 2AAE 7 E O 0.5%(wiv) WA
50%(wiv)el o = et = vt AV St A = SIS A 2HEE st AY
F Ao, o7, dLITE T Fele @ FOR o] Foxl oA AElR 1E

Q 7

-

ol 4= At A ool A, 7] S-S A = EYE R A AR WU E,
AERE AAYE, FFHAs, FHUAME SO o|Fof X oA AEH 1
ol S Esteli= A = At A FA oA, AV kA3 A= U EFS
EetelA] FE AL UG AV WG 2AAES A WG 2AHEL 73
A7) Mt 2AAES AREAAAE AA 2= 715222 0.01%(wiv) WA
3%(wiv)e] ko 2 E3eE = 9t AHv] A A= el A 8o

| [} o] % AA
2 o= 7] O 2B S mets ool 2B AT HT 471 o}
2T g7 N 2T ZFE g o] B0 th ok ofel ) FYL
2=,
AN, 7] N A B i oy A ol glol A, Y] wu e
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[21]

[22]
[23]

[24]

[25]

F-A}EFo] 10 W A] 500 kDa, 10 W A] 400 kDa, 10 W§ #] 300 kDa, 10 W #] 200 kDa,
3= 10 A 150 kDad! A 4= ATt A ool A, A7) el A2 VEGF A &dA
T o, o, of &2l ¥ 4 E(Aflibercept; A ©F 97 1 #] 115 kDa),
W] v} A] =T (Bevacizumab; - AF8F F 149 kDa), 2+ H] =¥ (Ranibizumab; A} &
o} 48 kDa) 5 0.2 o] Fo 7l oA A e 15 o] g 4= ] o), o]of A gy =
A& ol

237 @A o] VEGF 4 84|, o Z1t)], o & 2] ¥ 4] E(Aflibercept),
] v} A] =T (Bevacizumab), ©FH B] 5= (Ranibizumab) & 2.2 o] F o]
A BN 158 o] Al A9 V] AT Y 2B e 2 =Y

Ao R Fo FelA W 5ol TAAY 5= )t

A7 L= o4 2 =2 /-84 H FoAE Y Ad 4= 4l
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pH4 WA 8, oA, pH5.2 WA 7.2, pH5.5 WA 7, pH 5.5 WA 6.6, pH 5.5 WA
6.4, pH 5.5 WA 6.2, pH 5.8 A 7, pH 5.8 WA 6.6, pH 5.8 HA| 6.4, pH 5.8 tH A
6.2,pH 5.7 WA 6.7, 2= pH 5.9 A 6.5¢1 AL 5 Atk A7) b4 318
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[30]

[31]

[37]

A7) A 2 ES pH4 WA 8, <l AT, pH 5.2 WA 7.2, pH 5.5 A

A& gkt
7,pH 5.5 WA 6.6, pH 5.5 WA 6.4, pH 5.5 WA 6.2, pH 5.8 HA 7, pH 5.8 A 6.6,
pH5.8 W*] 6.4,pH 5

8 WA 6.2, pH5.7 WA 6.7, == pH 5.9 WA] 6591 AL =
ATH A7) AAF 2AE-2 A=A S E35HA] o= ALY = Ak A] da
2ARAES A 245 7 Aok
0

o AN Als s = e o] M 2=

FOWME, YA Y] FFS 1A= FaF A4 F kel pHE A4
WOIR FANZ 5 QoL 2B W gl o] b Al o] $etth: 54 S

ZEA (o] A o, A o] HMW, %charge variant 2/ %main 5 2] @A
SFAA FA AAE 39, o] 218 pH A R/ S 3 dhl A gb A Al o
EAE TR AoR AF 7tese A& S o= S

AT, A7 A A=,

(1) &4 5 mg/ml W #] 300 mg/ml;

(2) Rt kA, 3

(3) A2 A

E ¥+t pH4 WA 8, ol A, pH5.2 WA 7.2, pH 5.5 WA 7, pH 5.5 WA
6.6, pH 5.5 WA 6.4, pH 5.5 WA 6.2, pH 5.8 WA 7, pH 5.8 A 6.6, pH 5.8 N A
6.4, pH 5.8 WA 6.2, pH 5.7 HA 6.7, == pH 5.9 A 6591 AA 4=t} A7
M ZAAEL SSAE E3tstA] = A 7 ot

A7) AA 245 o] vl $FekS 300 mg/ml ©] 3}, 250 mg/ml ©| 3}, 200
mg/ml ©] 3}, 150 mg/ml ©| &}, 125 mg/ml ©| &}, 100 mg/ml ©] 5}, 90 mg/ml ©] 5}, 80
mg/ml ©] 3}, 70 mg/ml ©] 3}, 60 mg/ml ©] 3}, T+ 50 mg/ml ©] 3t 5= 1 o,
ol AtH, 5 mg/ml W} A] 300 mg/ml, 5 mg/ml tH#] 250 mg/ml, 5 mg/ml ] #] 200
mg/ml, 5 mg/ml W*| 150 mg/ml, 5 mg/ml W =] 125 mg/ml, 5 mg/ml W #] 100
mg/ml, 5 mg/ml W*] 90 mg/ml, 5 mg/ml W *] 80 mg/ml, 5 mg/ml W <] 70 mg/ml, 5
mg/ml W #] 60 mg/ml, 5 mg/ml W 4] 50 mg/ml, 10 mg/ml § #] 300 mg/ml, 10 mg/ml
W #] 250 mg/ml, 10 mg/ml W] #] 200 mg/ml, 10 mg/ml W #] 150 mg/ml, 10 mg/ml
=] 125 mg/ml, 10 mg/ml W] 100 mg/ml, 10 mg/ml W #] 90 mg/ml, 10 mg/ml
=] 80 mg/ml, 10 mg/ml W <] 70 mg/ml, 10 mg/ml W #] 60 mg/ml, 10 mg/ml 1} =]
50 mg/ml, 20 mg/ml W A] 300 mg/ml, 20 mg/ml W] *] 250 mg/ml, 20 mg/ml W <] 200
mg/ml, 20 mg/ml W#| 150 mg/ml, 20 mg/ml W #] 125 mg/ml, 20 mg/ml W =] 100
mg/ml, 20 mg/ml W*] 90 mg/ml, 20 mg/ml W *] 80 mg/ml, 20 mg/ml W] %] 70
mg/ml, 20 mg/ml W*] 60 mg/ml, 20 mg/ml W =] 50 mg/ml, 30 mg/ml W] %] 300
mg/ml, 30 mg/ml W *] 250 mg/ml, 30 mg/ml W %] 200 mg/ml, 30 mg/ml W <] 150
mg/ml, 30 mg/ml W*] 125 mg/ml, 30 mg/ml W *] 100 mg/ml, 30 mg/ml W] <] 90
mg/ml, 30 mg/ml W*| 80 mg/ml, 30 mg/ml W =] 70 mg/ml, 30 mg/ml W] %] 60
mg/ml, == 30 mg/ml WA 50 mg/mlY = Atk
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[38] T A FA A, 7] A 2= e Bl 9heES- 5 mg/ml WA 50
mg/ml, 5 mg/ml W*] 49 mg/ml, 5 mg/ml W #] 48 mg/ml, 5 mg/ml W *] 47 mg/ml, 5
mg/ml W A] 46 mg/ml, 5 mg/ml W <] 45 mg/ml, 5 mg/ml W #| 44 mg/ml, 5 mg/ml
W A] 43 mg/ml, 5 mg/ml W #] 42 mg/ml, 5 mg/ml W *#| 41 mg/ml, 10 mg/ml W =] 50
mg/ml, 10 mg/ml W #| 49 mg/ml, 10 mg/ml W ] 48 mg/ml, 10 mg/ml W 4] 47
mg/ml, 10 mg/ml W #| 46 mg/ml, 10 mg/ml W *] 45 mg/ml, 10 mg/ml W] 4] 44
mg/ml, 10 mg/ml W #| 43 mg/ml, 10 mg/ml W #] 42 mg/ml, 10 mg/ml W] =] 41
mg/ml, 20 mg/ml W *] 50 mg/ml, 20 mg/ml W *] 49 mg/ml, 20 mg/ml W <] 48
mg/ml, 20 mg/ml W #| 47 mg/ml, 20 mg/ml W *| 46 mg/ml, 20 mg/ml W§ 4] 45
mg/ml, 20 mg/ml W #| 44 mg/ml, 20 mg/ml W *| 43 mg/ml, 20 mg/ml W] 4] 42
mg/ml, 20 mg/ml W*] 41 mg/ml, 30 mg/ml W #] 50 mg/ml, 30 mg/ml W] <] 49
mg/ml, 30 mg/ml W *] 48 mg/ml, 30 mg/ml W #] 47 mg/ml, 30 mg/ml W] #] 46
mg/ml, 30 mg/ml W #] 45 mg/ml, 30 mg/ml W *] 44 mg/ml, 30 mg/ml W <] 43
mg/ml, 30 mg/ml W #| 42 mg/ml, B 30 mg/ml W #] 41 mg/mlY - 4T},

