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19 8 10

18 mg 27 mg

18 4 27

AD/HD

AD/HD

18 mg 18

45 mg 1 1

1 1 9 mg 18 mg

1 54 mg
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1

19 7 20

18 mg 27 mg

18 4 27

 1 18 mg 27 mg

AD/HD

18 mg 18 45 mg

1 1 1

1 9 mg 18 mg

1 54 mg

.

AD/HD

MPH
® ® AD/HD

® 1958 1 2007 6

MPH OROS®

2006 7

66 AD/HD

20 AD/HD
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MPH Boehringer Ingelheim Chemicals Inc. MF 218MF10265

218MF10266

OROS®

1

18 mg 27 mg

1

2

18 mg 36 mg

200 K 7000 K

18 mg

3 27 mg 2
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1 2

3 4

5 6 7

8 9 10

11

/

1 2 3 4 5 6 11

27 mg 18 mg

27 mg 1

IR - -2- PPA

 %  %  %  %

HPLC HPLC HPLC

PPA  %  %

PPA

PPA

MP 1.0 10 PPA

3

0.6 %

18 mg 27 mg PTP/

25 /60 %RH 24 PTP 25 /60 %RH 12 PTP/

PTP 40 /75 %RH 6 18mg

25 /40 %RH 120 lux hr 200W h/m2

PTP 18 mg

3 6 27 mg 6

PTP

PTP/ 24

BHT
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BHT

 BHT 31

1

FAO/WHO 1 kg 0 0.3 mg

18.7 kg BHT 1

0.38 mg BHT 1 1 0.050 mg

1 5.61 mg BHT

PTP/ PTP

1.5 PTP PTP/

PTP PPA

 PTP 12

6

18 mg 27 mg PTP

9

200 K 7000 K

200K

25 /60 %RH 7000K 5 12

200K 25 7000K 5

12
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in vitro

MP

MP

DAT DAT Ki  ± 

61.1 ± 12.2 34.9 ± 5.20 716 ± 51.3 nmol/L

5-HTT MP10 μmol/L 4.2.1.1.1

MP 10 μmol/L

100 nmol/L

10 μmol/L 4.2.1.1.2

MP 10 μmol/L

-B MAO-B

: 7.81 % Ro 16-6491 10 μmol/L 73.37 % 4.2.1.1.1

MP

4.2.1.1.3

in vivo

AD/HD SHRSP 6

: MPH 0.01 0.1 1 mg/kg 0.01 0.1

mg/kg 1 mg/kg

Y

4.2.1.1.4

MP DAT
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18 mg/ Ritalin® 20 mg/ 22

8 22

4.2.1.2.1

3 10 30 100 mg/kg

10 mg/kg 30 mg/kg

4.2.1.3.1

10 30 100 mg/kg 30 mg/kg

100 mg/kg 4.2.1.3.2

3 10 30 mg/kg

30 mg/kg QTc

4.2.1.3.3 0.1 0.3

1.0 μg/mL hERG

4.2.1.3.4 4.2.1.3.5

3 10 30 mg/kg

10 mg/kg 0.5 1 30 mg/kg 1

4 4.2.1.3.6

2005 6 30 FDA Pediatric Advisory Committee

QTc

30 mg/kg

QTc 4.2.1.3.3

Newton JEO et al, Pavlov J Biol Sci, 11: 105-120, 1976

220 mg/ 30 40 mg/kg 30 4.2.3.2.5

1 MP Cmax 266 ng/mL

255 ng/mL AD/HD 54 mg/ MP
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92.5 ng/mL 30 ng/mL 5.3.5.1.2

MP 3

hERG

4.2.1.3.4 4.2.1.3.5

14C

: 14 28 dpm 2 MP

- Radio-HPLC : 15 20 cpm

2 MP - -2-

PPA: -

LC/MS/MS : MP 0.05 ng/mL PPA 0.10 ng/mL

 ± 

87.5 175 350 mg/kg 75 150 300 mg/kg

MP 0.25 1.0 Cmax

PPA 0.25 1.0 Cmax 4.2.3.3.2.1

4 14C 5 mg/kg

0.5 Cmax 3121.8 ± 413.3 2865.9 ± 157.2 ng eq./mL

4.0 4.6 t1/2 MP 0.25 Cmax 142.1

± 16.3 ng/mL 1.1 t1/2 4.2.2.2.2

4 14C 0.2 1 mg/kg

0.25 Cmax 137.1 ± 8.5 454.3 ± 30.5 ng eq./mL 4.0 4.7

t1/2 MP 0.25 Cmax 7.5 ± 0.9 35.0 ± 3.7 ng/mL

0.49 0.70 t1/2 4.2.2.2.2

2 mg/kg d d-MPH 1 mg/kg

d d-MP

2 mg/kg l l-MPH 1 mg/kg

l l-MP

4.2.2.2.3
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0.5 2 3.5 5 mg/kg

d-MP l-MP Cmax 5 mg/kg

0.5 mg/kg 123 96 AUC

Cmax AUC

4.2.2.2.4

21 2 5 12.5 30 mg/kg 1 2 4

14 MP

AUC AUC

PPA MP Cmax AUC

t1/2 PPA

AUC 4.2.3.2.1
14 MP

1 14
Dose

(mg/kg/ )
Cmax
(ng

/mL)

tmax
(h)

t1/2
(h)

AUC
(0 t)
(ng·h
/mL)

AUC
(ng·h
/mL)

CLtot/F
(L/h/kg)

Cmax
(ng

/mL)

tmax
(h)

t1/2
(h)

AUC
(0 t)
(ng·h
/mL)

AUC
(ng·h
/mL)

CLtot/F
(L/h/kg)

2 78.5 4.3 1.48 124 133 12.97 15.6a) 4.3a) 0.50 23 23 76.48
5 284.1 4.3 1.06 524 545 7.94 31.4 4.3 0.48 69 69 62.93

