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(90Y)
(111In)

(90Y)

(111In)

18 6 23

19 10 24

10
(90Y)

(111In)

(90Y)
(111In)

(90Y)
(111In)

(90Y) (111In)
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19 10 9

90Y

90Y

18 6 23

1
3.2mg 90Y 1850MBq

1

*
N



2



3

N

CD20 IgG1 1
cDNA

213 C1018H1564N276O333S7 23,221.42
2 445 C2183H3334N564O671S21 48,888.57

2 N- (2S)-2-[ (
) ]-3-(4- ) -N- 2-[ (

) ] C23H30N4O10S 554.57
148,000

90Y
90YCl3

196.36 
90Y

17 1 13 0113001
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17 176

111In

111In

18 6 23

1
3.2mg 111In 185MBq

1

111InCl3

221.18 
111In

17 1 13 0113001
17 176

10mg/mL 

18 6 23

1 10mg 

4
6



5

1-150 151-451
*
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1-128
129-213

1,328 C6426H9900N1700O2008S44 145,000
148,000

18 6 27 0627004
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19 10 9

90Y

90Y

18 6 23
1

3.2mg 90Y 1850MBq

111In

111In

18 6 23
1

3.2mg 111In 185MBq

10mg/mL 

18 6 23
1 10mg 

CD20 B

111In 90Y

111In 90Y

90Y

CD20 B
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90Y 1500MBq
1.3mL 90Y

90Y 14.8MBq/kg
1184MBq 10 11.1MBq/kg

90Y

90Y
90Y

90Y

111In

111In 145MBq 
1.0mL 111In

111In 130MBq
10
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111In
111In

111In

10mg/mL

1 CD20 B
2 111In

90Y

1 CD20 B
1 375mg/m2 1

8
111In
90Y

250mg/m2 1

2 5% 10
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1

19 9 18

90Y

90Y

18 6 23
1

3.2mg 90Y 1850MBq

CD20
B

1. 90Y-
250mg/m2 4

90Y-
10 1

1 90Y-
1,200MBq

1 150,000/mm3

90Y-
15MBq/kg 1

2 100,000mm3 150,000/mm3

90Y-
11MBq/kg 1

2. 90Y-
90Y

17 1 13 0113001
17 176

111In

111In
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18 6 23
1

3.2mg 111In 185MBq

CD20 90Y-

B

1. 111In-
250mg/m2

4 111In-
130MBq 10 1

2. 111In-
90Y

17 1 13 0113001
17 176

10mg/mL 

18 6 23
1 10mg 

1. CD20 B
2. CD20 B

111In-
90Y-

1. CD20 B
1

375mg/m2 1 8

111In- 90Y-

250mg/m2

1
2. 5% 10
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18 6 27 0627004

1
1.1

CD20 IgG1
N- 2- -3- 4-

-N- 2S -
MX-DTPA

90 90Y 90Y-
CD20 90Y

CD20 90Y-

CD20

111 111In
111In- 90Y-

111In- 90Y-

111In-

90Y-

HAMA

B
B-NHL

90Y
89Sr
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1.2
IDEC Biogen Idec 1980

