
BS

3 11 10

BS 100 mg 400 mg

3

2 11 16

1 4 mL 16 mL

3 100 mg 400 mg

7

3 3

VEGF

IgG1

3

3 453 H γ1 2 214

L κ 2 149,000

Bevacizumab [Bevacizumab Biosimilar 3] (Bevacizumab Biosimilar 3) is a recombinant 

humanized monoclonal antibody composed of complementarity-determining regions derived 

from mouse anti-human vascular endothelial growth factor (VEGF) monoclonal antibody, 

human framework regions and human IgG1 constant regions. Bevacizumab Biosimilar 3 is 

produced in Chinese hamster ovary cells. Bevacizumab Biosimilar 3 is a glycoprotein 

(molecular weight: ca. 149,000) composed of 2 H-chains (γ1-chains) consisting of 453 amino 

acid residues each and 2 L-chains (κ-chains) consisting of 214 amino acid residues each.
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BS

L

DIQMTQSPSS LSASVGDRVT ITCSASQDIS NYLNWYQQKP GKAPKVLIYF 

TSSLHSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ YSTVPWTFGQ 

GTKVEIKRTV AAPSVFIFPP SDEQLKSGTA SVVCLLNNFY PREAKVQWKV 

DNALQSGNSQ ESVTEQDSKD STYSLSSTLT LSKADYEKHK VYACEVTHQG 

LSSPVTKSFN RGEC

H

 EVQLVESGGG LVQPGGSLRL SCAASGYTFT NYGMNWVRQA PGKGLEWVGW 

INTYTGEPTY AADFKRRFTF SLDTSKSTAY LQMNSLRAED TAVYYCAKYP 

HYYGSSHWYF DVWGQGTLVT VSSASTKGPS VFPLAPSSKS TSGGTAALGC 

LVKDYFPEPV TVSWNSGALT SGVHTFPAVL QSSGLYSLSS VVTVPSSSLG 

TQTYICNVNH KPSNTKVDKK VEPKSCDKTH TCPPCPAPEL LGGPSVFLFP 

PKPKDTLMIS RTPEVTCVVV DVSHEDPEVK FNWYVDGVEV HNAKTKPREE 

QYNSTYRVVS VLTVLHQDWL NGKEYKCKVS NKALPAPIEK TISKAKGQPR 

EPQVYTLPPS REEMTKNQVS LTCLVKGFYP SDIAVEWESN GQPENNYKTT 

PPVLDSDGSF FLYSKLTVDK SRWQQGNVFS CSVMHEALHN HYTQKSLSLS 

PGK

L C214 H C226 H C232 H C232 H C235 H C235

H E1

H N303

H K453

Gal GlcNAc N- Man Fuc

C6538H10000N1716O2032S44 4
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H C2235H3413N585O678S16

L C1034H1591N273O338S6

149,000

100 mg/4 mL

400 mg/16 mL

3 1 5 mg/kg 10 mg/kg

2

3 1 7.5 mg/kg 3

3 1 15 mg/kg 3



BS

1

3 8 5

BS 100 mg 400 mg

2 11 16

1 4 mL 16 mL

100 mg 400 mg

1 5 mg/kg 10 mg/kg

2

1 7.5 mg/kg 3

1 15 mg/kg 3

1. ............................................................3 
2. ........................................................................................3 
3. ....................................................................8 
4. ............................................................9 
5. ................................................................................9 
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6. 10 
7. ..................................10 
8. ..............................21 
9. 1 ....................................................................................................22 
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1.

Genentech VEGF

2007 4

100 mg/4 mL

mAbxience 100 mg/4 mL

mAbxience

2021 8 EU 3

2.