12.5 878.9 4.3 0.95 2155 2224 4.86 183.8 4.3 0.45 260 261 41.46
30 1939.3 5.0 1.14 6283 6553 3.96 327.4 4.3 0.97 654 668 38.84
2 71.1 4.3 2.18 145 168 10.29 22.4 4.3 0.63 34 35 50.07
5 305.9 4.3 0.92 524 535 8.08 54.7 4.3 0.46 110 110 39.36

12.5 621.6 4.3 0.82 2148 2190 4.94 224.9 4.3 0.78 373 379 28.54
30 1584.3 4.3 1.30 6393 6953 3.73 392.3 4.3 1.09 1173 1193 21.75

t1/2 AUC 0 t AUC CLtot/F n=2 3 a): n=2

33 : 144 149 5 12.5 30 mg/kg 1 2

4 21 33 122 128

MP MP

AUC MP AUC t1/2

PPA AUC t1/2

4.2.3.5.1.1

MP

Dose
(mg/kg/ ) Cmax

(ng/mL)
tmax

(h)
t1/2

(h)
AUC

(ng·h/mL)
CLtot/F
(L/h/kg)

Cmax

(ng/mL)
tmax

(h)
t1/2

(h)
AUC (0 24)

(ng·h/mL)
CLtot/F
(L/h/kg)

5 8.34 4.3 1.1 20.0 250.5 7.09 5.0 0.76 24.7 202.5
12.5 31.6 5.0 0.99 108.7 115.0 58.8 0.3 0.75 173.5 72.0
30 364.1 4.3 1.2 580.0 51.7 187.5 5.0 0.83 709.2 42.3
5 21.8 4.3 1.2 69.4 72.1 29.7 4.3 0.75 68.9 72.6

12.5 81.5a) 4.3a) 0.89 271.6 46.0 175.7 4.3 0.95 395.4 31.6
30 321.4 4.3 1.7 1057 28.4 232.8 4.3 1.3 964.9 31.1

t1/2 AUC AUC 0 24 CLtot/F n=2 3 a): n=2

6 5 15 30 60 mg/kg 1 2 4 12

MP PPA Cmax AUC
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MP AUC

4.2.3.5.2.1

8 108 mg 36 mg ×3 / 2 288 mg 36 mg ×8 /

1 1 7 144 180 216 mg 36 mg ×4 5 6 /

1 1 9 MP Cmax AUC 0 24

1.2

Cmax AUC 0 24

MP 4.2.3.2.3

4 72 144 216 mg 36 mg ×2 4 6 / 1

1 30 MP Cmax AUC 0 24

1.2

MP Cmax AUC 0 24 MP

PPA AUC 0 24

MP AUC

4.2.3.2.5

7 18 36 54 72 mg 18 mg ×1 2 3 4 /

Ritalin® 20 mg 10 mg ×2 / 60 mg 20 mg ×3 / Ritalin-SR®

40 mg 20 mg ×2 / 1 1 30 MP

7

MP 2

Cmax 2 8 Cmax

MP 12 4.2.3.2.4

14C 19 mg/kg

0.5 1

24

0.32 %

4.2.2.3.1
14C 19 mg/kg

0.5 1

24

0.23 %

4.2.2.3.1

1 mg/kg 0.5

MP MP

0.5 MP 9.1 MP

MP / 2 7.6 9.1 PPA 0.4
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0.7 PPA / /

3.0 PPA

4.2.2.3.2

PPA 1 mg/kg 1 3 PPA

PPA

PPA PPA 0.03 0.05 MP

PPA

4.2.2.3.2

d-MPH 10 mg/kg 0.5

d-MP d-MP d-MP

d-MP 9.5 4.2.2.3.3

2 mg/kg d-MP l-MP

5 d-MP l-MP

MP MP Kpapp

d-MP l-MP

d-MP 4.2.2.2.3
14C 20 mg/kg 30 MP p-OH MP

/ 3.4 6.2 p-OH MP

MP p-OH MP 5

/ MP p-OH MP 3

MP PPA /

p-OH PPA

Oxo-MP Oxo-PPA PPA /

4.2.2.3.5

7 20 200 mg/kg 3/4

21 d-MP 1/4 l-MP

d-MP l-MP 4.2.2.3.6

MP 1 μg/mL 22.6 ± 

1.45 % 4.2.2.3.3
14C 5 mg/kg 24

4 38.2 49.9 % 6

8 28.6 ± 4.6 % 32.2 ± 2.1 % 24 58.2 ± 

5.9 % 24

4.2.2.2.2
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4.2.2.4.1

4.2.2.3.5 4.2.2.4.3

NH

H3CO O

NH

H3CO

O

O

NH

HO O

NH

HO

O

O

NH

H3CO

O

OH

O

NH

HO

O

OH

O

NH

HO

HO

O

MP

PPA

p-OH MP

p-OH PPA

6-oxo-MP

6-oxo-PPA

5-OH-6-oxo-MP

5-OH-6-oxo-PPA

H3CO

HO

O

NH

p-OH PPA-G

NH

HO O

OG

6-oxo-PPA-G

NH

O

O

OG

5-OH-6-oxo-MP-G

NH

H3CO

O

O

O

G

N

H3CO O
C

O

NH2
N

HO O
C

O

NH2

NH

H3CO O

O

OH

NH

H3CO O

O

OG

NH

H3CO O

O

HO

NH

HO3SH2CH2CHN O

O

HO

NH

H3CO O

O

O G

p-OH 6-oxo-MP-G

p-OH-6-oxo-MP

4-OH-6-oxo-MP-G

MP carbamide
PPA carbamide

9000 g 14C

PPA 14 % p-OH PPA 10 % p-OH MP 8 % p-OH PPA 8 % oxo-MP

2 % PPA PPA

4.2.2.4.3

d-MPH

l-MPH MP 100 ng/mL MP
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l-MP d-MP d-MP l-MP