NHL

Biogen Idec 1993 B-NHL
90Y- 106-01 1996
90Y- / 106-03

1998
B-NHL 106-04

B-NHL 106-05
B-NHL

106-06
Biogen Idec 5 106-01 106-03 106-04 106-05 106-06

2000 2002 2
B-NHL
Schering AG 2003 2

2004 3 CD20
B-NHL 2007 2 111In- 90Y-

42

2002 5 B-NHL
303535 303618 2004 7

111In- 90Y-
6 2005 10

90Y
64 RI

2005 10 31

http://www.mhlw.go.jp/shingi/2005/10/dl/s1031-9c.pdf 2007 7
CD20 B

17 1 13
0113001 17 176

2
90Sr IRE Polatom MF

218MF10541 218MF10542
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2.1
1

CD20 IgG1
1 cDNA

CHO 213 C1018H1564N276O333S7

23,221.42 445 C2183H3334N564O671S21

48,888.57 MX-DTPA C23H30N4O10S
554.57 148,000 MX-DTPA

1
CHO Biogen 

Idec
Biogen Idec  

Biogen Idec
Biogen Inc

Biogen Inc Biogen Inc

1

CD20 B SB

RNA
cDNA

cDNA
cDNA

CHO

MCB
MCB WCB

MCB CAL

MCB
DNA DNA

MCB
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3
H-1

in vitro Vero
MRC-5 H9 Hela in vivo

CAL
in vitro Vero MRC-5

CHO-K1 in vivo
in vitro 324K

MCB 2 1
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1

MCB 1 mL

L

3

L

4

L

5

L
1L

1

1

2

3

2

  

5

6

7

1

2

3

PCR
PCR

4
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3

  

* Biogen Idec

MCB

DNA

MX-DTPA pH

A DNA

A A

8

A

9

10
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1997 7 30 97/534/CE

MCB CAL
MCB CAL

2.1 1 1

MuLV PRV 3 Reo3
PPV

Log10

95%
MuLV PRV Reo3 PPV 

2
3

18.26±1.16 8.23±0.87 8.40±0.48 5.84±0.86

/

19 CHO

/
CHO

226
CD20 In vitro

CD20

90Y 111In CD
CHO

/

/

2
MX-DTPA
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N %
C C

% %

G0 % G1 %
G2 % 295

34 Cys23-Cys87
Cys133-Cys193 2 Cys22-Cys96 Cys148-Cys203

Cys259-Cys319 Cys365-Cys423 4 Cys213- Cys223
Cys225 Cys228 Cys230 3 S-S 17

MALDI-TOF/MS 145,293Da
146,391Da
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MX-DTPA
1

MX-DTPA
pI 

pI

SDS-PAGE kDa
kDa kDa

%
AU/cm/ mg/mL

FT-IR
MX-DTPA

90Y
%

CD20

CD20 3.1 

CD20 B WIL2-
17 2nM 4.7 1.1nM

3.1 

%
SDS-PAGE % /mg

DNA
A

1mg ng
DNA pg/mg WHO

10ng/dose
1mg

ng A
1mg ng

EU/mg

3
pH

p
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pH SDS
SDS-PAGE

5
in vitro 324K in 

vitro Vero

4
3

5 24 25 60 RH 3
pH SDS-PAGE

2 8 2

2 111In Mallinckrodt
1

111In

111In

2
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3
111In 67.3

2.2
90Y

90Y
5

111In
111In

5

1
1

Biogen Idec
Baxter Pharmaceutical Solutions

Baxter

2

μm

2 8

90Y
111In 90Y

111In
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3
pH SDS-PAGE

4

 5  36
 25 60%RH

 3mL
6

5  3mL 33 132 lx hr 
214.7W hr/m2

5 3mL 132 lx hr 
220W hr/m2

132 lx hr
214.7W hr/m2 SDS-PAGE

>
2 8 3

5

pH SDS

2
1

90Y- 111In-

HSA DTPA

pH

Biogen 
Idec Baxter

Baxter Biogen Idec 20

20 Baxter
Biogen Idec Baxter

Baxter
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2

DTPA HSA

m

m

2 8

90Y
111In 90Y

111In

3
HSA DTPA HSA DTPA

pH
HSA DTPA

HSA

HSA

4

 5

Biogen Index
Baxter 48

Baxter  24
 25 60%RH

10mL

6
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2 8 4
Biogen Idec Baxter Baxter