[39] A A Aol A, A7 N 2SS pH4 WA 8, A7, pHS5.2 WA 7.5, pH 5.2
WA 72, pHS52 A 7, pH 5.2 WA] 6.8, pHS.2 HA 6.6, pHS5.2 HA 6.5, pH 5.2
WA 6.4, pHS52 A 6.2, pH 5.5 WA 7.5, pH 5.5 WA 7.2, pH 5.5 WA 7, pH 5.5
=] 6.8, pHS5.5 A 6.7, pH 5.5 WA 6.6, pH 5.5 WA 6.5, pHS5.5 tHA| 6.4, pH 5.5
WA 6.2, pH 5.7 WA 7.5, pH 5.7 WA 7.2, pH 5.7 WA 7, pH 5.7 HA 6.8, pH 5.7
WA 6.7, pH 5.7 A 6.6, pH 5.7 WA 6.5, pH 5.7 WA 6.4, pH 5.7 A 6.2, pH 5.8
=] 7.5 pHS5.8 WA 7.2, pH 5.8 W X] 7, pH 5.8 WA 6.8, pH5.8 A 6.7, pH 5.8
WA 6.6, pH 5.8 A 6.5, pH 5.8 WA] 6.4, pH 5.8 A 6.2, pH 5.9 WA 7.5, pH 5.9
WA 7.2, pH 5.9 A 7, pH 5.9 WA 6.8, pH 5.9 WA 6.7, pHS5.9 A 6.6, pH 5.9
WA 6.5, pHS5.9 A 6.4, pH 5.9 WA] 6.3, pHS5.9 WA 6.2, 1= pH6.2%0 AL 5=

A

[40] A F A oA A3 E = A 2AAES
bt ] GolA dhulA o] Qb A o] FXIH
ZAAEY A AT AYH A= T
capacity S 2t ¢ Al E SolA AEE 1F
kA = (1) 1AL oF A EAL A|EEZAE, SA14L
AEE 1F o 4e] A () BV AbEe] oF
HEFS, ZEHA 5),3) 3| =Ed, ofaut = ,
ol A AEE 1F o] 49 ofn| Ak B (4) 7] ofH] AL

7hs gk A, 3] 2B W-HCl, 8] ~E H-olAlH o] E T3 & 94k ==
olAE o] E F) 5 &7 o] Foi Xl ol A HEE 1E o] & E ek A2

A

ATk weh A, Ab7] Ol 2] B Q1AL ol A EAL A E =

;
sihe
o o) ﬂilO =

)
e o o

1
o > olo
10 0110 HU -~
E 2 oa
B rir Jo
2 = e
x5 ok,
&8 =
02, & o
) ofj

4
fu

QIR oF A EAL A/ E2AY, 210, b B9 oot 4|

i,

(@]
AEIAY, YEED, ZHA 5), S| 2B, o}~ 2 EAL
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[41]

[42]

[43]

oF] 1 AH(B] 2 E W, o} St R E A, BREADES] A 0% 5§ THs
1=

T .
B2 ZAE 7|F 2 F 0.5%((wiv) WA
50%(wiv)e] ko = E3HsE = Qi) A7) b A = T EA 2H8-& sk Al
F o, g, ddAE T e Y GO o] FofX oA AEH 1F
ol 4= dth. A Aol A, A7 A EA = ET R, AR WY E,
FFIAL, FHAME FOE o] Fol Fol A HEH 1E
A AT, A7 kA3 A= 1 WA 20%(wiv), 1 WA 15%(wiv), 1
WA 10%(w/v), 5 WA 20%(wiv), 5 WA 15%(wiv), 5 A 10%(wiv), 5.5 WA
20%(w/v), 5.5 WA 15%(w/v), 5.5 WA 10%(wiv), 6 A 20%(wiv), 6 W A]
15%(wiv), 6 A 10%(w/v), 7 WA 20%(wiv), 7 WA 15%(wiv), 7 WA 10%(wiv),
7.8 WA 20%(w/v), 7.8 WA 15%(w/iv), 7.8 WA 10%(wiv), 7.8 A 8.2%(w/v),
L= 8%(wiv)S] Edld 2 2 1 WA 20%(w/iv), 1 YA 15%(wiv), 1 WA
10%(w/v), 5 A 20%(w/v), 5 WA 15%(w/iv), 5 WA 10%(wiv), 5.5 A
20%(w/v), 5.5 WA 15%(w/v), 5.5 WA 10%(wiv), 6 A 20%(wiv), 6 W A]
15%(wiv), 6 A 10%(w/v), 7 WA 20%(wiv), 7 WA 15%(wiv), 7 WA 10%(wiv),
7.8 WA 20%(w/v), 7.8 WA 15%(w/v), 7.8 A 10%(wiv), 7.8 W A] 8.2%(w/v),
EE=8%(wiv)e AR A 0.5 WA 10%(w/v), 0.5 A 7.5%(wiv), 0.5 WA
5%(wiv), 1 WA 10%(w/v), 1 WA 7.5%(wiv), 1 A 5%(w/iv), 3 WA 10%(wiv), 3
WA 7.5%(wiv), 3 A 5%(wiv), 4 WA 5%(wiv), == 4.5%(wiv)e] FFYE 2
o Fof X ol A el 1F o d& E3tste A 5 AUTh
A ool A, 7] 3t Al = A ERE A B A Y 5 v ol &)
o], & WAl Ao A Al = el o A A ES EA I A 2A
ANV EFS 4] o2, duld o] bgd Al o] Hr} Fxl (o 7,

it

4

2 .
A ool A, g7] A ZAAES ARBAAAE, AA 24 E 712 =, 0.001
WAl 3 %(wiv), 0.001 WA 2 %(w/v), 0.001 HAT 1 %(w/v), 0.001 tHA] 0.5 %(wiv),
0.001 4] 0.1 %(w/v), 0.001 HA] 0.05 %(w/v), 0.01 WA 3 %(wiv), 0.01 HA] 2
%(w/v), 0.01 AT 1 %(w/iv), 0.01 AT 0.5 %(w/v), 0.01 4] 0.1 %(w/v), 0.01 L] A]
0.05 %(W/v), 23 0.03 B(wiv)e] F o &2 F3+e = Qlvt A AW A A=
A S ol A E u Aol 2 A A 4 L= oFstH o & 58 7}t
REAUSAAEREREH A8 Ad 5 Aot 7] A A = vl o] 24
A Ad = Jdom, A, YA ERf( Y, ZeA2w o E

20(& TS A e #l(20) 2208 R g-do] E), HeAEH ol E
40(Z S A AN E #(20) AZ R B o H o] E), e AEHolE
60(Z ]S Ao € 2l(20) A ZHE B AH ol o] E), g LEH o] E
8O(EZ ]S Aol E @ (20) A EH| g RS- o] E); A7 Zg]S Ao E @l 59
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[44]

[45]

[46]

[47]

