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= S8l Ade FHEA ol&E ¢ Ak, E3, ol ARE AT F Ave TV AARAY, AAF Fe
o Al N-hehe] Wul olmn-gto] AAHAY e HAF Feol N-Udo HE LW 77t §r7bd 5 e T
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Thr/Phe, Ala/Pro, Lys/Arg, Asp/Asn, Leu/Ile, Leu/Val, Ala/Glu, Asp/Gly ZFe] mgto|t},

7390 welA = <43} (phosphorylation), 333k (sulfation), o}a @3} (acrylation), @3H(glycosylation), wl
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(3) BEg® AZA9 nHfelol=A FFA L thE & Hdof FacVllS T2 oz AZdsle] H|felol=A F
sk o] woto] 747t W FREY Fe 99 9 FacVIlet A%w FacVll A2AS A= ©HA;

i

(4) 371X B4E FacVll 2FAZ @A slalo] FacVlla 2 AIFEEZ Fe o] wgeteol =4 S
2 %4 AAEE FacVlla 2342 A4 S EFehe FacVlla AFA Al

o
ol
e o
mv)
X,

il

e EouE FHEAM, & wEe (1) 74 g QEs|s WS e vfieel = S3AE AFSE)
o] WdFRET Fco] N-2ekel] pl5.0 WA pH7.0014 FHAFOR AAsH= @A

(3) BEg® AZA9 nfelol=A FFA L thE & Hdof FacVllS T2z AZslte] H|fEelol=A] F
ko] wto] 747t W FREY Fe 99 2 FacVIlel A%w FacVll A2AS A= ©A;

(4) 471(3)ol - BAHD FacVll Z2FAS &4438l0] FacVila 2 AHZFZEY Fec JHo] HFElo|=A F34)
& &3 AA¥+= FacVlla AFAE st GAIE X8t FacVlla A2FA Alz=wH

2Rl E g dHEA, & 2 (1) 7 e dus|E vgrE 2t vl = SEAE ASSt

(2) 2471 (D9 g EFEZHE HHElo|=A STFA7E FRHATE FacVllE X888t d2AE s o
A =

(3) ®eldl AZ2A 9 vFelol=A FEgA e tE & wdd WF2EY Fo 998 FHAagez AZAse] 1
Helolu A F=3A|o] 2 wrto] 74zt WAF2EY Fe 99 2 FacVlle® A FacVll AFAS Azt
A

(1) 713NN AZE FacVll AAE FAskeke] FacVlla L Wd2T2EA Fe Folo] nigietol = F34)
£ %ol AAHE FacVlla AT s BAS T FacVlla AFA A2

A skA 2 b o] FacVlla AA Ax b Holl A FacVll AFA= ol wakdgd H2x7 e-Ae g4
3 (autoactivation) & &3k FacVila AFA=ZE & stHry.

g2 A 2 dye] FacVlla A AlxzWwe] FacVlli= FacVIlel N-woo] Hfele|=A  F3hA9h
5

o vk skA 2 @y o] FacVila ASA] A ZHHE] FacVIlE FacVIle] el N-Zho] njflElo] =4

Aok At

oL
oiN
]I‘?(':

A5 A B g o] FacVlla A AlZz=WH e FacVllE HAE FacVIl, FacVIl o}a2YA~E(agonist), AT

h=]

E#(precursors), FEA(derivatives), ©@#H(fragment) F+= Wo|A(variants)o]lil, 7} vlFA A= HA
& FacVIIo|t}.

HlEA e A B o] FacVila AdA] Az FacVlilax A3 FacVila, FacVila oFaly~E(agonist),
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A+EZ (precursors), =A(derivatives), W (fragment) = WolA(variants)e]al, 7} ulEh2 A=
HAd FacVilao]t}.

kA st A 2 @ o] FacVila ZfA AzwHe] vigetel =g FEA = =} =, FYz=dd 2

Z, ddd FEFH Z2g9d FFY TTFA, ZESA oEs FEE, EEvd &F, b=
d2Ed, ZZHd o8 oHZ, PLA(ZZZEALY, polylactic acid) 2 PLGA(EE ZH =}, polylactic—
glycolic acid)¢} 22 A& 122, A F3A, 7187, slo}FEF 2 o9 2oz FAHH Fo=

By A9 5 glom, g nagse Egdg e,

11‘
itk
Ak
o

i
(L
i

]

£

(<3

sRHEA ¥ el FacVlla 284 Azl vetel=y FEAE wad dujs= fwA weE v
Ax gom, Us s A wee FU S WolE e el =y FgAelt

o

yge] &z}

w 9] FacVlla A4l FacViladl Al W &A4do] w4 x| A5, d5 w717k @438 571
g9 i 7S dardhs A5 HkesEs uY 4 9= FacVlla A5 A el #F8&38HA &
2 5 Ao

