
 
 

 



 

 
 

2 2 6  

 

 

 

 

 

 

 

1300 

 

 

7 22  

1 1300

 

1  

2,050

260,000  

Vonicog Alfa is a human recombinant von Willebrand factor produced in Chinese hamster ovary 

cells. Vonicog Alfa is multimers of a glycoprotein (molecular weight: ca. 260,000) composed 

of 2,050 amino acid residues. 

 

SLSCRPPMVK LVCPADNLRA EGLECTKTCQ NYDLECMSMG CVSGCLCPPG 

MVRHENRCVA LERCPCFHQG KEYAPGETVK IGCNTCVCRD RKWNCTDHVC 

DATCSTIGMA HYLTFDGLKY LFPGECQYVL VQDYCGSNPG TFRILVGNKG 

CSHPSVKCKK RVTILVEGGE IELFDGEVNV KRPMKDETHF EVVESGRYII 

LLLGKALSVV WDRHLSISVV LKQTYQEKVC GLCGNFDGIQ NNDLTSSNLQ 

VEEDPVDFGN SWKVSSQCAD TRKVPLDSSP ATCHNNIMKQ TMVDSSCRIL 

TSDVFQDCNK LVDPEPYLDV CIYDTCSCES IGDCACFCDT IAAYAHVCAQ 

HGKVVTWRTA TLCPQSCEER NLRENGYECE WRYNSCAPAC QVTCQHPEPL 

ACPVQCVEGC HAHCPPGKIL DELLQTCVDP EDCPVCEVAG RRFASGKKVT 

LNPSDPEHCQ ICHCDVVNLT CEACQEPGGL VVPPTDAPVS PTTLYVEDIS 

EPPLHDFYCS RLLDLVFLLD GSSRLSEAEF EVLKAFVVDM MERLRISQKW 

VRVAVVEYHD GSHAYIGLKD RKRPSELRRI ASQVKYAGSQ VASTSEVLKY 

TLFQIFSKID RPEASRIALL LMASQEPQRM SRNFVRYVQG LKKKKVIVIP 

VGIGPHANLK QIRLIEKQAP ENKAFVLSSV DELEQQRDEI VSYLCDLAPE 
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APPPTLPPHM AQVTVGPGLL GVSTLGPKRN SMVLDVAFVL EGSDKIGEAD 

FNRSKEFMEE VIQRMDVGQD SIHVTVLQYS YMVTVEYPFS EAQSKGDILQ 

RVREIRYQGG NRTNTGLALR YLSDHSFLVS QGDREQAPNL VYMVTGNPAS 

DEIKRLPGDI QVVPIGVGPN ANVQELERIG WPNAPILIQD FETLPREAPD 

LVLQRCCSGE GLQIPTLSPA PDCSQPLDVI LLLDGSSSFP ASYFDEMKSF 

AKAFISKANI GPRLTQVSVL QYGSITTIDV PWNVVPEKAH LLSLVDVMQR 

EGGPSQIGDA LGFAVRYLTS EMHGARPGAS KAVVILVTDV SVDSVDAAAD 

AARSNRVTVF PIGIGDRYDA AQLRILAGPA GDSNVVKLQR IEDLPTMVTL 

GNSFLHKLCS GFVRICMDED GNEKRPGDVW TLPDQCHTVT CQPDGQTLLK 

SHRVNCDRGL RPSCPNSQSP VKVEETCGCR WTCPCVCTGS STRHIVTFDG 

QNFKLTGSCS YVLFQNKEQD LEVILHNGAC SPGARQGCMK SIEVKHSALS 

VELHSDMEVT VNGRLVSVPY VGGNMEVNVY GAIMHEVRFN HLGHIFTFTP 

QNNEFQLQLS PKTFASKTYG LCGICDENGA NDFMLRDGTV TTDWKTLVQE 

WTVQRPGQTC QPILEEQCLV PDSSHCQVLL LPLFAECHKV LAPATFYAIC 

QQDSCHQEQV CEVIASYAHL CRTNGVCVDW RTPDFCAMSC PPSLVYNHCE 

HGCPRHCDGN VSSCGDHPSE GCFCPPDKVM LEGSCVPEEA CTQCIGEDGV 

QHQFLEAWVP DHQPCQICTC LSGRKVNCTT QPCPTAKAPT CGLCEVARLR 

QNADQCCPEY ECVCDPVSCD LPPVPHCERG LQPTLTNPGE CRPNFTCACR 

KEECKRVSPP SCPPHRLPTL RKTQCCDEYE CACNCVNSTV SCPLGYLAST 

ATNDCGCTTT TCLPDKVCVH RSTIYPVGQF WEEGCDVCTC TDMEDAVMGL 

RVAQCSQKPC EDSCRSGFTY VLHEGECCGR CLPSACEVVT GSPRGDSQSS 

WKSVGSQWAS PENPCLINEC VRVKEEVFIQ QRNVSCPQLE VPVCPSGFQL 

SCKTSACCPS CRCERMEACM LNGTVIGPGK TVMIDVCTTC RCMVQVGVIS 

GFKLECRKTT CNPCPLGYKE ENNTGECCGR CLPTACTIQL RGGQIMTLKR 

DETLQDGCDT HFCKVNERGE YFWEKRVTGC PPFDEHKCLA EGGKIMKIPG 

TCCDTCEEPE CNDITARLQY VKVGSCKSEV EVDIHYCQGK CASKAMYSID 

INDVQDQCSC CSPTRTEPMQ VALHCTNGSV VYHEVLNAME CKCSPRKCSK 

 