3
1

0.05mol/L
2mL 90Y- 111In-

90Y 111In
pH

Biogen Idec Baxter
Biogen Idec 20

20

Biogen Idec 20
20 Biogen Idec

Biogen Idec
Baxter

2

mS/cm

m

m
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2 8

90Y
111In 90Y

111In

3

4

 5

60

Biogen Idec Baxter
48

Biogen Idec Baxter
12

 25 60%RH

3mL

6

2 8 5
Biogen Idec Baxter

4
1

10mL
90Y-

111In-

Baxter Baxter

2

10mL
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90Y
111In 90Y

111In

3

5 90Y

90Y mol/L 90Y
1850MBq/mL pH 30%

90Y 90Y
90Y

CIS bio international IRE
90Y

CIS bio international

2
90Y

90Y

 CIS bio international 90Y

90Sr %
90Y
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90Y

 IRE 90Y

90Sr mol/L 
90Y

90Y

90Y

90Y
 CIS bio international

90Y 1850MBq/mL %

RI

90Y

90Y

3

90Sr

4
CIS bio international 5 90Y
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CIS bio international IRE CIS bio international
3 90Y CIS bio international

2mL 1mL
2mL 0.5mL 2mL

0.5mL 25 60%RH
2mL

4 7

0.5mL 40 75%RH
2mL

7

2mL 0.5mL 2mL
7

2mL 1mL
7

6 111In
1

111In mol/L 111In
370MBq/mL pH 30%

2
111In

111In

111In

m

111In

111In
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3

4
111In

7 1 3

10mL 1

10mL 1

1

1

2.3
1 90Y-

90Y-
90Y 95%

1
90Y-

90Y 1.2

1500MBq 90Y

1.3mL
5

90Y
10mL

2 8

2
0.9%
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90Y- 1 100
90Y- 3 L
3 1cm

5cm

3cm
No.1 No.2

1
3

95% 95%
95%

% No.1 / No.1 No.2
100

3
90Y- 2 8 22 8 24
CD20 2 8 8

2 111In-
111In-

111In 95%

1
111In-

111In 1.2

144MBq 111In

1.0mL
30

111In
10mL

2 8

2
90Y-
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3
111In- 2 8 22 24

CD20 2 8 12

2

3
3.1

CD20 B SB
B

CHO
CHO 226

CD20

2.
2.1 1 1 /

1
1 CHO

CHO CD20
CHO CD20 SB CD20 T

HSB
IgG CHO

CD20 SB
CHO CD20

HSB A01181

CHO
CHO

CHO

B
CD21 CD19

B A00993

%
IgG CD21+ CD19+ CD3+ CD3+/ CD3+/ CD3-/ 
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CD4+ CD8+ CD16+
0 0 0 10 0 0 0 0 0 
0 18 17 15 71 54 17 12 

CHO CHO

Pan B CD10

B CHO
A00643

CHO
B in vivo

CHO complement dependent cell 
cytotoxicity CDC B DHL-4

CHO
LDH CDC CHO

10 g/mL CDC
6 g/mL CDC A00643

CHO CDC
A01183

CHO antibody dependent cell 
cytotoxicity ADCC Epstein-Barr B

SKW6.4 CHO
IL-2 LDH

ADCC CHO ADCC
A00643 A01183

CDC ACDD
CD22 Clin Cancer Res 

2004; 10: 1274-1281 Int Immunolopharmacol 2005; 5: 1279-1290
Fc

C q

CD20 SKW6.4 DHL-4
TUNEL caspase-3 SKW6.4 DHL-4
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CHO
IgG F ab’ 2 IgG F ab’ 2