= 18 FacVila9l W2 E® Fe-PEG-FacVila®] SD #EolM e Azt dF = W32 vehd 1)

= 2% Novoseven, FacVlla, WS Z 259 Fc-PEG-FacVIla9 in vitro &3 HWAY ZAzlo]t},
= 32 Novoseven, FacVlla, WS Z 253 Fc-PEG-FacVIla9 in vivo &3 B|uAE ZA3}o|t},
gue AN e FAHL B

s, a7l Adlele] olstel X Wy wrh A AETh @, 8] Adeds ¥ 9P s e
QA w B w9l o EE BHHE R okt

)
FU

E

]
=

>i

AA ) 1. 3G FEEH Fe-PEG-FacVlla 2%A A=x

5K PropionALD(3) PEG (Z 2345 =7]2 37] 71X 9+ PEG, NOF, 4E)E HYgZF=ZEY FcY
N-Zte] # A3 7]7] flet] "Hd=2EH Fe 9 PEG4 EHlE 1 2, HAZ2EY Fe ¥52 6 mg/ml&E st
o] 4ColA 4.5 hrs ¥H&3F Tk, o] w ¥-3-& pH 6.0 ¢ 100mM & QAE AF N oA o]FojH o,
3]

Tl 20mM SCB (NaCNBH3) = 7}3be] WF-2-A]F L}, E’l—o‘oﬁ SOURCE Q (LRC25 85ml, Pall Corporation)Z

Ba-dds W2 EY Fcg 4AS 7% FVINY W2 EY Fe-5K PEG W& 1 @ 10, %A
%’—E 20mg/ml 2 3] 4Tl 18417+ uk-g-akdTt. H&%%“’ 100mM 14HZE pH6.0o]™ SR AT 20mM
SCBE 7 7tetqivh. AEH W F A AA AdES AH AART. A4 AFY w-gol FosA g
] ﬁo—ﬂl%i%a Fc-5K PEGE A ASH7] ¢8+ed SOURCE Q (LRC25 85ml, Pall Corporation)Z o]&3}3t}.
20mM Tris(pH7.5)ol4 1M NaCl-& AMg3le]l o FulE 1 oy oz Aggo] ofst WdZF2ZEY Fe-5K7F =
A &5 FFor HAZZEY Fe-3 arm PEG-FVIIo] §&¥ ). o]F FVII % FVII oA E¢E25EH W
A2 59 Fc-3 arm PEG-FVIIE #2357l 93] SOURCE 1SO (GE Healthcare) columnoZ o]z} AAE &}Stt.
FVII, W22 E" Fc-3 arm PEG-FVII, FVII U&A] E4Eo] Atz &5

HASZEY Fc-3 arm PEG-FVIIY 435 sl AAE AY=FZE- Fe-3 arm PEG-FVIIE SOURCE Q

of AAFANZ F 1.75 mMe] ZAgoleo] FHE o) FAS 647 B FeFEAh. 3o BolLoR §3A]
A AGFZE Fe-3 arm PEG-FVITaZ AUt}
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A= Source Q (LRC25 85ml, Pall Corporation)
<4 4 nl/E

TH) 2 A0 —>7% 13 B, 7%—40% 80% B (A: 20mM Tris pH7.5, B: A + IM NaCl )

Z1® © SOURCE ISO (23ml, 16/10 HR column, GE Healthcare)

< 0 2 ml/E

Tl 0 B 100 —40% 604 A (A: 20mM Tris pH7.5, B: A + 1.6M (NHy)»S0.)

A9 : Source Q (15ml, 16/10 HR column, GE Healthcare)

AL

<4 0 Iml/

o]%AF: 20mM Tris pH7.5 + 1.75mM CaCl, + 1.25mM NaCl

A Ao 2. 20k PEG-FacVIla(N) Z2&A A=

20k mPEG F-E L3 = (Nektar, 7]=5)E FVIIS] N wetel] #HZdsir]7]7] $lste] FVIISF 20k PEGS] &
HIZ 1 : 5, FVII9 %2 Smg/ml 2 aFo] 4ColA 1042 w-$stith. o] wf wh$-& pH 5.0¢1 100mM &
ol EA YEEF 59 ol o]Fojx o, A1 20mM SCB (NaCNBH3) 7} H7F= ik, Ri=-w43} FVIIE
RESOURCE Q (Iml, prepacked, GE Healthcare)E &3] AAEAE. 20mM Tris (pH7.5)°4 1M NaCl& A}-&35}¢d
o FulE Fu HE-# 43} FVID, ®xe-#Z43} FVIL, FVII o2 839tk o]F FVII % FVII oA BaE
ZRE Ex-H43} FVIIE #8357 9938 Superdex 200 (Hiroad 16/60, GE Healthcare) ZAH o2 o]z} HA|