2.1

2.1.1

CHO MCB WCB

MCB WCB EPCB ICH Q5A R1 Q5B Q5D

MCB WCB MCB WCB

2.1.2

WCB

pH

pH

2.1.3

CHO

MCB WCB EPCB 2.1.1
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in vitro

1

1

log10

3

pH

* 16.23 18.78 12.97 11.05
*

2.1.4

BEVZ92-A-01-13

QbD 2.3

2.1.5

2.1.5.1
2

2

N C

N
VEGF VEGF-A165 VEGF VEGF-
A121 VEGF-A189 VEGF-A206 VEGF-B VEGF-C VEGF-D PlGF

FcγR FcγR FcγR a 167R FcγR b FcγR a 158F 158V FcγR a
158F 158V FcRn

VEGF
ADCC CDC
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VEGF VEGF

rhVEGF HUVEC

2.1.5.2

2.1.5.1

2.1.5.3

HCP DNA A

2.1.6

pH CE-SDS SE-HPLC CEX-HPLC

20 ELISA

2.1.7

3

3
*

3 20 5 36
3 5 3 6

*

20 5 36

2.2

2.2.1

1 8 mL 20 mL 4 mL 16 mL 100 mg

400 mg

20

不純物A*

不純物B* 不純物C* 不純物D* 不純物E*

不純物F* 不純物G*

* 承認情報公開時に置き換えた
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2.2.2

2.2.3

QbD 2.3

2.2.4

pH
SE-HPLC CEX-HPLC

2.2.5

4

4
*1

100 mg
4

5 3

30 *2

3 12 *3

400 mg
4 30 *2

3 12 *3

100 mg 7 25 2 /
60 5%RH 6400 mg 6

100 mg 1 45 /60%RH 14

100 mg 1 125 lux h
250 W h/m2

*1
*2 1 36
*3 36

* 承認情報公開時に置き換えた

不純物A*

不純物C*

不純物A* 不純物B*

不純物C* 不純物D*

不純物E*
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2 8 30

2.3 QbD

QbD

CQA

CQA

CQA pH 20

N-

HCP DNA A

2.1.5.2 2.1.5.3

2.4

EU 2

MMR

C1q VEGFR-2

HHL NGHC N

FcγR a 158F 158V 2.R.1

EU

* 承認情報公開時に置き換えた

不純物A* 不純物B*

不純物D*

不純物C*

不純物A*不純物B* 不純物G*
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2.R

2.R.1

FcγR a 158F 158V

FcγR a ADCC

ADCC

mAbs 2012; 4: 17-23

CE-SDS HHL

HHL

CE-SDS NGHC

N

N- N-

3.

EU in vitro 2.4

FcγR a 2.R.1

3.R

2.R.1
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4.

PK

PK EU

ELISA 200.00 ng/mL

4.1 CTD 4.2.3.2-1

50 mg/kg 2 8

4.R

PK

5.

EU

5.1

5

5

mg/kg mg/kg CTD

4
2 / 0 50 4.2.3.2-1

5.2

5.1

5.R
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6.

PK

7.

7.