N94 N384 N752 N811 N1460 N1527 N1594 N1637 N1783 N1822 N1872 N2027

 

T485 S490 T492 T493 S500 S692 T705 T714 S723 T724 S908 T916 S918 S924 S936

S937 S938 S942 T1529 T1530 T1535  

 

 

N  
N94 N1637 

 Fuc(α1-6) 
(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-6)   

NeuAc Man(β1-4)GlcNAc(β1-4)GlcNAc 
(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-3) 
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N384 N752 N1527 
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-6) 

Man(β1-4)GlcNAc(β1-4)GlcNAc 
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-3) 
 
N811 
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-6)  Fuc(α1-6) 

Man(α1-6)  
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2) Man(β1-4)GlcNAc(β1-4)GlcNAc 

NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-3) 
 
N1460 N1594 N1783 N1822 N2027 Fuc(α1-6) 
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-6)  

Man(β1-4)GlcNAc(β1-4)GlcNAc 
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-3) 
 
N1872 
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-6)  Fuc(α1-6) 

Man(α1-6)   
NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2) Man(β1-4)GlcNAc(β1-4)GlcNAc 

NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-3) 
 Fuc(α1-6) 

NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-6)  
Man(β1-4)GlcNAc(β1-4)GlcNAc 

NeuAc(α2-3)Gal(β1-4)GlcNAc(β1-2)Man(α1-3)  
 

O  
T485 S490 T492 T493 S692 T705 T714 S723 T724 
Gal(β1-3)GalNAc 
 
S500 T1529 T1530 T1535 

 NeuAc(α2-6) 
  

NeuAc(α2-3)Gal(β1-3)GalNAc  
 
S908 T916 S918 S924 S936 S937 S938 S942 
NeuAc(α2-3)Gal(β1-3)GalNAc  
 

C9713H15373N2739O3029S210 

260,000 

 

24 268 24 3 19

0319 1  

 

 

von Willebrand
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von Willebrand  

 

 

10 mL 4 mL/  

18 1 kg 40 80

 

 

 

1.  
2. 

 
 

 



 

 

1  
 

12 25  

 

 

 

 

1300 

 

 

7 22  

1 1300

 

 

 

 

 

 

10 mL 4 mL/

 

 

18 1 kg 40 80

1 kg 40 60 8 24  

 

VIII FVIII C 30 IU/dL

60 IU/dL 12 24 40

60 IU/kg FVIII C 3

FVIII C 1

VWF RCo FVIII C

FVIII C

VIII rFVIII VWF RCo FVIII C FVIII C

rFVIII FVIII C FVIII C

IR 2.0 IU/dL / IU/kg  

VWF RCo FVIII C

PK
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VWF RCo FVIII C

VWF RCo 50 60 IU/dL FVIII C 40 50 IU/dL

VWF RCo 100 IU/dL FVIII C 80 100 IU/dL FVIII C

rFVIII IR rFVIII

1. ............................................................ 3 
2. ........................................................................................ 3 
3. .................................................................... 9 
4. ..........................................................12 
5. ..............................................................................14 
6. ..16

7. ..................................19 
8. ..............................32 
9. 1 ....................................................................................................33 
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1.

VWF

VIII FVIII

VWF 260 kDa

500 20,000 kDa

VWD VWF

VWF VWF RCo VWF

VWF Ag 1 3

10 0.56 . 1999; 13: 410-20

30 1325 589 736 VWD

FVIII

DDAVP VWF

FVIII VWF VWD

FVIII VWF VWF/FVIII pdVWF/FVIII

DDAVP 4 pdVWF/FVIII F

-HT

VWF VWD

20 VWD

15 071001

2019 12 34

24 268

24 3 19 0319 1

2.