F2](20)2 %Al ol 7] («(CH2CH20)-) 9] & M5 21 gh,
£ A1 (PEO-PPO-PEO & % % A; PEO: poly(ethylene oxide), PPO:
poly(propylenc oxide)), £ €A% =2 el 22, Ze] S Ao 2l
sht=( 2, Z8] Ao e gl- 2ol o] E, Z] S Ao d 7l ¢+

HSA o E /A ZE 2 (EZ: C1-C30) 5), & =4 A ¥ o] E(sodium
dodecyl sulphate, SDS) G 2 & o] Fo] X ol A Al E 13 ol 4 4= )
A, A7 AR A= Ze) Lz ol EF( A, ] 22H 0 E 200 4

ATE = A 25 AL AU A = Ut 7,
A7 NG 2 E-2 el oF 200 mOsm/kg WA 9F 400 mOsm/kg, <F 200

° Osm/kg, < 200 mOsm/kg W =] F 300 mOsm/kg, F 250
Osm/kg, < 250 mOsm/kg W *| F 350 mOsm/kg, = <F
00 mOsm/kg 4= 2™, o 7 th, oF 270 mOsm/kg A
I Atk o] 9 L2 4HFeEE Y] ek shA o 2] sl

250 mOsm/kg W =] <F
°F 290 mOsm/kg?l A
x4

2 WA MM A E = Ng 2AAES A7 AEE7EF0mS/em o (&
Z 3}, 2F 0.0001 mS/cm ©]7, H1= ©F 0.001 mS/em ©]7, <z, ¢F 0 mS/cm W] #]
°F 10 mS/cm, 2F 0 mS/cm WA ¢F 7 mS/em, 0 mS/em WA 2F 5 mS/cm, ©F 0 mS/cm
WA 2F 2.5 mS/em, ©F 0 mS/ecm WA ©F 1 mS/cm, 2F 0 mS/cm WA] ¢F 0.5 mS/em,
°F 0 mS/cm WA 2F 0.1 mS/cm, F 0 mS/cm W A] ¥ 0.05 mS/cm, F 0 mS/em = 3}
°F 10 mS/cm ©]3}, &F 0 mS/cm 23 ©F 7 mS/em ©]3}F, 0 mS/ecm 23 2F 5 mS/cm
o] s}, °F 0 mS/em Z 3 ©F 2.5 mS/cm ©] 3}, &F 0 mS/em =3 ©F 1 mS/em ©] 3}, 2F 0
mS/cm Z 3 ©F 0.5 mS/cm ©] 3}, &F 0 mS/ecm 23 2F 0.1 mS/cm ©] 3}, ©F 0 mS/cm
Z 3} ¢F 0.05 mS/cm ©] 3}, 2F 0.0001 mS/cm WA ¢F 10 mS/cm, 2F 0.0001 mS/cm
WA 2F 7 mS/cm, 0.0001 mS/cm WA] ¢F 5 mS/em, ©F 0.0001 mS/cm WA] 2F 2.5
mS/cm, 2F 0.0001 mS/cm WA 2F 1 mS/cm, 2F 0.0001 mS/cm WA ¢F 0.5 mS/cm, ©F
0.0001 mS/ecm WA 2F 0.1 mS/cm, 2F 0.0001 mS/cm WA ©F 0.05 mS/cm, <F 0.001
mS/cm WA 2F 10 mS/cm, &F 0.001 mS/cm WA] ¢F 7 mS/cm, 0.001 mS/cm W A] oF
5 mS/cm, ¢F 0.001 mS/cm WA] 2F 2.5 mS/em, 0.001 mS/cm WA] F 1 mS/em, &F
0.001 mS/cm WA ¢F 0.5 mS/cm, F 0.001 mS/cm WA F 0.1 mS/cm, 5=5= ¢F 0.001
mS/cm WA €F 0.05 mS/cmé! A Y 4= 2

2 HAA A ATE = N 2 EOA, A S bl ok 5 o 7,
F-2}EEo] 10 W #] 500 kDa, 10 W§ #] 400 kDa, 10 W] %] 300 kDa, 10 W #] 200 kDa,
= 10 A 150 kDal @A o i, g3 Sy = Sl o ool A, 7]

w5 3
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[48]
[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

1l 2l & VEGF(vascular endothelial growth factor) A3A, o Y, 217+ VEGF
1 9 VEGF 8- 29] Al ] =wQl o 2 ¥ f#5= VEGF 23

TO 1;'_; cﬂ ]- gGl«] Fc TH 7]. %6]—53] VEGF_EQ] x 9 61— D}Hﬂ;ﬂ 01 2= Ohj- o]
A ool A 7] VEGF-5-9°] 4] g3 vl A2 217k VEGF &4 1(Flt)e] |
F2EHU-FAMIg) = Q1 2 E Q17 VEGF =84 2(FIt] 1= Flt4) 2] Ig 5wl

e ArH 0w TR 199} AR 1619 Fe R 917F § 3 € 53 A
S glom, d7in, thge] AW E 19] o] Al AL 2k
of & 2] ¥ 4 E(Aflibercept) ¥ = 1T}

o) 2] o 1= o] ik A AH AW E 1)

SDTGRPFVEM YSEIPEIIHM TEGRELVIPC RVTSPNITVT LKKFPLDTLI
PDGKRIIWDS

RKGFIISNAT YKEIGLLTCE ATVNGHLYKT NYLTHRQTNT IIDVVLSPSH
GIELSVGEKL

VLNCTARTEL NVGIDFNWEY PSSKHQHKKL VNRDLKTQSG SEMKKFLSTL
TIDGVTRSDQ

GLYTCAASSG LMTKKNSTFV RVHEKDKTHT CPPCPAPELL GGPSVFLFPP
KPKDTLMISR

TPEVTCVVVD VSHEDPEVKF NWYVDGVEVH NAKTKPREEQ
YNSTYRVVSV LTVLHQDWLN

GKEYKCKVSN KALPAPIEKT ISKAKGQPRE PQVYTLPPSR DELTKNQVSL
TCLVKGFYPS

DIAVEWESNG QPENNYKTTP PVLDSDGSFF LYSKLTVDKS RWQQGNVFESC
SVMHEALHNH

YTQKSLSLSP G

(Disulfide bridge: 30-79; 124-185; 246-306; 352-410, Dimer: 211; 214)

A7) MA} A B0 £ E = iAo A 23k A] s g A A o 7 AALE A

TN =2
% 9t
< TG A A el A Xﬂ*ﬂb N} 2AE-L oF40°Ce] a12-0) A 45 o]
SFASHAl - A1 B A Y, R/ 1 eycle o] /(e 7T, 2 cycle ©]7, 3 cycle ©] 4, 4
cycle ©]¢, 3= 5 cycle OWH ZA4/31% 27, A% Z71(100rpm o] (el A,
200rpm ©“, 300rpm ©]7d, T 400rpm ©]73) 2 244 ZF o] Aol A Tl 36A] {F

o]/
o]/, 48411k o1/, 60 Al XL o], T 72 AlRE o] b)) To 7S 271 sl A &=

FA 7] f A

A}7] Lo "obg Al o] S-Z=Fr) = vob ] &1 A §-x| ® T} e W A9
AE e v el & B/ =9 E}fﬂxﬂ,, 2/E= A ESHA 54
= 1 2=

T ATl A, B Fo] st whuld
il s

=
e W Bl g, Qs e

- . R
kA 7 mol ¥ vl ibofel 2 A A vk
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[61]

[62]

[63]

A7, & HAA A AT EHE NG 2 ES Gl A ez, g3 i)
glFo] 40 mg/mig! 7 $-(pH 6.2), &7 4 1 SEC(size exclusion chromatography) =