6 MB02-A-04-18

PK MB02-C-02-17

MB02-A-04-18 MB02-C-02-17 BEVZ92-A-01-13

EU MB02-A-02-17 EU

6

MB02-A-
04-18

PK 3 mg/kg
90

MB02-C-
02-17

non-SQ NSCLC

PTX 200 mg/m2 CBDCA AUC 6 
mg min/mL 3

1
15 mg/kg

MB02-A-
02-17

PK EU
3 mg/kg 90

BEVZ92-
A-01-13

PK
FOLFOX FOLFIRI
2 1

5 mg/kg

7.1

ELISA 400.00 ng/mL

ECL MB02-A-04-18 MB02-C-02-17 MB02-

A-02-17 3.63 ng/mL BEVZ92-A-01-13 50.00 ng/mL

ECL

7.2

7.2.1 CTD 5.3.3.1-1 MB02-A-04-18 20

20

48 24

PK

3 mg/kg 90

49 24 25
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1 48 24

PK

PK AUC0- AUC0-t Cmax

90% 7 0.80 1.25

7 AUC0- AUC0-t Cmax PK

PK * 90% *

AUC0- 1.04 0.981, 1.11
AUC0-t 1.05 0.997, 1.11

Cmax 1.13 1.03, 1.24
*

PK 8 1

8 PK PK

AUC0-

μg h/mL
AUC0-t

μg h/mL
Cmax

μg/mL
tmax*

h
t1/2

h
CL
L/h

Vz

L

24 30,200
14.9

28,100
12.7

92.4
24.1

4.50
1.52, 24.00

430
16.4

0.00660
18.3

4.10
13.2

24 29,000
11.1

26,900
9.55

82.8
17.4

4.00
1.52, 12.00

450
12.9

0.00702
14.4

4.56
12.5

*

1
PK

8/24 33.3% 12/24 50.0%
2/24 8.3%
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1/24 4.2%

7.2.2 non-SQ NSCLC

CTD 5.3.5.1-1 MB02-C-02-17 2018 2 2020 2

non-SQ NSCLC 600 300 1

PTX CBDCA

16 102

PTX 200 mg/m2 CBDCA AUC 6 mg min/mL 3 1

15 mg/kg 1

6 6

7 52

7.5 mg/kg

B

627 315 312 ITT

ITT 1 621 311

310

18

6 4

511 256 255 PPS 2

18 IRC RECIST v1.1 CR PR

9 95%

0.73 1.36

                                                       
1 18 42.9% 5% 81%

600 300
2 23 8 15

6 4 2 54 34 20 14 5 9
18 20 10 10 1 0 1 ITT
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9 18 RECIST v1.1
ITT IRC 20

315 312
CR 6 1.9 3 1.0
PR 121 38.4 136 43.6
SD 54 17.1 53 17.0
PD 19 6.0 23 7.4

1 0.3 0
*1 114 36.2 97 31.1

CR PR *2

95% %
127

40.3 34.9, 46.0
139

44.6 39.0, 50.3

95% *3 0.910 0.758, 1.092

%
*1 18 CR PD 8 9

106 88
*2 18
*3 B

Cochran-Mantel-Haenszel

10

10

311 310
* 288 92.6 288 92.9

Grade 3 4 131 42.1 125 40.3
58 18.6 54 17.4
72 23.2 63 20.3
23 7.4 24 7.7

%
* 30

30 23/311 7.4%

24/310 7.7% 8

2

1 11

2

1

1

1

16/308 5.1%

22/304 7.2% 4/22 18.2%

1

53/293 18.1% 51/296 17.2%

10/53 18.9% 13/51 25.5%
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7.3

7.3.1 CTD 5.3.3.1-2 MB02-A-02-17 20

20

114 38 EU

PK

3 mg/kg 90

114 38

PK

PK Cmax AUC0- AUC0-t

90% 11 EU

Cmax AUC0- 0.80 1.25

AUC0-t 0.80 1.25

Cmax AUC0- AUC0-t 0.80 1.25

Cmax AUC0- AUC0-t EU

0.80 1.25

11 Cmax AUC0- AUC0-t PK

PK * 90% *

EU

Cmax 1.12 1.03, 1.22
AUC0- 1.16 1.09, 1.22
AUC0-t 1.16 1.10, 1.22

Cmax 1.28 1.18, 1.39
AUC0- 1.23 1.16, 1.31
AUC0-t 1.23 1.16, 1.31

EU

Cmax 1.14 1.05, 1.24
AUC0- 1.07 1.00, 1.13
AUC0-t 1.06 1.00, 1.12

*

24/38 63.2% EU 25/38

65.8% 28/38 73.7%

6/38 15.8% EU 8/38 21.1%

3/38 7.9%

1/38 2.6%

2/38 5.3%

EU 1/38 2.6% 2/38 5.3%

1
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7.3.2 CTD 5.3.3.2-1 BEVZ92-