CD20 Caspase-3
caspase-3

caspase-3 TUNEL B
A00992

Caspase-3 %
DHL-4 SKW6.4 

3.66 8.91 
10 g/mL 11.73 14.73 
10 g/mL IgG F ab’ 2 30.22 28.55 

10 g/mL 6.36 4.14 
10 g/mL IgG F ab’ 2 52.94 66.11 

2 CHO

CHO MX-DTPA

MX-DTPA

CHO CD20 SB
CHO

CHO CD20 SB
MX-DTPA 8 17 24

SB
MX-DTPA

50% 2 3

MX-DTPA CD20
A01181

MX-DTPA CD20 B
WIL2-S CHO

Scatchard Kd
CHO 2 2
4 1 WIL2-S Kd 3.5 6nmol/L 14

18nmol/L MX-DTPA WIL-2S
CD20

A01182
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CHO

CHO
0.375 g/mL

A00616

3 Y- In-CHO

CHO 90Y 111In
90Y 111In

CHO pH4.2/ 5 30
CD20 SB CD20

HSB
2 3 90Y-

CD20 SB CD20 HSB
99.1 0.2% 83.6 1.1% 2.9 0.4% 111In-

98.2 0.5% 81.9 0.5% 3.4 3.1% 90Y 111In
CD20

A01181

B Daudi B 111In-CHO
0.6MBq

4 24 48
48

A00884 3.2  2

90Y-CHO
CHO ADCC CDC 90Y-

90Y

4

Ramos B 1 6 10 90Y-
3.7MBq 10 17

2 200 g 18
A00494 90Y-
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90Y- /90Y-

 78.5 19.4 76.0 19.9 79.5 24.5 76.5 23.7
18  633.0 195.1 287.8 176.2 332.5 202.1 304.5 213.1

mm2

5 CHO
CHO CD20 SB

CHO

CHO
CHO

CHO 2.5 10 10mol/L 1.3 10
10mol/L A01181

2

0.6 2.5 10mg/kg 89Y-
0.003 0.03 0.3mg/kg 48 7

A00890 A00596 A00597 3.3 
 2 89Y-CHO

1.5mg/kg 30mg/kg 1 2
A00077 A00653 3.3

 2
pH

CD20
90Y

in vitro
ADCC CDC

4.2 90Y-
1 3.2mg
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125I CD20 SB

Blood 1994: 83; 435-444 89Y-
89Y-

B CD20 89Y-

106-01 111In-
CD20

B 90Y-

B CD20

90Y-

3.2

90Y- 111In-

1
1

89Y CHO 1.5mg/kg
30mg/kg 1 8 89Y-

20 89Y-
1 PK

89Y- 6
MAMA 6

4/6 MAMA
2 MAMA A00653

89Y-
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t1/2 AUC
B 89Y-

89Y- PK
Cmax g/mL AUC g d/mL t1/2 day CL mL/h  Vss mL

3 42.7 ± 2.2 44.9 ± 17.5 0.66 ± 0.06 5.55 ± 0.74 131.3 ± 23.2
3 34.6 ± 7.5 41.0 ± 9.7 0.78 ± 0.07 4.50 ± 0.35 121.5 ± 20.7
6 38.7 ± 6.6 42.9 ± 12.8 0.72 ± 0.09 5.02 ± 0.77 126.4 ± 20.4
3 51.8 ± 6.9 110.5 ± 12.5 3.24 ± 0.77 1.83 ± 0.15 172.7 ± 24.5
3 48.1 ± 11.0 102.9 ± 15.5 2.90 ± 1.19 1.67 ± 0.31 158.9 ± 22.2
6 50.0 ± 8.4 106.7 ± 13.3 3.07 ± 0.91 1.75 ± 0.23 165.8 ± 22.2

PK
Cmax g/mL  AUC g d/mL t1/2 day  CL mL/h  Vss mL
630.5 ± 144.4 1596 ± 199 4.54 ± 1.46 1.88 ± 0.27 283.0 ± 63.4

3

1 10mg/kg
t1/2 4.5 A00890 89Y-

2
90Y 90Y  

CHO
1.8mg/9.25MBq/kg PK

90Y PK

CHO
3.2mg/kg

PK
PK

t1/2 CL Vd
PK

PK 111In-
90Y-

PK

3
25 g

t1/2 8.75
MX-DTPA
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2 MX-DTPA
AUC CL