OOCOHH 42 o] Eo]- E.L]' /\] oﬂ 3_11;_] 11;_}&'4 Zb‘Lxﬂ 23:]H g = *O‘X]%(ngh
Molecular Weight %(w/v); HMW)2| W S} F (3 452 2] GHMW - 057 2H(H. 2%
7Rl Ml(initial) 2] %HMW)©l oF 9% 1| =, o A Th, ©F 8% ©13t, °F 7% ©1 38}, °F 6%
ol3}, ok 5.5% ol at, oF 5% ©l &}, °F 4.5% ©l 3}, = oF 4% ©] 3t (e.g., F 0.1 HA]
°F 8%, °F 0.5 A1 oF 8%, oF 1 WA F 8%, °F 1.5 4] oF 8%, °F 2 W A] F 8%, °F
2.5 WA 8%, &F 3 A 8%, oF 3.5 WA 2F 8%, F0.1% WA < 7%, < 0.5%
WA 2k 7%, F 19% WA 7%, F 1.5% WA k7%, F 2% WA 2 7%, F 2.5%
WA &F 7%, oF 3 WA 2F 7%, °F 3.5 WA & 7%, °F 0.1% WA F 6%, 2 0.5%
WA oF 6%, oF 1% A °F 6%, F 1.5% WA °F 6%, °F 2% WA °F 6%, °F 2.5%
WA oF 6%, oF 3 WA oF 6%, °F 3.5 A & 6%, °F 0.1% WHA] & 5.5%, ©F 0.5%
WA F5.5%, oF 1% WA 9F5.5%, 2F 1.5% WA 2F 5.5%, °F 2% WA F 5.5%, <
2.5% WA °F5.5%, °F 3 A °F5.5%, oF 3.5 WA &F 5.5%, °F0.1% WA °F 5%,
°F0.5% WA 2 5%, F 1% WA 2 5%, 2F 1.5% WA 2F 5%, 2F 2% WA < 5%,
°F2.5% WA °F 5%, oF 3 WA oF 5%, F 3.5 WA 9F 5%, 2F 0.1% HA] °F 4.5%,
°F0.5% WA °F 4.5%, °F 1% WA F 4.5%, 9F 1.5% HA| °F 4.5%, °F 2% WA F
4.5%, °F 2.5% WA °F 4.5%, °F 3 A F 4.5%, °F 3.5 WA F4.5%, F 0.1% WA
°F 4%, ¥ 0.5% WA F 4%, oF 1% WA F 4%, °F 1.5% WA| °F 4%, F 2% WA
°F 4%, °F 2.5% WA oF 4%, oF 3 WA] °F 4%, Ti= 9F 3.5 WA] 2F 4%)91 AU 4=
RO}, ofof] A ghE = A ot

ThE ool A, - BAA o A AT E &= A 252 Sl id, 53
whulaly gheFo] 40 mg/mlQ! 74 -F-(pH 6.2), freeze/thaw(5 cycles; 2t cycle: -70°C el A
18A1 2 o] WF + AF-2-(25°C)o A 1241 7F 8l5) =3 T B2 % Q1 SEC(size
exclusion chromatography)Z =74 ¥ @2 314 J A4 5 E= 54 H(High
Molecular Weight %(w/v); %2HMW) 2] ¥ 3}55(5 cycles =33 ¥ %HMW - 7] A|
Al (initial) 2] %HMW)©| ¥ 0.15% V| 5k, o A, <F 0.13% ©] 38}, F 0.1% ©] 3}, o
0.08% ©1 &}, 2F 0.06% ©| 3}, 2F 0.05% ©]3}, <F 0.04% ©] &}, == 2} 0.03% ©] &}
(3FEHEES 2F 0.001%, °F 0.005%, B=3= 2F 0.01Y 3= A8 A Y 4= gl o1}, o] 4]
Al gy = A& ot}

2 ool A, - FAA o A AT 5= A 2 =] ol EH A E 40 mg/ml<
E3VeE 4 9-(pH 6.2), 40°Coll A 457U &< B3k A SAHH o Z2IHAIE S
VEGF®l| t §+ %RPA(Relative Potency Activity) H 3} 2 (4T2F %RPA - 7] A

Al (initial) %RPA)©] 2F -10% WA F 10%, <F -10 WA &F 7%, &F -10% WA 2
5%, -10% WA °F 4%, -10% WA <F 3%, °F -7% WA °F 10%, °F -7 WA F 7%,
°F 7% WA 2 5%, -7% WA < 4%, 7% WA 2F 3%, 2 -6% WA 2F 10%, °F -6
WA 2k 7%, °F -6% WA F 5%, -6% HA F 4%, -6% WA F 3%, °F -5% W A| oF
10%, ¥ -5 WA °F 7%, F -5% WA 2F 5%, -5% WA F 4%, 1= -5% W A] oF
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[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

FAA| ) 4 9l
GE ol gl

ey, %‘ﬂé};
() A, 2
(3) AlH A A

B EUE S 2o G ol LY U T Y Sy ey
A = =
=

SSAE EohA = i E o] N A Y S AT ez, G o

23 (aggregation), 3 &} (degradation), ©]4J 2 #| ﬂ(lsomerlzatlon) 50 Qlst
] 2

A B4 o] A5} A maprl 7| dEAS £ A8 L A
A G (A, EYLEA®) the] 55 o] F o2 f-=ate] s @& 7k
oM 5 B a A 7| b s A Al 4= Tt

SHe) ke 4

12 A 30 SR A AL AOCAN 47 6104 7 )
%HMW (High-molecular weight %) ¥ 3} (A%HMW)= H. o] 5= 1 3Z o]},
5 25= AA o 40l A S A Al A 9 40°Col A 4 Etp\]/] T &9k

%Acidic ¥ 3H&(A%Acidic) S B 5% “1ef 3ol ),

5= 30 2 3b3= A AT ol 40 4] A XY A G 0] 40°CN A 45 KA o 4 F
& ?t2] %Main ¥ 3H-E(A%Mainl 2 %Main2)< H.o| 5= 2ot}

4= Ao 5ol SAHE A A Y 40°Co A 457 B A 9] 45 F <t
%RPA(Relative Potency Activity) ¥ 315 (A%RPA)S H.o] 5= 1ef{3Lo| ],

5 5% A o] 6914 24 ¥ A3 A3 9] Freeze/thaw(5 cycles) 71 ko]l A ]
%HMW (High-molecular weight %) ¥ 3} (A%HMW)= H. o] 5= 1 3Z o]},

L6 A9 6ol A 4% AlE A3 o] Agitation Stress(400 rpm, 72 hours)
z&71 3fell A 2] %HMW (High-molecular weight %) H -&(A%HMW) S H.o] 55
Lefze|ty,

olsl ¥ WS Ao HA[F & Tkl U5 A ettt 18y, o5
Al LA Gl 2 EEE A S Ad AR, E il e Al deke
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[86] AR S 1. N 2B A=

[87] ol ofE 24 VEGF A 3Al 288 sh= 69 ¢ d<d
ol 2] ¥ 4] E (Aflibercept; 217 VEGE 8- 1 2 2] A 9] s el 2]
VEGF 23} 9] ¢} 217F 1gG19] Fe #4 9}4 & @ CAS Number:
862111-32-8; AL H T HE AL-&3l9], 51| 9] & 1q ZA o8 il A okE o
o A4S A x5k

[88] [Table 1]
A g pH |¢EA ¢4 A Al 24 A

oF=
T

A & 40 mg/ml (6.2 |[EEE 8%(w/v) Sucrose |0.03%(w/v)
1(Buffer-freew/ PS20
sucrose)
A4 40 mg/ml |62 |EX3} 8%(W/v) 0.03%(w/v)
2(Buffer-free Trehalose PS20
w/ trehalose)
A3 3(Buffer|40 mg/ml (62 [10 mM  [8%(w/v) Sucrose |0.03%(w/v)
w/ sucrose) I ER PS20
A% 4(Buffer|40 mg/ml (62 (10 mM  [8%(w/v) 0.03%(w/v)
w/ trehalose) 1A EH  [Trehalose PS20
EYLEA®(TNZ [40 mg/ml |6.2 |10 mM  |5%(w/v) Sucrose,|0.03%(w/v)
) UAHEE |40 mM NaCl PS20

[89] (PS20: 2] 21| o] E 20)