A-01-13 20 20

118 59 FOLFOX

FOLFIRI PK

5 17

FOLFOX FOLFIRI3 2 1

5 mg/kg 1

142 71 1 140

69 71

12

12

69 71
* 66 95.7 71 100

Grade 3 4 44 63.8 49 69.0
19 27.5 21 29.6
13 18.8 6 8.5
19 27.5 18 25.4

%
* 30

30

19/69 27.5% 18/71 25.4%

11 2

1 13 3

1

1 2

1

2/69 2.9%

4/71 5.6%

1 2/69 2.9%

7.R

7.R.1 PK

MB02-A-04-18 AUC0- AUC0-t

Cmax 90%

PK BEVZ92-A-01-13

PK PK

                                                       
3 FOLFOX FOLFILI FOLFOX

85 mg/m2
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7.R.2

7.R.2.1

MB02-C-02-17

MB02-C-02-17 non-SQ NSCLC

non-SQ NSCLC

Lung Cancer 2011; 74: 89-97

non-SQ NSCLC

PTX CBDCA

2018

non-SQ NSCLC

NSCLC

5 J Clin Oncol 2004; 22: 2184-91 N Engl J Med 2006; 355: 2542-50 Lung Cancer

2012; 76: 362-7 Ann Oncol 2010; 21: 1804-9 J Clin Oncol 2015; 33: 2197-204

0.73

1.36

OS PFS

7.R.2.2

MB02-C-02-17 ITT

95%

0.73 1.36 9 ITT

95% 13 PPS

95% 14 ITT
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13 18 RECIST v1.1
ITT IRC 20

315 312
CR PR *1

95% %
127

40.3 34.9, 46.0
139

44.6 39.0, 50.3

95% *2, 3 4.02% 11.76, 3.71

*1 18
*2 B

Cochran-Mantel-Haenszel
*3 EU

12%

14 18 RECIST v1.1
PPS IRC 20

256 255
CR PR *1

95% %
118

46.1 39.9, 52.4
129

50.6 44.3, 56.9

95% *2 0.915 0.764, 1.096

*1 18
*2 B

Cochran-Mantel-Haenszel

18 RECIST v1.1 PFS OS 15

16 2 17 3

15 18 RECIST v1.1
ITT IRC 20

315 312
CR 6 1.9 3 1.0
PR 154 48.9 169 54.2
SD 93 29.5 93 29.8
PD 10 3.2 11 3.5

3 1.0 0
CR PD 8 2.5 10 3.2

41 13.0 26 8.3
CR PR *1

95% %
160

50.8 45.1, 56.4
172

55.1 49.4, 60.7

95% *2 0.926 0.799, 1.075

%
*1 18
*2 B Cochran-

Mantel-Haenszel

16 PFS ITT 20

315 312
% 205 65.1 201 64.4

95% 36.00 33.00, 36.43 37.29 36.14, 45.14
95% * 1.199 0.986, 1.459

* B
Cox
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7.R.3.1

MB02-C-02-17 BEVZ92-A-01-13

non-SQ NSCLC MB02-C-02-17

10

Grade 10% 18

18 Grade 10% MB02-C-02-17

311 310
Grade Grade 3 Grade Grade 3

288 92.6 144 46.3 288 92.9 137 44.2

155 49.8 4 1.3 163 52.6 1 0.3

47 15.1 0 44 14.2 0

101 32.5 26 8.4 94 30.3 21 6.8
41 13.2 10 3.2 42 13.5 6 1.9
34 10.9 16 5.1 45 14.5 21 6.8

39 12.5 6 1.9 36 11.6 6 1.9
39 12.5 14 4.5 29 9.4 11 3.5

38 12.2 2 0.6 41 13.2 3 1.0
MedDRA ver.20.1

%

58/311 18.6% 54/310 17.4%

3 8 6

4 3 8

7 6 4

4 1 4 2

1

72/311 23.2% 63/310

20.3% 3

13 7 6 5 4

3 1 18 5 4

3 1

BEVZ92-A-01-13

12 Grade

20% 19
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19 Grade 20% BEVZ92-A-01-13