MX-DTPA

t1/2 PK

2
1 CHO
CHO

90Y 111In

HPLC

90Y- 5 g 560kBq
1

19.7 30.8%ID/g

2 Cmax 1.3%ID/g 10 0.05%ID/g
90Y

90Y 90Y MX-DTPA

111In- 5 g 560kBq
90Y-

111In
111In 111In MX-DTPA

CD20 Daudi B 111In- 1 g
560kBq 4 2.3%ID/g

9.5%ID/g 48 7%ID/g
5.3%ID/g 90Y-

90Y 111In- CD20
CD20 90Y-

3.1 
 1 111In-

90Y-
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2
111In- 4 g 370kBq

111In-CHO

3
CHO

Medical Internal Radiation Dose MIRD
90Y- 111In-

1700.8 731.8cGy 250cGy
60cGy 111In-

2cGy

MIRD
CHO

 2

4
HPLC

3

5
90Y-

/ 1.8 3.1
90Y- 11In-

3
1 in vitro
90Y- 37 5%CO2 96

90Y- 4% CD20
SB 9%

111In- 90Y- 37 96

2 In vivo
90Y-CHO 5 g 560kBq
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24 48

24 10
6.6% 5.7% 0.9% 48.3% 26.4% 21.9%

111In-CHO 5 g 560kBq
10 24

10 5.6% 3.7% 1.9% 37.1%
9% 28.1%

90Y 111In 2.6 2.8
10 5%

24
1997: 318-329 MX-DTPA

90Y 111In
MX-DTPA 90Y 111In MX-DTPA

111In
28%

J Nucl Med 1994: 35; 1851-1857 90Y- 111In-

MX-DTPA /

1 89Y- t1/2

A00890 89Y-
A00653 t1/2 4.5 0.72

89Y- 1.5mg/kg B
B

30mg/kg 89Y- 1.5mg/kg
B B 89Y-

t1/2  1
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B 89Y-
89Y- t1/2

89Y-

89Y- 1.5mg/kg
7 10mg/kg

B
89Y- t1/2

89Y-

2
 1

89Y- t1/2

2

 2
CHO
731.8 1700.8cGy

56.4 81.1cGy 21

CHO
240 90Y 45% 111In 76%

72
10% 10%
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CHO

3.3

90Y- 111In-

89Y-

CD20

111In
90Y-

111In- 3.2 
 2 In-

1
1

10mg/kg 166

B B 52
60% 38

2
1 48 7 2

0.6 2.5 10mg/kg 0.6
10mg/kg 30 500 10 166

B 2.5mg/kg 10mg/kg 13
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0.6mg/kg 52 13 B 42 65%
0.6mg/kg 52

10mg/kg A00596
89Y- 0.003 0.03

0.3mg/kg
CD20

CD2 IgM
0.3mg/kg A00597

2 3 89Y- 1.5mg/kg
75 25

30mg/kg 4 1.5
2 1 8 14 47

89Y- B 2
2 9 24 CD20 B

2 9
B CD20 B

B
55 22

55

89Y- 2
B

CD20 B 2
CD20 89Y-

B B
2 1 15 1

ADCC CDC B
CHO ADCC CDC

89Y- B
89Y- B

22

22
CD20 CD20

CD2 T 55

CD2



45

89Y-
MAMA MAMA 15 22 55

55 2
22

MAMA MAMA

89Y-
89Y- t1/2

17 74 AUC 2.5 3.2 
1

3

DNA

1 1
2

90Y-

4
CD20

2
2 MAMA

B

1

5
89Y-
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3.3 
 6

pH

6
1

in vitro

CHO

2

90Y

Cancer Biothera&Radiopharm 2004: 19; 11-23
1998: 13; 351-361 Blood 2003: 101; 3641-3647 The prostate 2000; 44: 187-192 Clin Cancer Res 
1999: 5; 3031-3043 J Nucl Med 1998: 39; 842-849 Int J Cancer 1997: 72; 477-485 Cancer 1994: 
73; 1012-1022 Cancer Res 1990: 50; 989-992

90Y 300 490MBq/kg
185MBq/kg

dose limiting toxicity DLT
4

90Y
90Y-

200MBq/kg
90Y-

15MBq/kg 10
90Y- 1850MBq/

60kg 31MBq/kg Grade 4
15MBq/kg 2
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4 106-03 04 05 06
90Y-