[90] Al e 2. pH 54

[91] Ao 104 A zH A = 34& &<lst

12

A8l, 40°C/45= =7 ol A B.aAEHH A pHé =4 5

o
MA} A& 2ES F7F Al &3kl 40°C/4, FIT 5 cychng 71 2 vk agitation)

27194 pHE F7F SA4 stk 471 574 ¥ pH(initial p
2 pH ¥ ¥ 2 pH, & pH(8 & %71 pH - initial pH)E E o

=
~
-1N
Wi
EAD
o

H, F/T 5 cycle
e e}
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[Table 2]

pH pH
A& |Initial 40°C/4  |F/T 5 |Agitation [40°C/4 |F/T 5 |Agitation

Wk Cycles Wk Cycles

AE  16.0[SD:0. |6.1[SD:0. [N/A N/A 0.1[SD:0. IN/A N/A
I(N=3) |04] 09] 097]
A |5.9[SD:0. |6.0[SD:0. [N/A N/A 0.0[SD:0. IN/A N/A
2(N=3) |02] 03] 04]
F7F  |6.1[SD:0. [6.1[SD:0. |6.1[SD:0 |6.1[SD:0.[0.0[SD:0. |0.0[SD:0.|0.0[SD:0.0
A |02] 02] .02] 03] 01] 03] 1]
1(N=3)
F7F  |6.1[SD:0. [6.0[SD:0. |6.1[SD:0 |6.0[SD:0.[0.0[SD:0. |0.0[SD:0.|0.0[SD:0.0
A |04] 07] .05] 03] 06] 04] 2]
2(N=3)

[93]

[94]

[95]

[96]

[97]

32 o] vEbd vhef o], @l ofm F I 40 mg/ml &3 Stoll A, A E
ESElA] o= Al Y 1 2 25, thermal stress(40°C/4 wk), F/T cycle &
1l HHagitation) Z= 71 o) A %= Z 7] (initial) T H] pHE| F-2] ¢ W37l gl A o=
LEFSETE o 2] gt A dhi= E b o] A o] v A kA A S A 7Y ot

14l pHE FA4]
ool 5 pHE 2o W92 54 A

MR Ao = AR TS

= ¢+% (buffering) &7}

P o
EA I

HolE

A Al ¢ 3. HMW 3 (%) 574(40°C 271)

Aol 1ol M Az R A G2 HEA S A sty flste], il

= T
5zt =

4 oFE

s S E9ekA

, o1& % pH 74 &7}

FE

40 mg/ml, pH 6.2, 2 40°C Z710] A 45 F-ok Bykalwi A 213 W o] vwi

fo) =i ] =
F=o SR AHAEE

A
el

=% 7]1#)%8 SE-HPLCE ZA 33t

Hup A2 R, w7l S = AR RO A4 8= B4 8 HMWE
A o], %HMW = HPLC(Waters 2695 separation module alliance) 2
column(Tosoh, TSK-gel G3000 SWXL)< A}-835}¢] 1.0 mL/min flow rate, 17 min
injection time =71 &}l A &7 3 TH%HMW = Areay/Arearora, x 100).

371 Z A ¥ %HMW(initial ZHMW, 172} %HMW, 272 %HMW, 45=2F
%HMW, A%HMW (8] & =2} %HMW - initial %HMW))E- 3% 3] 2 L= 19
JERH T

HMW (%) (%HMW; % high molecular weight;
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[98] [Table 3]
A& Initial 40°C/1 wk 40°C/2 wk 40°C/4 wk

[99]

[100]
[101]

[102]

[103]

%2HMW | %HMW  |A%HMW |%2HMW  |[A%HMW (%2HMW |A%HMW

A4 1.04[SD:0. [2.09[SD: [1.05[SD: |2.89[SD: |1.85[SD: [4.96[SD: [3.92[SD:

I(N=3) |00] 0.07] 0.07] 0.10] 0.10] 0.18] 0.18]
A4 1.05[SD:0. [2.07[SD: [1.02 2.87[SD: |1.81[SD: [4.60[SD: [3.55[SD:
2(N=3) (02] 0.02] [SD:0.02] [0.03] 0.04] 0.23] 0.22]

A& 0.81[SD:0.|2.70[SD: |1.88[SD: [4.22[SD: |3.42[SD: |7.06[SD: |6.25[SD:

3(N=3) |09] 0.08] 0.03] 0.14] 0.05] 0.14] 0.05]
A& 0.84[SD:0.|2.84[SD: |1.98[SD: [4.53[SD: |3.69[SD: |7.63[SD: |6.79[SD:
4(N=3) (07] 0.07] 0.02] 0.15] 0.08] 0.43] 0.36]
EYLE (1.81[SD:0.|4.48[SD: (2.67[SD: |7.06[SD: |5.26[SD: |11.57[SD |9.76[SD:
A®(N= (03] 0.03] 0.01] 0.06] 0.04] :0.02] 0.06]
3)

E3E 5 QoM & A= vke) ol vl oke 55 40 mg/ml R pH 6.2
23 skl M, 21| 1 WA 47} EYLEA® thH] SE-HPLC 4 719 AGHMW 72
BH7F AT 53 ks A E EEEHA] = AlG 1R AY 27 s AE
ek AE 3 2 AE 49 vl skl ABHMW A G397} o] -73hs
elstait.

A Ao 4. Acidic 35 (%) E Main (%) =4

Aol 1o A Alz=d AP ] eHAdE A7 fleto], o E oF s 5 40
mg/ml, pH 6.2, ¥ 40°C Z 71| A 45 Ft Hasta A A& o v
oFE o WA AEE & 4 A= DAcidic(% Acidic variants 5 % 7] 5)3}
%Main(Charge variant = ol | initial % Bl 2] surface charge & f-%3Fi= & €] 2
Sk (F % 7] 52))E imaged capillary isoelectric focusing(iclEF). 2.2 =2 3151t}

B FA A S 2, %Acidict Enzyme(Sialidase A, Sigma-Aldrich) * 2] %
incubation ¢+ sample-& icIEF instrument(Protein simple, iCE3)= AF8-31] 110 sec
sample injection duration, 2000 psi sample injection pressure =71 3}l A acidic
isoformg -2 3lo] 574313 T

271 E A4 %Acidic(initial, 452, A% Acidic(45= 2} % Acidic - initial
%Acidic))E F 4 R 5 20 YEFAA T
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[104] [Table 4]
A& Initial 40°C/4 Wk
% Acidic %Acidic A% Acidic
A 1(N=1) 65.4 78.7 13.3
Ald 2(N=1) 65.6 77.5 11.9
A 3(N=3) 66.5[SD: 1.25] 80.5[SD: 1.05] 14.0[SD: 0.69]
A 4(N=3) 65.7[SD: 1.40] 80.8[SD: 0.97] 15.2[SD: 1.28]
EYLEA®N=3)  |76.1[SD: 0.70] 86.6[SD: 0.86] 10.5[SD: 0.97]
[105] F 42 52004 5= 9= pH 6.2

[106]

[107]

upe} o), whuld ok & 55 40 mg/ml X
ZA st A, A& 3R] = AlE 1 2 29 iclEF ¥4 7|5t acidic
TR T7HES EAE 3ok A1E 3 491 HlJLo}Oi A3 v

e e, Al A Q1 o2 H(EYLEA®) A @ b= 721 8 2ho] & YERH A

2 2k T}. %Maini= CE-SDS(Capillary electrophoresis sodium dodecyl sulfate) =

243 ATH40°C, 457). B} A A 02, gMainE tF2-2] WH o2 4353
SDS sample buffer(AB Sciex) % BME(2-mercaptoethaol, Sigma Aldrich) ¢} mix $F
sample(-Z-31H]: oF 1:50(v:v))= 70°Col A & A 2] ¥ CE analysis
instrument(Beckman Coulter, PA80O plus) 2 32 karat software(Beckman Coulter) &
o] -8-3}Fe] 220 nm 3}l A detection] = %total protein area S w2 8} T}, 47|
=24 % =4 % %Main(initial, 452}, A%Main(45* 2} %Main - initial %Main))ZS &