4.2.2.4.4
14C NADPH

PPA MP

MP 100

100.0 %

4.2.2.4.5
14C PPA

27 40 % 24 44 % PPA p-OH PPA 19

20 % p-OH MP 3 15 % p-OH PPA 10 %

PPA 6-oxo PPA

27 30 % 60 %

4.2.2.4.1 4.2.2.4.3

14C 19 mg/kg 4

52.0 ± 21.1 % 9.8 ± 5.2 % 24

67.5 ± 3.8 % 13.3 ± 3.1 %

4.2.2.3.1
14C 2.1 19 35 mg/kg 24

75.1 82.1 %

24

95.0 98.8 %

4.2.2.3.1
14C 19 mg/kg 4

44.3 ± 8.6 % 0.2 ± 0.3 % 24

71.2 ± 4.5 % 24.2 ± 1.6 %

4.2.2.3.1
14C 7 35 70 mg/kg 24

78.4 86.2 %

24

102.1 106.3 %

4.2.2.3.1
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14C 10 mg/kg 12

25 30 % PPA p-OH PPA

p-OH MP p-OH MP 4.2.2.4.3
14C 1 g 7

1.3 % 95 % 4.2.2.4.3
14C 5 mg/kg 2

24

1.45 4.2.2.2.2

14 1 14 MP

30

P450 Kato R et al, Toxicol Lett, 64/65: 661-667, 1992

PPA AUC

21 33 143 149

MP AUC 144 149

AUC

MP

8

2 24 20 36

Pope CN et al, Regul Toxicol Pharmacol, 42: 

64-69, 2005

 15



14C 0.5

24 1/20 0.01 %

1 1

AD/HD 3 5.3.5.2.1: JNS001-JPN-02 5.3.5.1.2:

JNS001-JPN-03 5.3.5.2.5: JNS001-JPN-04 216

65 30.1 %

31 14.4 %

P P

P Doran A et al, Drug Metab Dispos, 33

(1): 165-174, 2005 Zhu HJ et al, Drug Metab Dispos, 34 (7): 1116-1121, 2006

P 30

/

P

®

30 4 5

30 4.2.3.2.4

1 4 18 36

54 72 mg/ 18 mg ×1 2 3 4 / 1 1 1 30

Ritalin® 20 mg/ 10 mg ×2 /

1 : 3 20 mg/kg/
10 mg/kg/ 72 mg/ 6.3-6.9 mg/kg/

8.0-8.6 mg/kg/
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60 mg/ 20 mg ×3 / Ritalin-SR® 40 mg/ 20 mg ×2 /

72 mg/ 18mg×4 /

4 5 4.2.3.2.5

30 72 mg/

1 6 72 144 216 mg/

36 mg ×2 4 6 / 1 1 30

Ritalin® 220 mg/ 20 mg ×11 /

2 6 5 6

5 1 4

2 5

144 mg/ 4 21 1

144 mg/ 216 mg/

72 mg/ 144 mg/ 1

144 mg/

144 mg/

216 mg/

5

144 mg/ 36 mg 4 /

4.2.3.5.1.1

1 25 SD 21

33 0 5 12.5 30 mg/kg/

1 2 4
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12.5 mg/kg/ 1 113

30 mg/kg/

30 mg/kg/

30 mg/kg/

30 mg/kg/

30 mg/kg/

12.5 mg/kg/ 30 mg/kg/

4.2.3.3.2.1

in vivo

0 87.5 175 350 mg/kg 0 75 150 300

mg/kg 350 mg/kg 1

Cmax 11.6 μg/mL 15.7 μg/mL

MP 1200 1600

4.2.3.5.1.1

21

33 0 5 12.5 30 mg/kg/

1 2 4

12.5 mg/kg/ 1 12.5 mg/kg/ 4

4 : 91.3

99.3 % 30 mg/kg/ 21

12.5 mg/kg/

: 6.5 7.4 g : 6.1 6.9 g

30 mg/kg/  30 mg/kg/ 21

12.5 mg/kg/

4.2.3.5.2.2

0 6 17

0 5 12.5 30 mg/kg/

1 2 4
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12.5 mg/kg/ 30 mg/kg/

5 mg/kg/

1

12.5 mg/kg/

30 mg/kg/

9.9 35.0 % 5

mg/kg/ 30 mg/kg/

4.2.3.5.3.1

6

20 0 5 12.5 30 mg/kg/

1 2 4

30 mg/kg/ 12.5 mg/kg/

30 mg/kg/ 2

12.5 mg/kg/

21.5 22.8

30 mg/kg/

30 mg/kg/ 11

30 mg/kg/ FOB Functional Observational Battery

5 mg/kg/ 30 mg/kg/

12.5mg/kg/
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21 33 23
n=15

8 15 23
588.7 592.3 +3.6 603.9 +11.6 594.1 -9.8

5 mg/kg/ 595.8 600.7 +4.9 611.6 +10.9 596.6 -15.0
12.5 mg/kg/ a 598.1 613.5 +15.4 629.1 +15.6 613.3 -15.8
30 mg/kg/ 564.8a) 577.6 +12.8 597.7 +20.1 586.3 -11.4

327.3 328.5 +1.2 331.0 +2.5 324.0 -7.0
5 mg/kg/ 318.7 320.0 +1.3 322.8 +2.8 317.7 -5.1
12.5 mg/kg/ 315.4 318.3 +2.9 325.3 +7.0 317.8 -7.5
30 mg/kg/ 312.6 317.1 +4.5 320.4 +3.3 315.0 -5.4

g a)n=14 15 23

30 5
n=2

2 5
6.4 8.0 +1.6 8.6 +0.6 9.4 +0.8

72 mg/ 7.1 9.2 +2.1 10.0 +0.8 10.9 +0.9
144 mg/ 6.4 7.4 +1.0 8.3 +0.9 9.2 +0.9
216 mg/ 6.9 8.4 +1.5 9.4 +1.0 10.3 +0.9