2.1

2.1.1

cDNA VWF

cDNA FVIII

CHO VWF FVIII

MCB WCB

MCB WCB CAL ICH Q5A R1 Q5B Q5D

MCB WCB WCB MCB

MCB WCB rFVIII
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2.1.2

1 4

1 4

2.1.3

CHO

FVIII

CHO rFurin

MCB WCB CAL 2.1.1

in vitro

MMV

in vitro MMV

1

2.R.1

1
log10

X-MuLV BVDV PRV REO-3 MMV
a a

a a

a

11.9 5.4 4.9 1.7 NA
ND
NA 1.0
a

2.1.4

2 A

B C D E A I B C III

C D
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QbD 2.3

2

A B

B C

C D

D E

2.1.5

2.1.5.1
3

3

N- O-

FFF

FVIII
ELISA VWF CB

VWF RCo VWF CB

2.1.5.2

2.1.5.3

HCP DNA rFVIII

DNA HCP rFVIII

*不純物A、 　　*不純物B

*不純物C

　　*不純物D

*不純物C

    *不純物D

＊新薬承認情報提供時に置き換え
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2.1.6

pH

HCP rFVIII

N-

2.1.7

4

4
a

5 60 36
PETG5 15

1 5 3

1 15 2 125 lux h
520 W h/m2

a

PETG 60 36

2.2

2.2.1

1 1300 IU

D- 80

10mL 10 mL

2.2.2

＊不純物A 、＊不純物B 、*不純物C

＊新薬承認情報提供時に置き換え
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2.2.3

A

B C

A B

B C

I A III B

QbD 2.3

2.2.4

SDS-

PAGE pH

1 2

2.2.5

5

5
a

3 30 2 65 5%RH 36
3 40 2 75 5%RH 6

b 3 25 2 24

1 15 2
125 lux h

520 W h/m2

a
b 30 2 24

25 2℃
24

36

2.3 QbD

QbD

CQA

CQA NANA NGNA FVIII

N- O-

＊不純物A、

＊新薬承認情報提供時に置き換え



8 
 

HCP DNA rFVIII

rVWF

CQA

80 rVWF

2.R

2.R.1

2.1.3 1 REO-3 MMV

VWF 7500 kDa

FVIII rFurin MCB WCB

CAL ICH Q5A R1 Q5B Q5D

FVIII rFurin

6 7

FVIII rFurin

in vitro MMV

in vitro MMV 2.1.3

6 FVIII
log10

X-MuLV BVDV REO-3 MMV
a a

a

12.7 5.0 13.8 7.0
a

　＊不純物B ＊不純物C

＊新薬承認情報提供時に置き換え



9 
 

7 rFurin
log10

X-MuLV REO-3 MMV
a

10.6 7.6 5.9
a

3.

VWF in vivo

VWF

CTD 4.2.1.1-5

RD_VB_110703

3.1

3.1.1 in vitro
3.1.1.1 VWF CTD 4.2.1.1-1

KRAGH2014

ADAMTS13 VWF VWF

KRAGH2014 rVWF rVWF

rVWF

rADAMTS13 VWF rADAMTS13

VWF

3.1.2 in vivo
3.1.2.1 VWF CTD 4.2.1.1-2 BA0107

VWF FeCl3 15 10

rFVIII

5

rFVIII

rFVIII rFVIII

8

rFVIII
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8 VWF  

 
  

VWF 
IU a /kg  

FVIII 
IU b /kg  15  10  

c  0  30 10.08, 30   

 
200  30 5.08, 30   
400  30 6.00, 30   

d  0 0 30 30, 30  30 30, 30  

rFVIII 
200 154 7.63 3.20, 30   
400 308 5.13 2.20, 12.00  2.50 1.73, 5.25  

 e  400 374 30 30, 30   
a VWF RCo 
b FVIII C 
c  
d rFVIII  
e Haemate P pdVWF/FVIII 

 

 

3.1.2.2 VWF rADAMTS13 CTD 4.2.1.1-3 BA1207

 

VWF FeCl3 rFVIII

rFVIII rADAMTS13 VWF

3 5

rVWF rVWF-2 pdVWF/FVIII

rVWF-2 pdVWF

rFVIII rADAMTS13

rADAMTS13

pdVWF 9 10  
 

9 VWF  

 
 

 VWF IU a /kg  FVIII IU b /kg  rADAMTS13 U/kg  
rFVIII 400 308 0 5.11 2.20, 12.00  
rFVIII 

rADAMTS13 
400 308 3 3.05 2.10,  7.08  
400 308 2500 30 3.25, 30  

rVWF-2 rFVIII 400 308 0 8.33 4.83, 30  
c  400 374 0 30 30, 30  

a VWF RCo 
b FVIII C 
c Haemate P pdVWF/FVIII 
 

10 VWF  

 
 

 VWF IU a /kg  FVIII IU b /kg  rADAMTS13 U/kg  
 0 0 0 40 40, 40  

rFVIII 400 308 0 9.83 4.50, 13.33  
rFVIII 

rADAMTS13 
400 308 2500 40 40, 40  

pdVWF rFVIII 400 308 0 40 40, 40  
rVWF-2 rFVIII 400 308 0 12.86 7.16, 40  

a VWF RCo 
b FVIII C 
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3.1.2.3 VWF CTD 4.2.1.1-4 BA0207  

VWF rFVIII 60

rFVIII

24 11 rFVIII

 
 

11 VWF  

 
  

95% mg  
 

/  VWF IU a /kg  FVIII IU b /kg  

 
400 0 896 685, 967  15/16 
600 0 924 881, 991  16/16 
800 0 939 892, 990  16/16 

rFVIII 
400 308 468 304, 619   2/16 
600 462 599 383, 777   7/16 
800 615 239  97, 542   1/16 

rFVIII  0 615 774 685, 847   9/16 
c  800 748 682 399, 910   7/15 

a VWF RCo 
b FVIII C 
c Haemate P pdVWF/FVIII 

 

3.2  

3.2.1  

12

5.2  

CTD 4.2.1.3-2 PV2010701

CTD 4.2.1.3-3

PV2040705 CTD 4.2.1.3-4 PV1900605

 
 

12  

   
 

 
IU a /kg  

  CTD 

 3 5
/  

 300  
  

4.2.3.2-4 

 
2 /   

240  
 

 

4.2.1.3-1 

3 5
/  

 300  
 

4.2.3.2-4 

 
2 /  

1

 
240  

 

 

4.2.1.3-1 

3 5
/  

 300  
 

4.2.3.2-4 

a VWF RCo 
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3.3  

rFVIII VWF BA0107 3.1.2.1

BA0207 3.1.2.3 VWF FVIII

FVIII VWF rFVIII

 

 

3.R  

VWF

 

 

4.  
VWF

VWF Ag ELISA VWF RCo

FVIII FVIII C 124I

microPET VWF

VWF RCo FVIII FVIII C

 