5 % % 3a~3bol] YEFHRAT}:

[Table 5]

A& Initial 40°C/4 Wk
%Mainl |%Main2 |%Mainl |%Main2 A%Mainl |A%Main2

A1 33.9 61.5 33.2 60.0 -0.7 -1.5

AF2 (341 62.0 32.5 60.9 -1.6 -1.1

A& 3 |32.9[SD: |61.6[SD: |[31.5[SD: |[59.3[SD:  |-1.4[SD:0.1 |-2.3[SD:0.1
2.12] 1.38] 1.97] 1.29] 5] 0]

A& 4 |32.7[SD: |61.6[SD: (31.3[SD: |[59.7[SD: |-1.3[SD: -1.9[SD:
2.00] 1.38] 2.06] 1.22] 0.06] 0.21]

EYLEA® |37.1[SD: [55.7[SD: |(35.2[SD: |54.4[SD: |-1.9[SD: -1.3[SD:
0.12] 0.15] 0.00] 0.15] 0.12] 0.10]

(Main1: N-glycan 4N form; Main 2: N-glycan 5N form)3 5 2 = 3a~3bol] Y-E}
! pH 6.2 271 stoll A, SsA & 23stH| eFe

vRek o], Tl 5 40 mg/ml 3
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01] 5. Afllbercept«] VEGF 2% 5 & 54

Aleof 1ol A A28 AlE o] oFel g4 faAdiddd Aﬂiberceth] 2 FA
o] -E A513H7] A3te], @A oF & <5 % 40 mg/ml, pH 6.2, L 40°C Z 710 A
455 Fo HaabH A 24 E 2] Aflibercept®] VEGF®) o 3 %RPA(Relative
Potency Activity)E =24 391t}

[110] %RPAT U2 W 0 2 =313t Aflibercept @ VEGFE ¢A4 o0 2
loading*| 71 96 well plate®l] KDR 293 cell(Promega)e loading & incubation %,
Envision microplate reader(Perkin Elmer, Envision 2014)E o] g3} o]
%RPA(Relative Potency Analysis)E w4 3} 5t}

[111] 271 Z A4 ¥ 40°Coll A 2] 0 ZH(initial) £} 45721 2] %RPA 2 45 (2] %RPA
H S (A%RPA)S 6 2 &= 40 Y ERY AT

[112] [Table 6]

[108] A A
[109] A

_1_(

TH Initial 40°C/4 Wk
%RPA %RPA A%RPA

A1 97 100 3
A2 101 96 -5
A4 3 100[SD: 4] 88[SD: 2] -12[SD: 5]
A4 4 104[SD: 6] 88[SD: 6] -16[SD: 6]
EYLEA® 96 82 -14

[113] 326 H 5= 40l YERE vlef go], &

Al oF 2 F % 40 mg/ml E pH 6.2 27

Stol| A, A& E85HA] &= Ad 1 2 29 potency(%) HE&-2, EA =
55%*0} A 3R 49} A AL Ul EYLEA®S} vl sto], §-23F Z o]
3}o

[114] A A ¢ 6. HMW &3(%) =7 (freeze/thaw B agitation stress Z=71)

[115] Al 104 Az N A F o vpeFgk =7 shel A o b A& Al st
s, A ok & 55 40 mg/ml, pH 6.2, 2 freeze/thaw(5 cycle; 7t cycle:
-70°CoN A 18A]ZF o)A W& + AF2-(25°C) ol 4] 1-2A] 1t &l &) B agitation
stress(400 rpm, 72 hours) Z=713}o A A& o gl d ok& ol &3 AL E & 4
A= HMW 3 (%) (%HMW; % high molecular weight; 5% 7|5)E SE-HPLC =
A8kl

[116]  HMW (%)= A A o 200 717

[117] 71 £ ¥ Freeze/thaw(5 cycles

NS
i
o

I o
o
e
BN
il
%
O%
o ol

1%
o

ol 2] 2 A8 o] sHMWE 3 70 2
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[118]

[119]

[120]

[121]

5 59 Ve AT
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[Table 7]
TR Initial Freeze/thaw(5 Cycles)
9oHMW 9HMW A%HMW

AE 1(n=3) 0.67[SD: 0.01] 0.69([SD: 0.01] 0.02[SD: 0.00]
A'E 2(n=3) 0.67[SD: 0.01] 0.69([SD: 0.01] 0.02[SD: 0.00]
¥ 3(n=3) 0.81[SD: 0.09] 0.97[SD: 0.09] 0.17[SD: 0.03]
A'E 4(n=3) 0.84[SD: 0.07] 0.99 [SD: 0.08] 0.15[SD: 0.03]
EYLEA®n©=3) 1.81[SD: 0.03] 1.95[SD: 0.01] 0.15[SD: 0.02]

3 70 2 & 50 YER upe} o] vl oFE B % 40 mg/ml 2 pH 6.2 27
Stoll A, A& LA = A 1 L2, oA X8 AE 32 4,9
) 2+ A% EYLEA®2} H] &}, freeze/thaw =710l =3 Al o] SE-HPLC -4
719F HMW &%) o] T 7F A 57F vh& A1 o =2 et ek A 7] S4 %
Agitation Stress =71 dtol| A o] Z; 2| 4 o] 2HMWE % 8¢ H &= 6°f bl AT}

[Table 8]
<R Control(No agitation, |Agitation(400 rpm, 72 hours)

RT)

Z%HMW %HMW A%HMW
A& 1(n=3) 0.81[SD: 0.00] 0.84[SD: 0.00] 0.03[SD: 0.00]
A& 2(n=3) 0.81[SD: 0.02] 0.86[SD: 0.03] 0.06[SD: 0.03]
A& 3(n=3) 1.00[SD: 0.05] 1.03[SD: 0.08] 0.04[SD: 0.03]
A& 4(n=3) 1.03[SD: 0.06] 1.11 [SD: 0.08] 0.08[SD: 0.07]
EYLEA®n=3) 1.96[SD: 0.01] 1.95[SD: 0.01] -0.01[SD: 0.02]

80 2 % 60 VEhd vhe} ol
7] k= A3

stoll A, kA
iz A% EYLEA®$} H] 1

p=1
5 x3

1L5}Fe], agitation stress®l] =&

g o
122+

ok

HMW 3H3(%)9] 218 Z717h gli 2 o2 e,

= 5% 40 mg/ml 2
= A EEAE 3R 4, H

= A] SE-HPLC &

1 pH 6.2 %71

A 71k
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6.2?_], MNA} A&

A1 A A2 F
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A1 WA 4128
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Ir
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1014, 47 pHE 5.8 WA

i

Ir
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O
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i

) 1014, %7] pHi= 5.8 WA
A 18 WA #1274
670] oﬂ/\L}_ JE‘
A1g WA #1238 =
6.5¢1, NA} A&
A1sk WA A218 5 o] = gk &ol] loj A, A7) FA S A= |
WA 20%(wv)e] EFE 2L 2 1 WA 20%(wiv)e] a2~ H
0.5 A 10%(w/v)e] THUE 2 o] Fo] X oA AElH 15 o] 42
_1_6‘]- }L 740] oﬂ/ﬂ—vj_ c—]%

A 223} ¢ om A7) eEA SEA = 5 WA 12%(w/iv) 2]
EYSE QA 5 WA 2%wNV)Y] FHRL A D2 A
T%(wiv)e] TFE R o] Fol 7l Fol| A Ay 1 o] 4 ¥ 3513}
AR, MA 2=

glo] 9lo] A, 47| pH= 5.7 WA

ad

Ir
&

ol 9l o] A1, A7) pH= 5.9 U] X

ofy

©e 2 2 2 2
Ir
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Hlo]l 24 A AL, A =4 &
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A 24 E 715202 0.001 WA 3 %(wiv)e] FoZ Fer =
qo] M A} 2 A B
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[Fig. 1]

%HMW (40°C/4 wk)

12.0 | —e— Buffer free w/ sucrose
——-m-—Buffer free w/ trehalose
10,0 | ——*—-Buffer w/ sucrose