6 7 Grade 3
90Y-

90Y- 111In-
31MBq/kg

179 9 111In 90Y
300cGy 2000cGy

90Y-

111In-
X 130MBq 60kg

2MBq/kg 1 2cGy
111In

2500 4000MBq/kg
Clin 

Cancer Res 1999: 5; 3031-3043 J Nucl Med 2003: 44; 1469-1478 2000: 41; 429-438

90Y 90 90Zr 90Zr
Biol Trace Elem Res 1992: 35; 247-271 90Y 90Zr

90Zr 0.2 g
125mg Zr 420mg Zr

111In 111 111Cd 111In
MX-DTPA

111In 111In 111Cd MX-DTPA
111Cd

111In 111Cd 111Cd
30ng

1.5mg/kg 60kg 90mg

CD20 90Y
89Sr

CD20

CD20
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4.
4.1 

1 111In- 90Y-
111In- 90Y-

FIA: fraction of injected radioactivity
90Y-

2mg

2
ELISA

HACA IgG
HAMA ELISA

4.2 

111In- 90Y- PK
B B-NHL

1 303535
CD20 B-NHL 10

1 1 250mg/m2 111In-
185MBq

2 8 250mg/m2 90Y-
11.1 14.8MBq/kg

111In- 90Y- PK
111In 90Y 111In 111In

90Y 9 PK
90Y PK 111In

90Y
111In 8.3 22.6% 90Y
7.0 14.2%

111In
1 * 90Y 14.8MBq/kg

111In
90Y AUC t1/2

111In
15.1 37.1% 90Y 8.3 16.8%

＊：新薬承認情報提供時に置き換えた
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111In PK

AA*
AUCinf h 39.3 5.2 40.0 31.2, 46.5 8.9 

AUCinf h 88.7 22.6 88.3 58.6, 136.7 11.1 
t1/2 h 38.6 4.4 38.4 33.2, 48.8 27.8 

t1/2 h 93.3 31.6 88.4 65.1, 172.9 47.0 
AUCinf FIA AUC AUCinf

FIA AUC t1/2 FIA
t1/2 FIA

111In 90Y PK

90Y

AUCinf h 38.0 4.2 39.4 31.9, 41.1 – 
AUCinf h 80.9 16.0 85.9 58.6, 93.2 – 

t1/2 h 34.7 2.1 34.8 32.3, 37.1 – 
11.1MBq/kg

4
t1/2 h 76.4 10.1 76.2 65.1, 88.4 – 

AUCinf h 38.2 6.0 36.3 30.3, 44.9 8.9 
AUCinf h 95.0 26.8 88.3 67.2, 136.7 11.1 

t1/2 h 39.3 4.3 37.9 35.5, 46.7 27.1 
14.8MBq/kg

5
t1/2 h 106.8 37.5 92.9 79.7, 172.9 47.0 

AUCinf h 38.1 5.0 38.8 3.03, 44.9 – 
AUCinf h 88.7 22.6 88.3 58.6, 136.7 – 

t1/2 h 37.2 4.1 37.1 32.3, 46.7 – 9
t1/2 h 93.3 31.6 88.4 65.1, 172.9 – 

PK
4 6 Cmax

95.0 g/mL
PK

t1/2 h  AUCinf mg h/mL * MRT h CL mL/h  Vz L
125 14.2 179 27.7 5.01 

CV % 45.3 37.3 45.7 40.2 16.9 
95% 90.0, 175 10.8, 18.8 128, 249 20.5, 37.3 4.40, 5.70 

35.0 1.32 39.4 335 17.0 
9 * t1/2 MRT Vz

2
1 106-01

B-NHL 14 1 2.5mg/kg
111In-

111In- PK

＊：新薬承認情報提供時に置き換えた
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111In t1/2 25 34 111In t1/2