I

sl AAlE Ria-dds) FVile] &35 938 sld E4-& SOURCE Qoll ZAjAIzl & 1.75mMe] Zrgol2o
SHE o] B5AS 1A B SH T, 35mie] Lol §EAA Rwe-d 43} FVllaE Aot

A= : RESOURCE Q (Iml, prepacked, GE Healthcare)
2 0 0.5 ml/&

T-8] A 0 —50% 50% B (A: 20mM Tris pH7.5, B: A + 1M NaCl )

= : Superdex_200 (Hiroad 16/60 HR column, GE Healthcare)

A= : RESOURCE Q (Iml, prepacked, GE Healthcare)
4 1 0.5ml/ &

o]k 20mM Tris pH7.5 + 1.75mM CaCl, + 1.25mM NaCl

AAld 3. 20k PEG-FacVIIa(Lys) Z3A A=

_13_



[0102]

[0103]

[0104]
[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

ZIHSd 10-2012-0002129

20k mPEG SPA (Nektar, w=H)Z FVIIQ] 2to]Al(lysine)ol #A3}A1717] $&ke] FVII9} 20k PEGS] EH]
£ 1:5, FVII9 F%Z 3mg/mlZ 3}e] AFollA] 3417 vEE-31dtt. o] w] ¥k-g-2 pH 8.0 100mM & =2] <Al
UEF = Yoa o]Fojxrl. Ex-u4d3} FVIIE= RESOURCE Q (Iml, prepacked, GE Healthcare)Z E3i
AAEA. 20mM Tris (pH7.5)ellA IM NaCl& AF&3te] ¢ FulE 54 HE-#Z2d 38 FVII, Ex=-#Z3} FVII,
FVII o2 &&¥vh. oF FVII 2 FVII YA EEE2RE 2e-dd3 VIE 2387 98
Superdex_200 (Hiroad 16/60, GE Healthcare) AH o= o]z AAE st AAE REx=-#ds} FVIle 24
312 98 el =S SOURCE Qoll ZAgAIZl 3 1.75mMe] Zrgol2o] F8 o] FAS 1A B S5},
35mMe] Zgpol2o 2 &EAA - d3} FVIlaSs LAt

ol

ook

A= © SOURCE Q (23ml, HR Column, GE Healthcare)
e L2 ml/—Er

T-8f A 0 —50% 50% B (A: 20mM Tris pH7.5, B: A + 1M NaCl )

= ¢ Superdex_200 (Hiroad 16/60 HR column, GE Healthcare)

A2 : RESOURCE Q (Iml, prepacked, GE Healthcare)
4 1 0.5ml/ &

o]%AF: 20mM Tris pH7.5 + 1.75mM CaCl, + 1.25mM NaCl

A A4 . FVilast WY S 2 EHAFC-PEG-FVIIaY F wizdr] A

A4+ SD F=ol 100 meg/kgel FVIlae} W FZE-Fc-PEG-FVIIaEs A Fol3t & ELISA Wy o] &
lo] @FFLE 7ot ¥ AF Bde] FEEHS A5E Hwsglo).
FVllaE F43F g=x= k& Fo F (.25, 0.5, 1, 2, 5, 10, 24, 48~ 7+
FVilaZ Foi3F =& Fo 3 0. 25, 0.5, 1, 2, 5, 10, 24, 48, 72, 96, 12043t g
0.5mLe] HNS APsFr}. sodium citrateE Fals FHO HAANFE FHol SuE W3R, dA=E
X 34 wpo| A RYARE oA 53 YRS 84S BT, 84 U 9 F2 FViladl oig &
A& o]-g3le] ELISAHS (IMUBIND, Factor VIIa ELISA Kit, american diagnostica inc. )22 =43}

|

ol

FVila9} W22 E9Fc-PEG-FVIlagl F s Texet 258 74 A5 a2 13 1 39 o
ERATE. FollA Tmaxte Hil e =Eshs AIZFS, T1/2&8 &9 dFWH7]E ) MRT(mean residence

time)s= oF= wARS] B A A AFAES om g

62

9 [E1]oA & & odRo], WAFZEZFc-PEG-FVIIad w7 E ¢F 60 A|7to 2 53 &

¥ 1
FVIla HAZ 2 EHUFc-PEG-FVIIa
Tmax (hr) 0.25 0.25
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T1/2(hr) 0.284 60.4

MRT (hr) 0.63 32.71

SD Ao A FVilast WA FZEAFc-PEG-FVIIas] ¢Fe5#3t g Az}

A5 | FVila®t BYZ=EAFC-PEG-FVIIaY in vitro 84 =4

AAE FVilagt AAo 19A AZ3 WA ZFZEHFc-PEG-FVIIaY] in vitro 4SS =A317] 3t A
€ kit (Chromogenix, COASET)ZE ©]|83}e] chromogenic assaysS 233t A& thxFo=z A8 4
Novoseven< Novo nordisk AlollA] FufFQl fHx Az2F FVilaz, 919 3x19 83 54 Ad 288