 

4.1  

4.1.1  

4.1.1.1 VWF CTD 4.2.2.2-1  

VWF 5 / / 120 IU/kg 120 IU/kg rFVIII

92 IU/kg pdVWF/FVIII Haemate 

P VWF 120 IU/kg FVIII 112 IU/kg VWF Ag

5 20 8 rFVIII

pdVWF/FVIII VWF AUC/dose 95% 0.024 0.021, 0.027

0.027 0.024, 0.030 0.012 0.011, 0.013 U h/mL / IU/kg pdVWF/FVIII

rFVIII VWF AUC/dose  

 

4.1.1.2 CTD 4.2.2.2-2  

12 / / 120 IU/kg 120 IU/kg rFVIII 92 IU/kg

pdVWF/FVIII Haemate P VWF

120 IU/kg FVIII 112 IU/kg VWF Ag

5 20 7 13

pdVWF/FVIII rFVIII VWF AUC/dose
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13 VWF Ag  
PK     rFVIII  pdVWF/FVIII 

Cmax/dose 
U/mL / IU/kg  

12 
0.020 

0.018, 0.021  12 
0.018 

0.017, 0.019  12 
0.014 

0.013, 0.015  
AUC0-last/dose 

U min/mL / IU/kg  8 a  
2.54 

2.29, 2.82  8 a  
2.41 

2.22, 2.61  7 a  
1.40 

1.22, 1.61  

MRT h  8 a  
1.62 

1.09, 2.42  8 a  
1.78 

1.16, 2.73  7 a  
1.20 

0.68, 2.10  

T1/2 h  7 b  
2.01 

1.53, 2.63  8 a  
3.14 

1.72, 5.76  6 b  
3.64 

1.27, 10.44  

CL mL/h/kg  8 a  
22.9 

20.4, 25.7  8 a  
24.1 

21.8, 26.6  7 a  
41.4 

35.9, 47.7  

Vss mL/kg  8 a  
37.1 

26.2, 52.6  8 a  
42.8 

30.1, 60.9  7 a  
49.6 

29.2, 84.2  
95%  

a 3  
b 3 3 VWF Ag

1  
 
4.1.1.3 CTD 4.2.2.2-3  

2 100 IU/kg 5

100 IU/kg rFVIII 77 IU/kg VWF Ag

5 24 12 14

rFVIII PK

40 mL/kg

VWF Ag  
 

14 VWF Ag  

PK a  
 rFVIII 

1 2 1 2 
Cmax U/mL  2.38 2.94 2.41 1.91 

IVR %  85.8 105.9 86.8 68.8 
IR U/mL / IU/kg  0.0214 0.0265 0.0217 0.0172 

AUC0-inf U h/mL  10.73 16.88 6.52 13.64 
MRT h  3.12 3.84 1.74 5.53 

CL mL/h/kg  10.34 6.58 17.03 8.14 
Vss mL/kg  32.29 25.24 29.71 44.98 

T1/2 h  2.48 4.52 1.68 4.96 
a VWF rVWF  

 

4.2 CTD 4.2.2.3-1  

VWF 124I 1.6 mg/kg 1.5

5 6

rVWF
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4.3  

ICH S6 R1  

 

4.4  

ICH S6 R1

 

 

4.R  

 

 

5.  

 

 

5.1  

15

ADAMTS13 2000 IU/kg ADAMTS13

 
 

15  

  
 IU a /kg   

IU a /kg  
CTD 

 
ADAMTS 
13  

 0 b 0 c 250 500
1000 2000 4000 

2000 4/10 4000 4/10
4/10  

500
 

1000  

2000  
4000  

4.2.3.1-1 

 
C57BL/6J   0 b 0 c 250 500

1000 2000 4000 
500  
2000  4000 4.2.3.1-2 

 
VWF   0 b 0 c 250 500

1000 2000 4000 
1000  
2000  4000 4.2.3.1-3 

 
SD/CD   0 b 0 c 700 1400  1400 4.2.3.1-5 

 
NZW   0 c 100 300 600

1200 
 1200 4.2.3.1-6 

 
  0 c 100 300 600

1200 
 1200 4.2.3.1-7 

a VWF RCo 
b 0.9%  
c rVWF D- 80  
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5.2  

16

 
 

16  

  
  

 
IU a /kg  

 
 

IU a /kg  
CTD 

 
HSD/SD   

14  
1 /1  

 
15  

0 b 0 c 1400 

1400
d  

 
 

1400 4.2.3.2-1 

  

14  
1 /1  

 
18  

0 c 50 100  100 4.2.3.2-3 

  

28  
1 /1  

 
14  

0 c 100 300
800 

300 APTT
 

800 e

 
 

 

300 4.2.3.2-4 

a VWF RCo 
b 0.9%  
c rVWF D- 80  
d  
e 2/5 1/5 16  

 

5.3  

in vitro CTD 4.2.3.3.1-1

CTD 4.2.3.3.1-2 in vivo CTD 4.2.3.3.2-

1  

 

5.4  

ADAMTS13

VWF

 

 

5.5  

 

 

5.6  

17  
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17
CTD

NZW
0 a 0 b 126.17 IU c /mL 0.5 mL

10 mL
4.2.3.6-1

a 0.9%
b rVWF D- 80
c VWF RCo

5.R

6.