187 288 111In 23% 42%

B 111In-

111In-
CT 14% 5/37 6

1 2.5mg/kg CT
52% 35/67 10 92% 24/26 4

14 CD20 B1 Coulter Immunology
1mg/kg 4 18 CD20

111In- 10
6 B1 4 111In-

Clin Cancer Res 1996: 2; 457-470
CD20

1/4 2.4

2 / 106-03
B-NHL 57 3

PK 90Y-
111In- 90Y- PK

1 PK 6
2 1 90Y-

PK 15 PK 14
3 1 2 90Y-

PK 36 PK 34

1 1 2 1 8
111In- 185MBq

CD20 Blood 1994 
83: 435-445 2.5mg/kg 106-01

100mg/m2 250mg/m2 2
1 2 1 8 10 250mg/m2

111In- 185MBq 90Y-
7.4 11.1 14.8MBq/kg 3 90Y-

11.1 14.8MBq/kg
2
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PK 1
90Y-

100mg/m2

250mg/m2

375mg/m2 2/3

90Y-
Dose

mg/m2 1  2  1 2 1 2 1 2  1  2
0.383 0.390 3.51 3.41 3.24 3.22 0.592 0.625 8.81 7.06 
0.016 0.027 1.01 0.85 0.16 0.23 0.065 0.088 6.67 5.15 100

CV % 4.2 7.0 28.8 24.9 4.8 7.2 11.0 14.1 75.6 72.9 
0.429 0.433 4.43 4.63 2.67 2.81 0.641 0.572 4.35* 4.56* 
0.064 0.069 2.08 1.50 0.87 1.04 0.105 0.069 - - 250

CV % 14.9 16.0 47.0 32.5 32.4 37.0 16.4 12.1 - - 
mGy/MBq 3 * 2

111In- 90Y- PK
100 250mg/m2 111In-

111In 90Y PK 1 2
1

111In 90Y PK
AUC h t1/2 hDose

mg/m2 1  2  1  2
± 23.6 ± 3.2 25.9 ± 3.5 27.2 ± 2.8 28.2 ± 1.1 100

CV % 13.6  13.5  10.2  3.8  
± 22.4 ± 3.2 18.4 ± 2.5 27.8 ± 3.4 26.8 ± 6.5 250

CV % 14.4  13.3  12.3  24.3  
3 AUC FIA-

PK 90Y t1/2

28 14 36 AUC 24 4 48 111In-
111In 90Y 90Y

11% 2 24%
Eur J Nucl Med 2000 27: 

766-777

2 90Y PK
90Y PK
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111In 90Y PK
90Y

AUC [h] 16.0 7.9 15.5 8.54, 24.3 7.4 MBq/kg 
4 t1/2 [h] 22.8 7.7 22.5 14.3, 31.9 

AUC [h] 22.4 8.6 23.0 11.4, 33.7 11.1 MBq/kg
5 t1/2 [h] 25.9 7.0 27.6 15.3, 33.3 

AUC [h] 23.4 6.3 21.3 15.5, 30.6 14.8 MBq/kg
5 t1/2 [h] 27.2 3.7 27.0 21.9, 31.7 

AUC [h] 20.9 7.8 21.2 8.54, 33.7 
14 t1/2 [h] 25.5 6.0 26.4 14.3, 33.3 

3 90Y PK PK
14.8 MBq/kg 11.1 MBq/kg

AUC 2 303 304
AUC 3.97 4.61

111In 90Y PK
90Y

AUC [h] 21.2 11.0 19.7 3.97, 37.8 11.1 MBq/kg 
11 t1/2 [h] 24.2 5.5 25.0 15.4, 29.9 

AUC [h] 28.5 8.7 28.5 12.1, 47.9 14.8 MBq/kg 
23 t1/2 [h] 28.2 4.5 29.5 16.6, 36.1 

AUC [h] 26.2 9.9 25.7 3.97, 47.9 
34 t1/2 [h] 26.9 5.2 27.7 15.4, 36.1 

90Y- 111In-
5 3

304
AUC 303
11.71cm2 CD20

CD20

3 106-05
B-NHL 30

28 111In- 90Y-
PK 1 6 8 250mg/m2

111In- 185MBq 90Y-
11.1MBq/kg 111In 90Y t1/2

AUC 25.5 14.7 32.4 22.7 2.6 53.7

4 106-04 106-06
B-NHL 73 70

111In- 90Y- PK
90Y- 14.8MBq/kg 106-05
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PK 90Y
t1/2 27 17 44 AUC 26 3 102