6.5 7.7 +1.2 8.9 +1.2 9.8 +0.9
5.4 7.0 +1.6 7.4 +0.4 7.7 +0.3

72 mg/ 5.4 6.2 +0.8 6.9 +0.7 7.7 +0.8
144 mg/ 5.6 6.6 +1.0 7.4 +0.8 8.0 +0.6
216 mg/ 5.7 5.7 +0.0 6.7 +1.0 7.0 +0.3

5.5 5.7 +0.2 6.5 +0.8 7.3 +0.8
kg 220 mg/

2

Kato R et al, Toxicol Lett, 64/65: 661-667, 1992

MP AUC

AD/HD

MP d-, l-MP
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Greeley GH Jr et al, J Pharmacol Exp Ther, 215: 545-551, 1980

5 mg/kg 1

30 mg/kg 2

Greeley GH Jr et al, J Pharmacol Exp Ther, 215: 545-551, 1980

5.3.1.1.1:

C-20 -018 5.3.1.1.2: C- -002 5.3.1.1.3:

C- -025 5.3.1.2.2: C- -001 5.3.1.3.1: C- -005

5.3.5.4.1: C- -022

5.3.5.4.2: C- -024 5.3.1.1.4: C- -002 5.3.1.2.1: C- -024 MP PPA

MP PPA LC/MS/MS

: MP: 0.05 0.1 ng/mL PPA: 0.05 0.1 ng/mL d-, l-MP: 0.01 0.25 ng/mL d-, l-PPA: 0.10 1.0

 21
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ng/mL  ± 

5.3.5.4.1: C- -022

6 10 mg

Ritalin® 10 mg

AUC

68.8 ± 18.9 % 98.5 ± 9.0 %

82.7 ± 14.2 %

AUC 98.5 % MP

5.3.5.4.2: C- -024

9 15 mL 15 mg

MP PPA AUC

MP

74.5 ± 12.0 70.4 ± 9.7 67.8 ± 4.4 % PPA 81.9 ± 16.6 72.5 ± 8.3 78.8

±10.2 %

OROS-1 OROS-2

OROS 5.3.1.1.4: C- -002

24 OROS-1 OROS-2

18 mg ×1 Ritalin® 5 mg 1 3

OROS-2 18 mg ×1 OROS-1 OROS-2

OROS-1 OROS-2

4

OROS-1 OROS-2 Cmax AUC 0 t

90 % MP 0.947 0.889, 1.008 0.946 0.906, 0.987 PPA

0.943 0.902, 0.985 0.941 0.919, 0.963 90 % 0.8 1.25

OROS-1 OROS-2

AUC OROS-1 OROS-2 AUC

MP 90.7 ± 26.2 85.2 ± 20.2 % PPA

103.3 ± 18.7 95.6 ± 15.0 % MP PPA

OROS-2 OROS-2 Cmax

AUC 0 t 90 % MP 1.300 1.206, 1.400 1.211 1.156,

 22
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1.270 PPA 1.110 1.068, 1.154 1.005 0.981, 1.029 MP 90 %

1.25 MP

MPH MPH 5.3.1.2.1: C- -024

36 35 18 mg ×1

Ritalin-SR® 20 mg ×1 1 1 Ritalin® 5 mg 1 3

3

MP 91.4 ± 

9.8 % 101.3 ± 10.2 % MP tmax

6.8 6.5 1 2

3.8 Cmax AUC

p=0.001 ANOVA

Cmax p=0.001 AUC

18 mg ×3 27 mg ×2

5.3.1.1.1: C-20 -018

36 34 27 mg ×2 A

18 mg ×3 B 27 mg ×2 18 mg ×3

4 MP Cmax AUC

27 mg ×2 /18 mg ×3 90 % 1.011 0.972, 1.052 1.003

0.979, 1.029 90 % 0.8 1.25 27 mg

×2 18 mg ×3 MP Cmax

AUC

27 mg ×2 18 mg ×3

18 mg ×2 36 mg ×1 18 mg ×3

54 mg ×1 18 mg

36 mg

90 % 0.8 1.25

36 mg 54 mg

90 % 0.8 1.25

5.3.1.1.2 5.3.1.1.3 5.3.1.2.2 5.3.1.3.1
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18 mg MP

tmax

C- -002 5.3.1.1.4 18 mg

MP MP Cmax

: 43.6 %

38.5 % AUC

: 46.5 % 45.9 %

tmax

AD/HD

5.3.3.2.3: C- -033 Cmax AUC

0 11.5 90 % 1.085 0.985, 1.195 0.983 0.895, 1.080

18 mg/ MP

C- -033

AD/HD

5.3.5.1.1: JNS001-JPN-01 AD/HD

5.3.5.2.1: JNS001-JPN-02 5.3.5.1.2: JNS001-JPN-03

AD/HD 5.3.3.2.3: C- -033

3 5.3.3.1.2: C- -025 5.3.3.1.3: C- -023 5.3.5.4.3: 12-001

in vitro

14C 1.0 μg/mL MP in vitro

15.2 ± 5.2 % 16.2 ± 1.1 % 5.3.2.1.1
14C 2.5 μg/mL 12 % MP

PPA 2.5 μg/mL p-OH MP 25 μg/mL oxo-MP 25 μg/mL

9 14 10 % 4.2.2.4.3
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0.25 mg/mL 14C 2 μmol/L NADPH