6.1

VWF Ag VWF RCo

FVIII FVIII C VWF

VWF VWF RCo FVIII FVIII C

6.2

CTD 5.3.3.2-1 070701

CTD 5.3.5.2-1 071001 CTD 5.3.5.2-2 071101

6.2.1

6.2.1.1 CTD 5.3.3.2-1 070701 20 20

18 60 VWD 27 rFVIII 3

2 5 7.5 IU/kg 5.8 IU/kg rFVIII 3 5

20 IU/kg 15.4 IU/kg rFVIII 4 25

50 IU/kg rFVIII 50 IU/kg pdVWF/FVIII 2 2

VWF RCo VWF Ag FVIII C 15

96 14

2 4 rFVIII VWF RCo AUC0-inf

253.7 81.8 590.8 180.91 1541.5 554.3 IU h/dL 4

VWF RCo VWF Ag FVIII C 18

2 4 rFVIII VWF RCo AUC0-inf 7.5 IU/kg

50 IU/kg 4 rFVIII

pdVWF/FVIII VWF RCo VWF Ag FVIII C

pdVWF PK

                                                       
1 1
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18 4 VWF RCo VWF Ag FVIII C
a VWF RCo b VWF Ag b FVIII C

AUC0-inf

IU h/dL
rFVIII c 22 1541.5 554.3 19 2245.0 683.4 19 5375.6 2380.4

pdVWF/FVIII d 20 1179.8 499.8 17 2253.9 1011.9 17 3361.1 1350.1

T1/2 h
rFVIII 21 19.3 11.0 18 25.3 6.3 18 24.3 6.5

pdVWF/FVIII 20 14.6 6.4 17 18.2 3.3 17 19.1 5.1

MRT h
rFVIII 22 26.8 13.6 19 33.5 10.7 19 38.9 12.4

pdVWF/FVIII 20 18.7 5.5 17 22.4 5.2 17 32.7 7.5

CL mL/kg/h
rFVIII 22 3.8 2.8 19 2.8 3.0 19 1.6 2.7

pdVWF/FVIII 20 5.1 1.5 17 2.7 0.8 17 1.9 0.8

Vss mL/kg
rFVIII 22 79.9 25.2 19 72.3 22.0 19 37.1 11.6

pdVWF/FVIII 20 92.2 32.4 17 58.4 15.4 17 58.2 17.2

Cmax IU/dL
rFVIII 22 76.5 21.1 19 78.1 14.3 19 94.5 22.7

pdVWF/FVIII 20 87.7 31.7 17 125.2 31.0 17 70.6 15.9
IR e

IU/dL / U/kg
rFVIII 22 1.7 0.6 19 1.7 0.6 19 2.1 0.8

pdVWF/FVIII 20 1.6 0.6 17 2.3 0.7 17 1.3 0.3
a 25 3 22 PK-FAS

2 20 pdVWF/FVIII
PK-FAS 22 1 T1/2

1 21 rFVIII
b a 1 VWD 3
c 50 IU/kg rFVIII 38.5 IU/kg
d VWF 50 IU/kg FVIII 21 25 IU/kg
e IR Cmax /

6.2.1.2 CTD5.3.5.2-1 071001 20 20

18 60 VWD 31 3

rFVIII 50 IU/kg 38.5 IU/kg rFVIII

2 2

80 IU/kg 1 6 2

VWF RCo FVIII C VWF 2

15 96 12

VWF RCo 19 20 FVIII C 21

VWF % 0% 15 30%

12 30 96

50 IU/kg rFVIII

VWF RCo rFVIII

80 IU/kg 1 2

VWF RCo AUC0-inf/dose Tmax

                                                       
2 % 7500 kDa

35%
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FVIII C 24 rFVIII 12

FVIII  
 

19 50 IU/kg VWF RCo  
   

 rFVIII   rFVIII  
 14 a  16 1 1 

AUC0-inf/dose IU h/dL / IU/kg  42.1 8.3 41.7 14.8 46.3 55.9 
T1/2 h  22.6 5.3 22.5 9.6 21.1 31.6 

MRT h  31.9 7.5 32.2 14.5 33.3 47.7 
CL dL/h/kg  0.025 0.005 0.027 0.010 0.022 0.018 
Vss dL/kg  0.77 0.15 0.79 0.27 0.72 0.85 

Cmax IU/dL  93.6 21.0 95.9 27.6 98.0 92.0 
IR IU/dL / IU/kg b  1.9 0.4 1.9 0.5 1.9 1.8 

a rFVIII 1 PK 1  
b IR Cmax /  
 

20 80 IU/kg VWF RCo  
   

PK  1  2  1  2  
 15 13 a  1 1 

AUC0-inf/dose IU h/dL / IU/kg  36.8 9.0 38.2 9.1 45.8 41.4 
T1/2 h  19.1 4.3 21.0 5.7 18.5 18.6 

MRT h  26.1 6.0 29.3 9.8 23.8 24.7 
CL dL/h/kg  0.029 0.009 0.028 0.007 0.022 0.024 
Vss dL/kg  0.75 0.22 0.79 0.26 0.52 0.6 

Cmax IU/dL  155.7 31.6 150.2 34.5 178.0 160.0 
IR IU/dL / IU/kg b  2.0 0.4 1.9 0.4 2.2 2.0 

a 2 2  
b IR Cmax /  
 

21 50 IU/kg FVIII C 
  rFVIII  

 15 a  16 
  2.7  2.0   3.3  3.9 

 