——o——Buffer w/ trehalose
—a—FEYLEA®

8.0
=
L 6.0
4.0
2.0
0.0
0 1 2 3 !
Week
[Fig. 2]
%Acidic (40°C/4 wk)
100 | —e—Buffer free w/ 8% sucrose
---m---Buffer free w/ 8% trehalose
95 | --x--Buffer w/ 8% sucrose
——o——Buffer w/ 8% trehalose
90 | —a—FYLEA®
%

Similarity range : 66.6~81.1%

60
0 1 2 3 4

Week



2/4

WO 2020/055123

[Fig. 3a]

Main 1

[Fig. 3b]

70.0

60.0

50.0

40.0

Main 2

30.0

20.0

10.0

0.0

%Main1 (40°C/4 wk)

—eo— Buffer free w/ 8% sucrose
—--=----Buffer free w/ 8% trehalose
-—-w—-Buffer w/ 8% sucrose

——o——Buffer w/ 8% trehalose
—&—EYLEA®

1 2 3 4
Week

%Main2 (40°C/4 wk)

—e— Buffer free w/ 8% sucrose
—a— Buffer free w/ 8% trehalose
-—-w—-Buffer w/ 8% sucrose

——o——Buffer w/ 8% trehalose
—a—EYLEA®

1 2 3 4
Week
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[Fig. 4]
%RPA (40°C/4 wk)
105
100
95 Y~ =
£ 9 )
= —eo— Buffer free w/ 8% sucrose
85 |—m—Buffer free w/ 8% trehalose
——x—-Buffer w/ 8% sucrose
80 |-—e——Buffer w/ 8% trehalose
—a—FEYLEA®
75
0 1 2
Week
[Fig. 5]
%HMW (F/T Cycle)
5.0 - —e—Repetition w/ sucrose
4.5 L —=Repetition w/ trehalose
--v—-Feasibility w/ sucrose
4.0 - ——e—Feasibility w/ trehalose
3.5 | —+—EYLEA®
= 3.0
=
= 25
2.0 k_""—'_—‘
1.5
1 ¢
0.5: d
0-0 ) 1 1
0 1 2 3

3/4
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[Fig. 6]
%HMW (Agitation)
5.0 r —e— Buffer free w/ sucrose
45 | -—=---Buffer free w/ trehalose
--»—-Buffer w/ sucrose
4.0 r ——o——Buffer w/ trehalose
3.5 | ——EYLEA®
= 30}
=
5 25
2.0 | A A
1.5 +
1.0 - :—-_—_-—_-:-_—_':'_—'___'__'__'___':‘__ '___":
05}
0.0 .
Control Agitation

PCT/KR2019/011762



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/011762

A.  CLASSIFICATION OF SUBJECT MATTER

A6IE $/08{2006.01 0, AGIK 47/10¢2606.61}1, ASIK 47/26¢2006.01}, AGIK 8/80(2006.01}, A6IK 38/17{2006.01)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGIK 9/08; AGIK 38/17; AGIK 38/18; AG61K 47/10; AGLI 47/18; AGIK 47/26; AG1K 47/30; A61K 47/36; AG1K 9/00

Japanese utility models and applications {or utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applicstions for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: protein, liguid,

atlibercept, VEGEF antagouist, buffer

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X KR 10-1861163 B1 (SAM CHUN DANG PHARM. CO., LTD.) 25 May 2018 1-12,36-41
See abstract; paragraphs [0007], [0019]; claims 1-2, 5-6, 14-15.

X KR 10-1808234 Bl (ALTEQGEN, INC.) 12 December 2017 1-12,36-37
See abstract; claims 1. 8.

Y 38-39

X KR 10-2017-0079409 A (HANMI PHARM. CG., LTD.) 10 July 2017 1-12
See abstract; paragraph [0019]; claims 1, 6, 7.

Y 38-39

X W 2018-094316 AL (JUST BIOTHERAFEUTICS, INC.) 24 May 2018 1-12,36-37
See abstract; claims 1-24.

X WO 2017-129685 Al (FORMYCON AG.) 03 Angust 2017 1-12,36-37
See abstract; claims 1-17.

A WO 2017-178544 AL (DR, GERIARD MANN CHEM.-PHARM. FABRIK GMBRBIL) 1-12,36-41
18 October 2017
See the entire document.

L]

Further documents are listed in the continuation of Box C.

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
ial fied Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) idered involy : . hen the d :
) . o considered to imvolve an iaventive step when the document 18
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

10 JANUARY 2020 (10.01.2020)

Date of mailing of the international search report

10 JANUARY 2020 (10.01.2020)

Government Complex D.
Daejecn, 35208, Repu

Facsimile No. +83-‘i;l—481—8578

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2018/8611762

Box No., I Oheervations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. [3 Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: 23, 30, 33-34
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

Claims 23, 30, and 33-34 respectively refer to claims 22, 29, and 32 which vielate the manner of referring to dependent
claims (PCT Rule 6.4(a)), and thus are unclear,

Claims Nos.: 13-22, 24-29, 31-32, 35, 42-43
because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

w2

Box No. B8] Observations where unity of invention is {acking (Continuation of item 3 of fir sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. CE As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

y, this international search report is

4

4. E No required additional search fees were tiraely paid by the applicant. Counsequent}
restricted to the invention first mentioned in the claims; it is covered by clairus Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2615)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RR2019/011762

KR 101808234 B

KR 10-2017-0079409 | 10/07/2017

W0 2018-004316 Al

WO 2017-129685 At

©
:,)
N
]
N

W 2017-178544 At

I«
EP 3452075 Al
JP 2019-517513 A
TW 201838646 A
US 2016-0160145 Al
W0 2018-108408 At

Al 2016-283557 Al
BR 112017027945 A2
CA 2980582 A

N 107882457 A

EP 3313373 A1

£P 3313373 A4

JP 2018517773 A
JP 6541875 B2

KR 10-2017-0000356 A
KR 10-2017-0138387 A

WX 2017016907 A
RU 2688679 C1

US 2016-0376342 A1
Us 9982032 B2

WO 2016-208689 Al

AR 107276 Aj

AU 2016-382383 Al
BR 112018013535 A2
CA 3008627 Al

G 10B8G7642 A

EP 3308586 A2

JP 2015-500300 A
MY 2018008026 A
TW 201735940 A

Us 2019-0022183 A1
WO 2017-118191 AZ
W0 2017-116191 A3

CA 3043487 M
CN 108837034 A
EP 3541365 Al

AU 2017-213103 Al
GA 3011638 A1

EP 3407868 Al

JP 2019-504682 A
Us 2018-0030123 Al

CA 3018636 Al
Ch 1080692415 A
EP 3231417 M

Patent document Publication Patent family Publication
cited in search report date member date
KR 10-1861163 B 25/05/2018 CN 109475587 A 15/03/2019

13/03/2019
24/06/2019

01/11/2018
kU/Oﬁ 2019
01/11/2018

14/12/2017
28/08/2018
29/12/2018
06/04/2018
02/05/2018
20/03/2019
05/07/2018
17/07/2019
02/01/2017
16/12/2017
8/ 1/2018

32,05/20 9
268/12/2016
28/05/2018
29/12/2018

11/04/2018
26/07/2018
04/12/2018
06/07/2017
23/10/2018
07/11/2018
/01’?019
29/ 11/2018
16/10/2017
24/01/2019
06/07/2017
08/03/2018

24/05/2018
25/06/2019
25/09/2019

19/10/2017
21/12/2018
18/10/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RR2019/011762

Patent document Publication Patent family Publication

cited in search report date member date
£P 3231417 B1 05/12/2018
£ES £704918 13 20/03/2019
JP 2016-515882 A 13/06/2019
WX 2018012192 A 11/02/2019
PL 3231417 13 31/05/2019
US @019-0111075 A1 18/04/2019

Form PCT/ISA/210 (patent family annex) (January 2015)




A 2R 1A

FAZLANL
PCT/KR2019/011762

A, Bl 3l 7| EF(FAESEFAPC))