Radio-HPLC MP
14C MP

PPA MP 98.9 %

4.2.2.4.5

d-MPH l-MPH MP 100 ng/mL

MP

l-MP d-MP

4.2.2.4.4

6 CYP CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP2E1

CYP3A4 14C 2 μmol/L

MP CYP2D6 57.7 % CYP2C19 89.0 %

MP CYP2D6

4.2.2.4.5

6 CYP CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP2E1 CYP3A4

CYP

0.3 30 μmol/L AD/HD 54 mg Cmax 4 400

CYP2C9 10 13 % CYP2C9 0.3 10 μg/mL

30 μg/mL CYP2D6 18 %

2 6 % 4.2.2.4.6
14C 20 mg

PPA 80 %

4.2.2.4.3

5.3.5.1.1: JNS001-JPN-01

6 18 36 54 mg 18 mg ×1 2 3

MP PPA MP

1 2 7 8 Cmax
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MP
18 mg 36 mg 54 mg

Cmax ng/mL 3.30 ± 0.88 6.68 ± 2.39 9.68 ± 2.86
tmax hr 7.33 ± 1.63 7.67 ± 2.94 7.00 ± 2.10
t1/2 hr 3.93 ± 0.45 3.74 ± 0.23 3.59 ± 0.21

AUC(0 t) ng·hr/mL 40.34 ± 11.51 84.99 ± 36.63 120.42 ± 33.17
AUC ng·hr/mL 40.88 ± 11.50 85.48 ± 36.69 120.80 ± 33.20

n=6;  ± 

PPA
18 mg 36 mg 54 mg

Cmax ng/mL 95.30 ± 11.84 194.0 ± 22.5 302.5 ± 49.8
tmax hr 9.00 ± 1.67 9.00 ± 1.67 10.00 ± 0.00
t1/2 hr 8.42 ± 0.65 8.79 ± 0.79 8.21 ± 0.66

AUC(0 t) ng·hr/mL 1678.18 ± 167.56 3255.08 ± 413.77 4938.80 ± 679.76
AUC ng·hr/mL 1720.74± 182.87 3336.94 ± 426.73 5046.80 ± 712.05

n=6;  ± 

l-MP d-MP d-, l-PPA

5.33 7.67 5.92 10.00 Cmax 3.68 3.83 7.59 9.44

t1/2 l-PPA d-PPA l-MP d-MP

l-PPA MP

MP PPA d-MP d-, l-PPA Cmax AUC 18 54 mg

48

MP 0.9 % d-MP 1.56 1.95 % PPA 73.1 77.8 % d-, l-PPA 59.5

68.5 69.5 86.3 % l-MP 24

0.01 0.05 % MP d-, l-MP PPA

d-, l-PPA

6 18 mg 1 1 4

MP PPA

1 4 4 Cmax

AUC 1

18 mg 1 1 4 MP PPA
MP PPA

1 4 1 4
Cmax ng/mL 3.12 ± 0.58 3.97 ± 1.21 92.88 ± 9.81 106.1 ± 16.5
tmax hr 8.67 ± 2.07 8.00 ± 2.53 9.00 ± 1.67 9.00 ± 2.76
t1/2 hr 4.32 ± 0.24 4.05 ± 0.39 8.82 ± 1.46 8.99 ± 0.66
AUC(0 24) ng·hr/mL 40.64 ± 6.63 46.49 ± 9.57 1411.18 ± 155.17 1772.32 ± 319.43
AUC ng·hr/mL 42.55 ± 7.02 48.56 ± 10.03 1797.12 ± 354.18 2213.16 ± 485.04

n=6;  ± 

l-MP d-MP d-, l-PPA 4

1

4 AUC MP/PPA d-MP/d-PPA

MP PPA d-MP d-PPA

120 MP d-, l-MP
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1.05 2.18 0.03 % PPA d-, l-PPA 76.65 74.07 89.86 %

5.3.3.1.3: C- -023

32 18 mg 18 mg ×1 1 1 4

MP Cmax AUC 2.81 ± 0.96

3.00 ± 1.07 ng/mL 32.9 ± 11.7 35.2 ± 12.4 ng·hr/mL PPA 118.50 ± 

22.51 126.77 ± 18.58 ng/mL 1992.5 ± 217.9 1941.3 ± 235.6 ng·hr/mL 4

MP PPA

tmax 6.63 ± 2.27 7.59 ± 1.90 t1/2 3.93 ± 0.76 8.24 ± 1.01

tmax 7.41 ± 2.05 8.06 ± 1.72 t1/2 3.90 ± 0.71 7.74 ± 1.12

PPA MP AUC

MP PPA

5.3.3.1.2: C- -025

35 18 36 54 mg 18 mg ×1 2 3

d-, l-MP 1

6 8 Cmax d-MP l-MP 40

MP d-, l-PPA d-, l-MP

d-, l-MP d-, l-PPA Cmax AUC 18 54 mg

AUC

5.3.5.2.1: JNS001-JPN-02

AD/HD 6 12 18 45 mg 1 1 14

14 21 25 MP PPA 14

21 MP/PPA 1 2 14

21 MP PPA 18 36 mg/

14 21

MP PPA 45 mg/

2 MP PPA

MP PPA d-, l-MP d-, l-PPA

l-MP

2 : 14 55 MP PPA 21
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d-MP PPA

l-PPA d-PPA

MP

5.3.5.1.2: JNS001-JPN-03

AD/HD 92

.3: C- -033

27 18 36 54 mg 18 mg ×1

2

P  ± 
 MPH

91 18 mg 54 mg

1 1 Visit

4 Visit 3 6 16 +6 16

MP PPA 18 54

mg/

PPA/MP

l-MP

d-MP PPA l-PPA

d-PPA MP

5.3.3.2

AD/HD 32

3 1 1 Ritalin® 15 30 45 mg 5 mg 10 mg 15 mg

1 3

2 1:

2:

MP

PPA MP AUC 0.0309

0.0387 MP PPA

1 M

(mg) 30 4518 36 54 18 36 54 15

MP

MP
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3 33 7 3 7 3 7 3
Cmax

±
1
± 4

1
± 4 ± 7

1
± 1

1
± ± 3

1
± 6

1
± 7ng/mL

7.19
0.51

2.49
3.8

6.05
4.9

5.96
1.2

1.31
2.6

5.01
3.79

7.32
1.6

3.70
3.6

3.86
4.3

tmax

hr
9.63

± 1.73
7.99

± 2.80
10.30
± 2.04

9.43
± 0.02

8.13
± 1.05

9.11
± 2.54

8.13
± 2.32

8.28
± 1.95

8.80
± 3.04

AU 11.5) 1C(0

ng·hr/mL
57.10
± 2.78

92.62
± 30.35

118.93
± 45.28

50.43
± 7.78

87.70
± 18.22

21.53
± 37.31

48.49
± 5.80

94.36
± 26.76

89.10
± 25.31

 MPH
2 MP ±

(mg) 30 4518 36 54 18 36 54 15
33 7 4 7 4 3 7 4

Cmax

±
1
± 2

1
± 8 ± 1

1
± 9

2
± ± 2

1
± 3

1
± 7ng/mL

6.19
1.01

2.44
3.4

7.17
3.6

6.02
1.1

3.17
3.1

0.26
4.80

5.53
1.6

3.80
4.3

9.75
3.9

tmax

hr
10.82
± 1.13

8.08
± 2.77

7.70
± 2.06

7.72
± 3.27

7.19
± 1.49

8.30
± 1.47

8.12
± 2.36

6.01
± 1.52

8.44
± 2.00

AUC 11.5) 1 1 1 1(0
ng·hr/mL

43.06
± 2.80

97.95
± 24.93

55.41
± 49.33

47.21
± 9.10

06.40
± 25.60

51.15
± 38.92

44.09
± 14.00

97.03
± 28.16

33.64
± 35.22

.3 01

18 27 36 54 72 mg 1 1 10

8

: 5.3.5.1.1:

JN

5.3.5.4 : 12-0

AD/HD 13 16

6 1 1 6 6 MP

5.3.3.1.2: C- -025 Cmax AUC

d-, l-MP d-, l-PPA

S001-JPN-01 : 5.3.1.2.1: C- -024 5.3.1.1.2: C- -002

5.3.1.1.3: C- -025 5.3.3.1.3: C- -023 5.3.3.1.2: C- -025

Cmax AUC

Cmax AUC

AD/HD MP

5.3.5.2.1: JNS001-JPN-02 5.3.5.1.2: JNS001-JPN-03

5.3.3.2.3: C- -033
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6 21.6 ± 3.56 kg 21.1

± 3.42 kg  ± 16

>0.84

CES

kawa M et al, Drug Metab

D

 al,

20 kg

5.3.5.1.2:

JNS001-JPN-02 5.3.5.2.1: JNS001-JPN-03 5.3.5.2.5: JNS001-JPN-04

0 0.84 mg/kg 84.8 % 112/132

1.20 mg/kg 72.0 % 95/132 >1.20 mg/kg 88.0 % 73/83 5

18.7 ± 2.66 kg 16.0 kg

18 mg 1.13 mg/kg

18 mg

9 mg/ 39.7 % 50/126

18 mg/ 21.1 % 4/19 18 mg/

MP 18 mg

CES

CES

CES Hoso

ispos, 23: 1022-1027, 1995 CES

CES1 CES2 SNPs Marsh S et

Genomics, 84: 661-668, 2004 CES1

mRNA SNPs SNP

CES

CES CES

CES

CYP2C9 CYP2D6

30 μmol/L 10 13 % 18 % PPA MP

MP

CCDS ®

CYP2C9 CYP2D6
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AD/HD

5.3.5.1.1: JNS001-JPN -01

1-JPN-02 5.3.5.1.2: JNS001-JPN-03 5.3.5.2.5:

5.3.5.1.1: JNS001-JPN-01 20

18 36 54 mg 18 mg 1

48 1

20

AD/HD 6 12 20

5.3.5.2.1: JNS00

JNS001-JPN-04 5.3.3.2.3: C- -033 /

2 5.3.5.1.3: C- -025 5.3.5.1.4: C- -003

16

1 4

8 8 2

6 2 18 36 54 mg

3 6 2

18 mg 1 1 4

16

54 mg

1 2

1

18 54 mg 18 mg 1 1

5.3.5.2.1: JNS001-JPN-02 20

18 54 mg 1 1 3

AD/HD AD/HD RS-IV-J
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MPH 4

18 mg 4 MPH

ADHD RS-IV-J

AD/HD

6

1 1

MPH

1 1 2

1 1

18 mg 54 mg 3

25 Full Analysis Set: FAS

FAS ADHD RS-IV-J

 ± 

-4.5 ± 6.2

-12.0 ± 8.6

p=0.0013

p<0.0001 tADHD RS-IV-J ±

80 % 20/25

1

52 % 13/25

6 3 2

1 36 mg/

6 12 AD/HD 18 45 mg

AD/HD

AD/HD

ADHD RS-IV-J

1

AD/HD

5.3.5.1.2: JNS001-JPN-03 20 20

AD/HD 6 12 80 18 54 mg 3
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AD/HD

2 1 1

-12.6 ± 10.5 -3.6 ± 9.3

Wash-in Visit 2 1 1 3 10

Visit 2 Visit 5 1 MPH

MPH 4

MPH 18 mg 4

MPH MPH

1 1 2

1 18 54 mg

1 Visit 5 Visit 6 3 1

3 10

105 Wash-in 13 8 2

2 1 92

1 3 89 50 39

FAS

FAS Wash-in ADHD RS-IV-J

 ± -15.6 ± 10.8 -8.0 ± 9.7

-7.6 ± 10.3 95 % -12.0, -3.3

-9.0 ± 10.0 95 % -13.3, -4.8

p=0.0008 p<0.0001 t

3 : Visit 5 18 48

ADHD RS-IV-J ADHD RS-IV-J
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ADHD RS-IV-J