15   8.6  4.6  94.2 24.5 
30  10.9  5.8  92.1 23.4 
60  15.8  7.3 b   94.7 24.4 

3  28.6 13.9 b   93.2 31.6 
6  48.6 23.5 c  100.3 28.1 
12  71.2 30.6 c   106.2 34.9 b  
24  88.6 35.1 c  105.1 39.2 
30  88.6 35.7 c   95.8 38.6 
48  72.3 33.9 b   74.4 26.0 
72  40.0 17.4 b   43.4 18.2 
96  20.1 10.3 b   25.5 18.2 

a rFVIII 1  
b 1  
c 2  
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6.2.1.3 CTD 5.3.5.2-2 071101 20 20

18 VWD 11 50 5 IU/kg

30 72 8 VWF RCo VWF Ag

FVIII C 22

22 50 IU/kg VWF RCo
11

AUC0-inf/dose IU h/dL / IU/kg 37.5 18.1
T1/2 h 17.8 7.3

MRT h 24.3 9.2
CL dL/h/kg 0.03 0.01
Vss dL/kg 0.68 0.20

Cmax IU/dL 96.3 22.0
IR IU/dL / IU/kg a 1.96 0.45

a IR Cmax /

6.R

pdVWF/FVIII

FVIII FVIII C

7.R.5

7.

CTD 5.3.3.2-1 070701

CTD 5.3.5.2-1 071001 CTD 5.3.5.2-2 071101

23
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23

IUa

070701
VWD

18 60

1 3
2 5
3 5
4A 22 b

4B 3
32

1 2 IU/kg rFVIII
2 7.5 IU/kg rFVIII
3 20 IU/kg rFVIII
4 4A 4B 50 IU/kg rFVIII

pdVWF/FVIII 50 IU/kg 2 2
8 1

071001
VWD

18 65

1 8 0
2 8 1
3 15 1
4 6 1
37 3

Part A
1 2 50 IU/kg rFVIII

2 2 18
1 1

6
3 80 IU/kg 6

2
4 6

1 3 4 6
80 IU/kg 7

24
Part B

Part A 1 3 4 Part B
6

071101
VWD

18
15

40 60 IU/kg
50 100 IU/dL

30 50 IU/dL 28
a VWF RCo
b 1 3 6

7.1

7.1.1 CTD 5.3.3.2-1 070701 20 20

18 60 VWD 31

6 18

070701 1 3 4A 4B 5

1 3 4A 3 VWD 4B 1 2A

VWD

1 3 1 2 IU/kg 2 7.5 IU/kg 3 20 IU/kg

rFVIII

4A 4B 50 IU/kg rFVIII 50 IU/kg pdVWF/FVIII

8

070701 32 pdVWF/FVIII 1 3

2 5 3 5 4A 22 6 1 3 4B 3

71.9% 23/32 88 61.3% 19/31

50 1 2 1 2

1 3 4 2
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1 4A 6 3

1 4B

1 pdVWF/FVIII 52.0% 13/25 38

4A 6 4 2

1 4B

1

4 8 2

1 pdVWF/FVIII 4 4 2

1 pdVWF/FVIII

1 1

7.2

7.2.1 CTD 5.3.5.2-1 071001 20 20

18 65 VWD 36 45

15 30

071001 Part A Part A

Part B 2 Part Part A

Part A Part B 1 3 4 6

1 50 IU/kg rFVIII 50 IU/kg

2 2

18 10 6

2 1 2 2

3 80 IU/kg 6

80 IU/kg 2 PK

4 6

40 60 IU/kg 30 45 IU/kg rFVIII

VWF RCo FVIII 30 IU/dL

20 60 IU/kg rFVIII 12 24 1

24
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24 071001  
VWD    

1  

VWF RCo
20%  

 40 50 IU/kg 1 2  

 

50 75 IU/kg 3 40
60 IU/kg 8 12 VWF RCo

50% 1 40 60 IU/kg
7  

2 3  

1  40 50 IU/kg 1 2  

1  

60 80 IU/kg 3 40
60 IU/kg 8 12 VWF RCo

50% 1 40 60 IU/kg
7  

 

FVIII 30 IU/dL

rFVIII  

1 37 1 8 0 2 8

1 3 15 1 4 6 1

22 1 6 0 3 12 1

4 4 1 FAS  

 

FAS 22 192 117 59

45 42 26 6 24

1 192

 

FAS 1 rFVIII

57.4 30.27 IU/kg 48.2 23.8, 184.9 IU/kg

296 74, 373  

FAS

25

2.5

25  

 
 

  

1   
VWF  

 
VWF  

2  1 2  
VWF  

1.5  
VWF  

3  3  
VWF  

1.5  
VWF  

4   
VWF  

 
VWF  
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26

25

90% 84.7%

65%

2

100% 2/2

26 FAS
%

% 90% a

18/18 100 84.7 100
20/20 100 86.1 100

a Clopper-Pearson

67.6% 25/37 125 2

27  
27 2

% %
4 10.8 12 2 5.4 3
3 8.1 16 2 5.4 3
3 8.1 5 2 5.4 2
3 8.1 4 2 5.4 2
3 8.1 4 2 5.4 2
2 5.4 4 2 5.4 2