69 71
Grade Grade 3 Grade Grade 3

66 95.7 44 63.8 71 100 49 69.0

34 49.3 6 8.7 41 57.7 6 8.5
31 44.9 2 2.9 32 45.1 2 2.8
25 36.2 0 24 33.8 2 2.8

9 13.0 0 19 26.8 0
6 8.7 0 18 25.4 2 2.8

23 33.3 14 20.3 26 36.6 19 26.8
19 27.5 2 2.9 28 39.4 3 4.2
14 20.3 7 10.1 16 22.5 3 4.2

22 31.9 2 2.9 21 29.6 1 1.4
16 23.2 1 1.4 18 25.4 4 5.6

11 15.9 4 5.8 16 22.5 5 7.0

19 27.5 0 20 28.2 1 1.4
11 15.9 1 1.4 17 23.9 1 1.4

16 23.2 0 12 16.9 1 1.4

17 24.6 7 10.1 20 28.2 6 8.5
MedDRA ver.16.0

%

19/69 27.5% 21/71 29.6%

2 6

1 6
5 4 3

2
1 4 3

2 1

13/69 18.8% 6/71 8.5%

2

2

7.R.3.2

MB02-A-04-18 MB02-C-02-17 MB02-A-02-17

BEVZ92-A-01-13
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7.R.4

MB02-A-04-18 PK

MB02-C-02-17 non-SQ NSCLC

Cancer Res 2005; 65: 671-80 non-SQ NSCLC

2 2 4 0204 1

BEVZ92-A-01-13

7.R.5

non-SQ NSCLC MB02-C-02-17

BEVZ92-A-01-13

8.

8.1
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8.2 GCP

CTD 5.3.3.1-1 GCP

9. 1

PK
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2

3 11 8

BS 100 mg 400 mg

3 4

2 11 16

1.

20 12 25 20 8

1.1

1

1.2

1

20

                                                       
4 3 9 21 0921 1
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20

PRES

Infusion reaction

TMA

2. 1

1 1

 

    

15
18

21

1
13 3

1
1

2
1

1
13 3

1
1

1

20
7

10

1
4 3

2

1

4
3 2

1

3.
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3 1 5 mg/kg 10 mg/kg

2

3 1 7.5 mg/kg 3

3 1 15 mg/kg 3



i
BS

AUC Area under concentration-time curve
ADCC Antibody-dependent cell-mediated

cytotoxicity
CBDCA Carboplatin
CDC Complement-dependent cytotoxicity
CE-SDS Capillary Electrophoresis-sodium dodecyl 

sulphate
CEX-HPLC Cation exchange high-performance liquid 

chromatography
CL Clearance
Cmax Maximum concentration
CQA Critical quality attribute
CR Complete response
ECL Electrochemiluminescence
ELISA Enzyme-linked immunosorbent assay
EPCB End of production cell bank
EU

Avastin
FcγR Fc gamma receptor Fcγ
FcRn Neonatal Fc receptor Fc
FOLFIRI

FOLFOX

HCP Host cell protein
HHL 2 1
HUVEC Human umbilical vein endothelial cells
IRC Independent radiological review committee
MCB Master cell bank
MMR Macrophage mannose receptor
NGHC Non-glycosylated heavy chain
Non-SQ NSCLC Non-squamous non-small cell lung cancer
NSCLC Non-small cell lung cancer
OS Overall survival
PD Progressive disease
PFS Progression-free survival
PK Pharmacokinetics
PlGF Placental growth factor
PR Partial response
QbD Quality by design
rhVEGF Recombinant human vascular endothelial 

growth factor
SD Stable disease
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SE-HPLC Size exclusion high-performance liquid 
chromatography

t1/2 Elimination half life
tmax Time to reach Cmax Cmax

VEGF Vascular endothelial growth factor
Vz Volume of distribution
WCB Working cell bank

100 mg/4 mL
400 mg/16 mL

100 mg/4 mL
400 mg/16 mL

Avastin

BS 100 mg
400 mg