HeToR shal 3l oekEelt.

g4 = AFe f-H@ekd "2.7.10. ASSAY OF HUMAN COAGULATION FACTOR VII'"o|A] 7] ¥ &< uf
AstAct. 5% H 314 # Novoseven, FVIla®l WY FZE-Fc-PEG-FVIIaZl FX& FXa® &A13} A7)

Bowg
3, GA3F F FXaol 9&f] 712dE AFE © S-27657F 7R w o] peptide®t chromrphoric group?l pNAZE &
ek, 3] ® pNAE =7 A5 wu =R ELISA readerE ©]83te] 405 molA FFEE A3t 54 @
THE e AP " ok sk k& o83kl dose response curve®t EC50%k-S SISkt AIE A, WY
S 2 E#Fc-PEG-FacVIla® EC50%kS 50.72 ng/mLE Novosevenoll H]a&] 278) & EC50%4kS 7HAth [=2].
# 2
Lot. No. EC50

(as FVIIa)
Novoseven PU60399 1.87 ng/mL
FVIla B13160-PJE271 1.77 ng/mL
HZ 25 HUFc-PEG-FacVlla B13160-LJE131 50.72 ng/mL

A8 ) Z3E Novoseven, FVlla, WS 2 EHFc-PEG-FVIIa ¢ EC50¥} specific activity $3

AN 6 . FVllas} HYZ 2 EAFc-PEG-FVIIa®l in vivo 58 =3

FVIla®t W22 E/Fc-PEG-FVIIa®] in vivio 84& FA37] 9l8te] warfarin A Fog SD A=d
Al AE EE Fod mE in vivo FVII(a) €45 Z43Qltt. A8 tz2F2= A8 ® Novoseven Novo
nordisk AbollA FuFQl FHAF A3} FVllaz, 99 2o 287 A A AE&S HgFo=R ola
A= o ol

Factor II, IX, X, VIIZ} zZ& mledl K-9FA 1 A5 ZAn-712824352 A dsts E29
Warfaring 24A17F Aol AFo] g SD FW=o] Novoseven®} FVIla, W= ZEWYFc-PEG-FVIla 250 pgs A
Fol g & 04, 4, 24, 48 ATF T AAME o] &3 1 nle] FAE FAN YEFS Ffsle FHE o
g3 AY shola, d4ReEs B A BHskalth. BE ' A FVIL (%) &4 ACLI000 (Werfen
group)= ©]-&3te] FA4s3At.

Ag A3, FVila9 in vivo AL NovosevenI} FAFE AL 7pxlow, wWoZZEYFc-PRG-
FVITa®] &4 Fo F 2583 4A43bolA Novosevenell Ml she A& HIANE Fof & 24413 Fo=

Novoseven ™iH] 6.5¥] %2 S AT #3, =3].
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# 3
[0131] Group FVIT(%)
25 min 4 hr 24 hr 48 hr
Non—-treat Vehicle 218.8+39.1 183.6£9.4 240.8+40.1 239.4+24.6
Wafarin Vehicle 3.5 £1.5 2.6x£0.7 3.0x0.8 16.9%+11.5
Pre-treatment
10 mg/kg Novoseven 762.6+138.1  |298.24169.1  |3.240.8 98.7+26.0
FVIIa 838.8+147.9 303.8+59.2 4.7£3.6 39.5+44.2
HAFZEUFc-P|295.8+51.3 217.6+34.1 20.8%£5.3 27.9£24.0
EG-FacVIIa
[0132] A& thZ3F Novoseven, FVIla, WY ZFEEUFc-PEG-FVIIag] Al7to] W} & In vivo A A3}
=32
=97

—a— W8 = 2 =2 Fe-PEG-FacVlla 100ugkg (as APl)

Concentration {ng/mL as API)

100
il o
1[] T T T T T T T 1
0 20 40 60 al 100 120 140
Time(hr)
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EH2

T

1.8 ”
E 16
c
w 14
o
= 12
;E‘ 1.0 4
-
5 08+
; 0.6 4
L g4 —— Novoseven
-4 — HM-FVlla
O 02 - — WY = 2549

- Fc-PEG-FacVlia

0.001 0.07 0.1 1 10 100 1000 10000
Concentration (ng/mL as FVlla)
EH3
Fvlla 24
@ Control @NovoSeven OFVila oM™ 2 282 Fe.PEG-FacVlla
1000
163 22g | :
296 296 34 4
2 100
St
i 20.8
=
L0 I
35 3
'I . 1 |
0.5 4 24
BZE 5 AlZH (W)
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