5 8 T

1

7 9

1 1

2 3

33% 1/3 8 2

3

7.2.2 CTD 5.3.5.2-2 071101 20 20

18 VWD 15

rFVIII

10 14

28
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28 071101  
  

PK  
42  50 5 IU/kg  

 

12 24  
 40 60 IU/kg  

rFVIII FVIII *
30 IU/dL 60 IU/dL rFVIII  

 

1  

 
VWF RCo a kg IR b

VWF RCo 50 60 IU/dL
100 IU/dL  

rFVIII 
FVIII *

rFVIII FVIII C
40 50 IU/dL 80 100 IU/dL  

 
VWF RCo FVIII C

rFVIII 12 24  
    

72  
VWF RCo 30 IU/dL 30 IU/dL 50 IU/dL 

FVIII C 30 IU/dL 30 IU/dL 50 IU/dL 

72  
VWF RCo   30 IU/dL 

FVIII C   30 IU/dL 
 48  8 12  72  

a VWF RCo = VWF RCo   VWF RCo  
b IR = Cmax /  

 

1 15 FAS

1 FAS 15 4 1

10 121  

24 14

29 FAS

11 4 90%

100% 15/15 81.9 100  

 
29  

  

 rFVIII
 

 rFVIII
 

 
 

rFVIII
 

  

 

40.0% 6/15 12 2

1 2 2
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7.R  

7.R.1  

VWD

VWD 1 2 DDAVP

3 2 2A VWD

VWF

. 2008; 19: 

311-18 New Engl J Med. 2016; 375: 2067-80

071001 071101

 

 

7.R.2  

7.R.2.1  

 

071001 4 25

VWD

pdVWF/FVIII Thromb Haemost. 2002; 87: 224-30 Blood 

Coagul Fibrinolysis. 2017; 28: 152-62

pdVWF/FVIII Haemophilia. 2009; 15: 122-30 Haematol Rep. 2005; 1: 15-20

25

 

071001 4 2.5

65% 2.5 4

3

1 2.7

2 1

2.3 2.0 2

2.5 pdVWF/FVIII

Wilate 70% Wilate: Statistical review and evaluation, 

BLA/Supplement Number: 125251/0/31 65%  

071001

90% 100% 18/18 84.7 100 90%
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65% 95% 81.5 100

95% 65%  

126 100%

126/126 pdFVIII/FVIII 97% Thromb 

Haemost. 2002; 87: 224-30  

 

 

pdVWF/FVIII

1993; 27: 277-90 1993; 27: 579-600 VWD

071001  

4

071001

071001  

2.5

2.5

0  

pdVWF/FVIII

Wilate 70% 071001 65%

 

071001

071001

100% 126/126

130

100% 130/130  

071001

VWD

 

 

7.R.2.2  

071101 15 10 4 2

2 2 4 2 1
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1 4 29

11 4  

VWD VWF

 

 

7.R.2.3  

071001 3

2 FAS 7

7 30 7

2 100% 7/7 94.7%

182/192  
 

30 FAS  
      

39  
 

2A  

   1  
   2  
   1  

26  
 

3  

   2  
   1  

   1  
   2  

 

 

7.R.1

6.2

 

 

7.R.3  

 

070701 1 1 071001 7 9 071101 2 2

071001 1 2 071101

1  

070701 071001 071101

pdVWF/FVIII

2015 12 8 2019 6 30

3,670 128

2015 12 8 2019 6 7 22 50 2

5 6 3 3
3 2 2

 

                                                        
3 2 1 071101  
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7.R.3.1  

071101 1  

3 VWD 4

8

ADAMTS13 37% 50 160%

ADAMTS13

VWF pdVWF/FVIII

15 6.2.1.2

pdVWF/FVIII

2017 . 

2017

 

071101

VWD VWF

ADAMTS13

 

 

7.R.3.2  

 

071101 1 VWF

070701 071001 071101

071001 1 1  

2015 12 8 2019 6 7 5 6

3 3 2 2

1 1

pdVWF/FVIII  
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3 VWD 5 10% VWF

Blood. 2013; 122: 636-40

 

 

7.R.4  

 

VWD

7.R.2 7.R.3 VWD

pdVWF/FVIII

 

 

 

VWD pdVWF/FVIII 2

pdVWF/FVIII 1993; 27: 277-90

1993; 27: 579-600  

pdVWF/FVIII VWF

VWF

CHO FVIII rFurin

VWD

VWD

 

 

7.R.5  

7.R.5.1  

 

VWD VWF RCo VWF VWF Ag 1 3

071001 pdVWF 24

2 3 1 VWF RCo 1

J Thromb Haemost. 2006; 4: 2103-14 J Thromb Haemost. 2006; 4: 774-82

071001 4

1 43.3 25.2

63.0 IU/kg 2 46.5 29.7 53.5 IU/kg 1 2

57.7 50.2 80.0 IU/kg 2

39.2 27.5 60.5 IU/kg 1 3 7.R.2
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7.R.3 071001 1 VWD

31  
 

31 071001 FAS  

 
 

 
1  2  3  

 0 87.5% 14/16  97.4% 111/114  96.2% 125/130  
 0 12.5%  2/16   2.6%   3/114   3.8%   5/130  

130 %  
 

97.5% 119/122 96.7% 59/61

85.7% 6/7  

VWF

24

 

 

 

VWD VWF RCo 1 1

Haemophilia. 2008; 14: 171-232 VWD

VWF RCo FVIII C

VWD

2

 
 