Visit3

Wash-in

84.8 % 78/92

38.0 % 19/50 35.9 % 14/39

2 Wash-in 1

1

73.9 % 68/92

33 11 9 8

7 6 5 24.0 % 12/50

25.6 % 10/39

2 QT QT QT

1 QT

1

 ± Visit 5 0.37 ± 0.68 -0.65 ± 0.90

Visit 6 0.54 ± 0.74 -0.47 ± 0.98

18 54 mg/ 3 6 6 12 AD/HD

5.3.5.2.5: JNS001-JPN-04 20 20

AD/HD 5.3.5.2.1: JNS001-JPN-02 5.3.5.1.2: JNS001

-JPN-03

12

24 23

1 18 27 36 45 54mg 1

1 1

1 1 18 mg

54 mg

2

2

Clinical Global Impression-

Severity CGI-S
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99 : 14 : 85

FAS

69 : 9 : 60 FAS

FAS ADHD RS-IV-J

Wash-in

 ± 95 %

-16.8 ± 12.4 -19.3, -14.4 -18.0 ± 12.6 -21.0, -15.0 Wash-in

t p<0.0001

99.0 % 98/99

1

6 3

1

79.8 % 79/99 35

17 10

QT Q 1 1

1

84.1 % 58/69

1 QT

36.2 % 25/69

5 4 2

 ± 6 n=90

2.75 ± 1.39 cm -0.30 ± 2.33 kg 12 n=80 5.38 ± 2.01 cm 1.74 ± 3.18 kg

18 n=50 8.28 ± 3.21 cm 3.76 ± 3.92 kg

17 2

1 2

1

1

1

18 54 mg/
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AD/HD

AD/HD

2

AD/HD , , /

AD/HD , , 2006 AD/HD

MPH AD/HD

AD/HD

AD/HD

AD/HD

AD/HD AD/HD

1 1

AD/HD

AD/HD

6 12 13

13 AD/HD

EU

EU 54 mg/ 13 17 72 mg/

2 mg/kg/ 5.3.5.2.1: JNS001-JPN-02

5.3.5.1.2: JNS001-JPN-03 6 12

5.3.5.2.5: JNS001-JPN-04 13 15 4

3 3 5.3.5.1.3: C- -025 5.3.5.1.4:

C- -003 5.3.5.1.5: C- -005 5.3.5.2.4: C- -012

5.3.5.4.4: -146 6 9 10 12 13
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5.3.5.4.4: -146 13 18 AD/HD

86 13 15 59 ADHD RS-IV

 ± -14.93 ± 10.72 -15.85 ± 9.48

89 -9.58 ± 9.73 13 15 68 -9.41 ± 10.61

p=0.0010 p=0.0038

ANCOVA 16 18 27 -12.93 ± 13.00 21

-10.14 ± 6.25 p=0.5211

13 15 Greenhill LL et al, J Am Acad Child Adolesc

Psychiatry, 41(2 Suppl): 26S-49S, 2002 AD/HD

16 18 AD/HD

1 18 72 mg/

1 18 54 mg/ 53/86

1 18 54 mg/

13 AD/HD 18 54 mg/

15 AD/HD

MPH AD/HD

18 54 mg/ 6 18 AD/HD

13 18

13 18 AD/HD

AD/HD AD/HD ,

, / AD/HD , ,

2006

AD/HD
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AD/HD

AD/HD

ADHD RS-IV-J

ADHD RS-IV-J

AD/HD

ADHD RS-IV-J 1999 /

ADHD RS-IV back translation

2001 9 12 6 15

5579 3082

AD/HD

AD/HD

ADHD RS-IV-J 5.3.5.2.1:

JNS001-JPN-02

ADHD RS-IV-J

1

ADHD RS-IV-J

ADHD RS-IV-J Global Assessment CGI

ADHD RS-IV-J AD/HD

5.3.5.2.1: JNS001-JPN-02 ADHD RS-IV-J

5.3.5.1.2: JNS001-JPN-03

5.3.5.2.1: JNS001-JPN-02 25 wash out

22

5.3.5.1.2: JNS001-JPN-03 Wash-in

MPH

1 1 2
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AD/HD

5.3.5.2.1:

JNS001-JPN-02, 2 5.3.5.1.2: JNS001-JPN-03, 3 5.3.5.2.5: JNS001-JPN-04, 4

5.3.5.1.3: C- -025 5.3.5.1.4: C- -003

5.3.5.1.5: C- -005 CS Inattention/ Overactivity

with Aggression Conners Rating Scale IOWA Conners RS Inattention/ Overactivity I/O

p<0.001

p=0.010 / ANOVA

5.3.5.2.4: C- -012 IOWA Conners 

RS I/O

5.3.5.4.4: -146 ADHD RS-IV

AD/HD -

5.3.5.2.1: JNS001-JPN-02: 0 5.3.5.1.2: JNS001-JPN-03: 4 5.3.5.2.5: JNS001-JPN-04:

4 AD/HD ADHD RS-IV-J

5.3.5.1.3: C- -025 5.3.5.1.4: C- -003 5.3.5.1.5: C- -005 CS

IOWA Conners RS I/O C- -005

- AD/HD

p<0.001 p=0.022

5.3.5.2.4: C- -012 AD/HD

AD/HD

AD/HD

AD/HD

AD/HD
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B*



MPH

MPH

3 5.3.5.2.1: JNS001-JPN-02 5.3.5.1.2: JNS001-JPN-03 5.3.5.2.5:

JNS001-JPN-04 6 5.3.3.2.3: C- -033 5.3.5.1.3: C- -025

5.3.5.1.4: C- -003 5.3.5.1.5: C- -005 5.3.5.2.3: C- -007 5.3.5.2.4:

C- -012 5.3.5.4.4: -146

6

3 216 6 808 -146 220

45.4 %  98 11.1 %  90 21.4 % 47
39.8 %  86 17.2 % 139 1.8 %  4
21.8 %  47 12.0 %  97 14.1 % 31

14.4 %  31 25.5 % 206 32.7 % 72

13.0 %  28 1.2 %  10 4.1 %  9

5.6 %  12 5.2 %  42 0.5 %  1

2.8 %   6 0 %   0 0 %  0

6

36 mg/ 54 mg/

5.3.5.1.2: JNS001-JPN-03 27.2 % 25/92 9.8 % 9/92

3 5.3.5.1.3: C- -025 5.3.5.1.4: C- -003

5.3.5.1.5: C- -005 21.9 % 51/233 11.6 % 27/233

5.3.5.4.4: -146 13-18
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5.3.5.2.5: JNS001-JPN-04
4  ± 

53.44 ± 30.86 % LOCF

49.67 ± 30.39 % -3.77 ± 14.02 %

5.3.5.2.4: C- -012

 (% )  (% )
±SD ±SD

99 53.44 ± 30.86
1M 99 51.09 ± 31.34 -2.35 ± 12.14
2M 99 49.86 ± 31.37 -3.58 ± 13.15
3M 97 49.41 ± 30.23 -3.55 ± 14.11
6M 90 52.02 ± 29.97 -2.31 ± 16.66
9M 83 52.45 ± 31.22 -2.25 ± 13.10
12M 80 51.97 ± 31.17 -3.88 ± 9.76
15M 65 48.05 ± 30.53 -8.34 ± 17.05
18M 50 49.69 ± 31.32 -5.35 ± 17.87
20M 29 49.19 ± 33.04 -4.28 ± 16.18
21M 13 38.55 ± 33.75 -6.22 ± 11.91
23M 1 53.31 -24.68

99 49.67 ± 30.39 -3.77 ± 14.02

 ± 

56.57 ± 30.37 %

LOCF 45.81 ± 31.99 %

-10.75 ± 14.43 %

5.3.5.2.4: C- -012

 (% )  (% )
±SD ±SD

99 56.57 ± 30.37
1M 99 52.23 ± 30.89 -4.34 ± 8.62
2M 99 49.98 ± 31.39 -6.58 ± 10.80
3M 97 48.56 ± 31.18 -7.98 ± 10.74
6M 90 46.92 ± 31.06 -10.68 ± 14.76
9M 83 47.79 ± 32.64 -10.43 ± 14.13
12M 80 48.41 ± 32.03 -10.67 ± 12.31

4 : 16
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 (% )  (% )
±SD ±SD

99 56.57 ± 30.37
15M 65 47.05 ± 30.77 -13.00 ± 14.30
18M 50 42.46 ± 31.36 -13.40 ± 16.53
20M 29 42.49 ± 32.46 -11.40 ± 15.14
21M 13 36.66 ± 28.11 -14.27 ± 16.82
23M 1 21.70 -17.06

99 45.81 ± 31.99 -10.75 ± 14.43

FDA AD/HD

FDA AD/HD MPH

20 FDA Pediatric Advisory

Committee 2005 6 30 2006 1 25

AD/HD WARNINGS

FDA 2006 2

9 AD/HD

WARNINGS

2006 5 22

AD/HD

2006 6

2007 2 21 AD/HD

2007 3

3 5.3.5.2.1: JNS001-JPN-02

5.3.5.1.2: JNS001-JPN-03 5.3.5.2.5: JNS001-JPN -04 6 QTc 2

QT QTc QT QTc Q 1
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MPH

5.3.5.2.5: JNS001-JPN-04 1 23

0.96 1.04 mg/kg

5.3.5.2.4: C- -012 1.09 ± 0.46 mg/kg 1 1.14 ± 

0.48 mg/kg 2 2

12 1.20 1.26 mg/kg

PSUR 2000 8

252 16 152 17

70 30 16 14 10

4 17 13 10 3

30

DSM-IV-TR

MPH

21 11 10

6 4

11 9 20 6

20 3 1 1 1 30

2 15

3 8 6 1

MPH

 43*:情報公開時に置き換え

６年間*



AD/HD

PSUR 2000 8

68 6 25

19 20 16 0 1 0

28 5 1

/ / 4.

84

MHRA 2000 8

74 3, ,

2.25/100 6.25/100 9.00/100

17.5/100 17 18

17 4 18 5 0 17

18 17 18 18 4 3

17 29 18 4 3 17

AD/HD

17 18

17 10

19 4.6/10 46/100 Miniño AM et al, National Vital

Statistics Reports, 50(15), 2002 AD/HD 5

24 AD/HD 32 39/10 320 390/100

3 James A et al, Acta Psychiatr Scand, 110: 408-415,

2004 AD/HD

AD/HD

AD/HD

5 :
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*:情報公開時に置き換え

６年間*

販売開始後67ヶ月*



MPH

GCP

JNS001-JPN-01 JNS001-JPN-02 JNS001

-JPN-03 JNS001-JPN-04 GCP

AD/HD
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2

19 8 9

19

5 8

AD/HD

AD/HD

AD/HD AD/HD

AD/HD AD/HD

ADHD-RS-IV-J

AD/HD AD/HD

AD/HD

AD/HD
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AD/HD

1 2

AD/HD

ADHD-RS-IV-J

AD/HD

13

6 12 13

6

6 13

4

AD/HD

18 mg 18

45 mg 1 1

1 1 9 mg 18 mg

1 54 mg
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AD/HD
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