111In- 90Y- 7 111In
90Y 90Y 8.3% 4.9 15% 90Y

90Y 90Y 5.9% 3.2 8.5%

B-NHL 57
28 111In- 90Y-

3 1 8
250mg/m2 111In-

185MBq 90Y- 14.8MBq/kg

5 compassionate use 106-98

B-NHL 28
90Y PK 1 8

250mg/m2 111In-
185MBq 90Y- 11.1 14.8MBq/kg

90Y
AUC t1/2 / 1.03 90%

0.93, 1.15 0.94, 1.12

3
90Y-

111In
MIRD Medical Internal Radiation Dose

1 303535

111In- 4 24 72 144
90Y- 2002 1

1
111In-

2 24 48 72
90 120

111In-

moderately high high low

90Y-
111In-
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48 72 90 120

111In-
111In- 1

24

5% 20%
CD20 53.5%

90Y-
90Y-

436cGy 300cGy 9
90Y- 11.1 14.8MBq/kg

2,000cGy 300cGy 330 336cGy
246 311cGy 184 137cGy 133 165cGy

11.1MBq/kg 4 6 406cGy 14.8MBq/kg 4 5 550cGy
8 11 482cGy 8 11

8.8cGy/MBq

90Y-
11.1MBq/kg 14.8MBq/kg 

14.6 6.8, 42.3 11.9 8.3, 23.9 13.8 6.8, 42.3 
 3.1 1.4, 9.0  1.9 1.4, 4.8  2.9 1.4, 9.0 
 1.6 1.0, 5.6  1.5 1.1, 4.9  1.5 1.0, 5.6 
 2.7 1.5, 8.8  3.5 2.2, 6.7  3.2 1.5, 8.8 
 3.1 1.8, 9.9  2.7 2.5, 8.5  2.7 1.8, 9.9 
 9.5 4.9, 29.7  8.3 5.9, 18.8  8.3 4.9, 29.7 

mGy/MBq mGy/MBq 8

4.3 

＊：新薬承認情報提供時に置き換えた
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 3

2 305618

111In- 2 24
1 48 72 2 90 144 3

3

2

90Y-

1 111In-

1 2

2
2

111In-

111In- 45 4

2
90Y-

41 2
2

2

2005 9
2

＊：新薬承認情報提供時に置き換えた
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2005 9

1
111In-

90Y-

3

111In- 48 72

)

111In- 90Y-

90Y-

3
3
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106-03 106-04 106-05 1
106-06 179 MIRD

90Y 742cGy 450cGy 211cGy
97cGy 62cGy 57cGy 23cGy

2,000cGy 2 106-03
2,448cGy 106-06 2,280cGy
MALT

106-03 106-04
CT 38 57

90Y-
1,480cGy 61 24,274cGy

16.2mGy/MBq 0.8 210.2mGy/MBq

Grade

90Y PK t1/2 AUC
Grade

90Y PK t1/2 AUC

1 2
cGy -0.083
cGy -0.138
cGy -0.016
cGy -0.064

cGy 0.216
cGy 0.356

cGy 0.183
cGy 0.532
cGy -0.055
cGy 0.006

cGy -0.146
cGy 0.119

90Y -0.052
90Y AUC -0.053
90Y 0.040
90Y AUC -0.029

＊：新薬承認情報提供時に置き換えた
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90Y -0.127
90Y -0.024
90Y AUC -0.137
90Y AUC 0.047

4
90Y 111In-

90Y 111In-

5

1 90Y-
CD20 4.2 

 2 1
CD20 90Y-

CD20

CD20 CT
111In-

90Y- 111In

111In- 90Y-

1 111In- 2
1 4.2 

 2 2 / 111In
90Y- 1

90Y-

111In-
111In-

185MBq
185MBq 129.5MBq

90Y-
111In-

129.5MBq 130MBq