A61K 9/08(2006.01)i, A61K 47/10(2006.01)i, A61K 47/26(2006.01)i, A61K 9/00(2006.01)i, A61K 38/17(2006.01)i

B. &AM Eof
A H AEAEAS I EFE 714

A61K 9/08; AB1K 38/17; A61K 38/18; A61K 47/10; A61K 47/18; A61K 47/26; A61K 47/30; A61K 47/36; A61K 9/00

A 7]z R okl fah e H AT o9 e
P E AT R W BN EAIT R FARE H AT gkol| 7)A€ IPC
AEFHALANETH B AEFINAGAIFTH: AR HAFAd 7A€ IPC
T A ZAL o] & 4k bl o] Elul] o] 2 e] o] gl ] o] 2= o] W ] Bl A M of @R Eh A )
eKOMPASS(5-8] 7 Wi AqAl 28 & 7191 = WA (protein), A (liquid), HZE2H A E(aflib
ercept), VEGF 4 A (VEGF antagonist), =) (buffer)
c. #EEH
7he] e A8 B A rEE s e el 71A A3
X KR 10-1861163 Bl (A3 Al F522| L) 2018.05.25 1-12,36-41
ok 9= [0007], [0019]; 73 1-2, 5-6, 14-15
X KR 10-1808234 Bl ((F) el Q41) 2017.12.12 1-12,36-37
Qo A7 1,8
Y 38-39
X KR 10-2017-0079409 A (§hv]okE 2124} 2017.07.10 1-12
a.ok 92 [0019]; A+ 1, 6, 7
Y 38-39
X WO 2018-094316 A1 (JUST BIOTHERAPEUTICS, INC.) 2018.05.24 1-12,36-37
sk A7 124
X WO 2017-129685 A1 (FORMYCON AG) 2017.08.03 1-12,36-37
sk A7 117
A WO 2017-178544 A1 (DR. GERHARD MANN CHEM.-PHARM. FABRIK GMBH) 2017.10.19 1-12,36-41
AA 4
F71 8ol c(AE) 1A= o )51 X ds53sle B 2 A2 e
* Q8d FH] 59 v} are
TV FAZYY B SAD Fo T BHo, 93} 36X
“A7 5H3E pele] glE Ao® Helk duk Kl &5 Ee Aoe 29 gon] dro] 7|27} 5 A} o] 22 o)s)aly] 5] 9184
‘D" FAFAAA FAN] AFT £Y w4
BT ZAZYGRDWE 299 B AL A ZAE DD o] X SR Ao Y= . o £ shvtoz Ay e 4
o #NE A w535 24 g = e el e Ao 2
UMl T JEL Ak B8 e EJEEHY FAY vy =wmal wwle] 9= B3 s 3o ahi} o] Abe] THE 28
i g 598 o] R (o] f 2 FADE B3]7] f8lo] Qlgd 2H zgtels Aos 1 zge] 3o A A E Ao F7E uky
‘0" TF A, A, A Ei 7)o 0 Atehn g £ waRAel s s £
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A ZALe] A A e T A AR LA T
20200 01€ 10 (10.01.2020) 20201 01¥
A
i ]

WA HE 182-42-481-8578

Ae NS +82-42-481-3349

42 PCT/ISA/210 (- A A 82 2019\ 78)




ZAZ9

=
A Z AR LA PCT/KR2019/01 1762

A4S ¥ AFEE 2G5 Q= F 49 AR WA §249 29 AS)

PCT Al 1752) @8] 7F7d el uhet o531t 22 o)f = @4 A7 ol diste] & A ZAR 47 44 51 4] ofv 8} S5 o

L. Ak
[]2r= e

o] g B 7ol A e Havt §le didd B &,
2. |Z] A3 23,30,33-34
o] 7L FEaFd FARANE THAL F YIS AER £H Y 8.7 FEA] o d = A EY o F-ET A HY

o FAH R
A58 23, 30, 33-34= F53 Z1ANHPCT 74 6.4(a))
Wi,

o
fnies
rE
o
—u
ot
[\l
N
[\l
lO
W
[\l
m[m
_c»‘L
k
2
2
o

3. X # 13-22,24-29,31-32,35,42-43
o] A2 TEATHOIY PCTTH A 6.4)) 7 WAl 2 A WA 7o) 7ol whet g s o] gl s th

A3Z1AE 2w ddgo] Aod F -9 AR A 829 39 AL

B A A B B FAE Y0 Thg T o] o) wrde] glrhaL it

S ] = = ]
2. FtrrE HY

2.7514] o] —s}%%q o

. [ #9900 F55ae
o 7 g} FA Al

‘L

3 F-8h4] oy st upebA] 2 FAEA bR A = AT A S 7] A
ol o] 9l ,3]]"/0]- ié:rLﬁol—l_ o} &) o} 7]_/\]/]]:}

Ze919] ole)41 4 % ol o 4 = FHE e A )5 B FAS SR A AAE .
112] o] 92193} 5 b2k ARl o ol )02} n et Aol 9
dhell w752 ol skl g o,

A

17t
o921 glo] F7hr5 R At H gl G

SEEEL
I3 71A

A2 PCT/ISA210 (3 A 841 2] A< 2)) (20191 7€8)



A ZEW

A Z A %l
Qo Esd Ba An PCT/KR2019/011762

jf;ﬁj%é%"” A 29 oS =55 =AY

KR 10-1861163 Bl 2018/05/25 CN 109475597 A 2019/03/15
EP 3452075 Al 2019/03/13
JP 2019-517513 A 2019/06/24
TW 201838646 A 2018/11/01
US 2019-0160145 Al 2019/05/30
WO 2018-199408 Al 2018/11/01

KR 10-1808234 Bl 2017/12/12 AU 2016-283557 Al 2017/12/14
BR 112017027945 A2 2018/08/28
CA 2990582 Al 2016/12/29
CN 107889457 A 2018/04/06
EP 3313373 Al 2018/05/02
EP 3313373 A4 2019/03/20
JP 2018-517773 A 2018/07/05
JP 6541875 B2 2019/07/17
KR 10-2017-0000356 A 2017/01/02
KR 10-2017-0138387 A 2017/12/15
MX 2017016907 A 2018/04/18
RU 2688679 C1 2019/05/22
US 2016-0376342 Al 2016/12/29
US 9982032 B2 2018/05/29
WO 2016-208989 Al 2016/12/29

KR 10-2017-0079409 A 2017/07/10 AR 107276 Al 2018/04/11
AU 2016-382383 Al 2018/07/26
BR 112018013535 A2 2018/12/04
CA 3009627 Al 2017/07/06
CN 108697642 A 2018/10/23
EP 3398586 A2 2018/11/07
JP 2019-500390 A 2019/01/10
MX 2018008026 A 2018/11/29
TW 201735940 A 2017/10/16
US 2019-0022183 Al 2019/01/24
WO 2017-116191 A2 2017/07/06
WO 2017-116191 A3 2018/03/08

WO 2018-094316 Al 2018/05/24 CA 3043487 Al 2018/05/24
CN 109937034 A 2019/06/25
EP 3541365 Al 2019/09/25

WO 2017-129685 Al 2017/08/03 AU 2017-213103 Al 2018/07/26
CA 3011638 Al 2017/08/03
EP 3407868 Al 2018/12/05
JP 2019-504882 A 2019/02/21
US 2019-0030123 Al 2019/01/31

WO 2017-178544 Al 2017/10/19 CA 3018636 Al 2017/10/19
CN 109069415 A 2018/12/21
EP 3231417 Al 2017/10/18

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




L ELEET
o 3

A ZEW

530l o A PCT/KR2019/011762

A #/19 6§51 #1

o v
EP 3231417 Bl 2018/12/05
ES 2704918 T3 2019/03/20
JP 2019-515882 A 2019/06/13
MX 2018012192 A 2019/02/11
PL 3231417 T3 2019/05/31
US 2019-0111075 Al 2019/04/18

A2 PCT/ASA210 (W -$-53] F714%]) (2019 78)




	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 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report