7.R.5.2  

 

071101 pdVWF

VWF RCo FVIII C

28 PK

071101 PK

PK 11 50 5 IU/kg 24

FVIII C 90.6 20.2 IU/dL 100 51 112 IU/dL

FVIII C 60 IU/dL  

FVIII C

30 IU/dL 60 IU/dL

IR T1/2 12 24

55.0 36.1 59.9 IU/kg 1

35.8 8.0 82.7 IU/kg

14 189.8 36.1 533.3 IU/kg rFVIII
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22.8 14.5 42.3 IU/kg

14 39.1 17.4 60.7 IU/kg  

071101 100% 15/15 11 4

28

100% 4/4 70.0% 7/10 100%

1/1 30.0% 3/10  

071101

 

 

071101

 

 

7.R.5.3 FVIII  

VWF FVIII VWD FVIII 071001

071101 FVIII FVIII

 

rFVIII rFVIII

pdVWF/FVIII VWF

pdFVIII

FVIII rFVIII

FVIII C 40% rFVIII

 

FVIII rFVIII

pdFVIII FVIII

 

 

7.R.5.4  

4 mL/

4 mL/  

4 mL/  

 

7.R.5.5  

071001 2
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2 14

 

 

 

 

 

 

10 mL 4 mL/  

18 1 kg 40 80

 

 

 

VWD

071102 071301

 

 

7.R.6  

 

1 2 75

 

 

 

FVIII VWF

 

 

8.  
8.1  

2  
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8.2 GCP  

2  

 

9. 1  
VWD

VWF

VWD  
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2  
 

2 2 4  

 

 
1300 

 

 

7 22  

 

 

 

 

 

1.  

20 12 25 20 8  

 

1 7.R.2 7.R.3

7.R.4 7.R.5

von 

Willebrand  

 

 

1.1  

 

 pdVWF/FVIII VWF

D-

 

 FVIII

pdFVIII pdFVIII

pdFVIII VWF  

 FVIII

FVIII
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1.2  

1 7.R.6

FVIII

VWF RCo FVIII C

 

 

FVIII

FVIII  

32

33 34

 
 

32  
 

   
  
  

   

 
 

 
33  

  
  
  

  
 

 
34  

  
  
  
 1  
 75  

 
FVIII

VWF RCo FVIII
C  

 
2.  
2.1  

 

 

2.2 GCP  

CTD 5.3.5.2-1 CTD 5.3.5.2-2 GCP

GCP
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3.  

10

 

 

 

von Willebrand  

 

 

10 mL 4 mL/  

18 1 kg 40 80

 

 

 

1.  
2. 

 
 

 



i 
 

 
 

 
   

ADAMTS13 A disintegrin and metalloproteinase 
with a thrombospondin type 1 motif, 
number 13 

1 13

 
AUC0-inf Area under the plasma concentration-

time curve from 0 to infinity 
0
 

AUC0-last Area under the plasma concentration-
time curve from 0 to the last sample 

0
 

BVDV Bovine viral diarrhea virus  
CAL Cell at the limit of in vitro cell age 

used for production 
 

CD Caesarean derived  
cDNA Complementary DNA DNA 
CHO  Chinese hamster ovary cells  
CL Clearance  
Cmax Maximum plasma concentration  
CQA Critical quality attribute  
DDAVP 1-desamino-8-D-arginine vasopressin   
DNA Deoxyribonucleic acid  
ELISA Enzyme-linked immunosorbent assay  
FAS Full analysis set  
FFF Field flow fractionation  
FVIII Coagulation factor VIII VIII  
FVIII C Coagulation factor VIII activity VIII  
HCP Host cell protein  
HDPE High density polyethylene  
HSD Sprague Dawley  SD   
ICH International council for 

harmonisation of technical 
requirements for 
pharmaceuticals for human use 

 

IgG Immunoglobulin G G 
IR Incremental recovery  
IVR in vivo recovery  
IU International units  
MCB Master cell bank  
MMV Mouce minute virus  
MRT Mean residence time  
NANA N-acetylneuramininc acid N-  
NGNA N-glycolylneuramininc acid N-  
NZW New Zealand White  
pdFVIII Plasma-derived coagulation factor 

VIII 
VIII  

pdVWF Plasma-derived von Willebrand 
factor 

 

PETG Polyethylene terephthalate 
copolyester 

 



 
 

ii 

   
PRV Pseudorabies virus  
QbD Quality by design  
REO-3 Reovirus type 3 3  
rADAMTS13 recombinant ADAMTS13 ADAMTS13 
rFurin recombinant Furin  
rFVIII  VIII  
rVWF recombinant von Willebrand factor  
SD Sprague Dawley  
S/D Solvent/detergent /  
SDS-PAGE Sodium dodecyl sulfate 

polyacrylamide gel electrophoresis  
Tmax Time to reach the maximum plasma 

concentration 
 

T1/2 Half-life  
VWD von Willebrand disease  
VWF von Willebrand factor  
VWF Ag von Willebrand factor antigen  
VWF CB von Willebrand factor collagen 

binding 
 

VWF RCo von Willebrand factor: Ristocetin 
cofactor activity  

VWF
 

 

 
VSS Volume of distribution at steady state  
WCB Working cell bank  

 
 

250 3  
  

250 4  

 
  

   

F 
 VIII F

250 2  
VWF   

  
1300 

 


