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2mg NPI 1  ( ) 2mg  
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Benidipine Hydrochloride JAN  

 
 

 

 

 

2mg 4mg  
8mg  
2mg 4mg  
8mg  
2mg 4mg  
8mg  

2006 3   3  
2008 3 14  
2006 7   7  
2008 7   4  
2006 7   7  
2008 7   4  
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 1  

 

1  
  1991  

 
2mg NPI 4mg NPI  

( ) 2006 3 2006 7  
8mg NPI

2008 3 2008 7
 

 
2  

(1) Ca DHP Membrane approach  
Ca2+

(2)1 1  
(3)  
(4)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 2  

 

 

1  
(1)  

2mg NPI  
4mg NPI  
8mg NPI  

 (2)  
Benidipine 

(3)  
+ + +  

 
2  

(1)  
JAN  

 (2)  
Benidipine Hydrochloride JAN  

  (3)
dipine  

 
3  

 

  
 

4  

 C28H31N3O6 HCl 

542.02 
 
5  

3-[ 3RS -1-Benzylpiperidin-3-yl] 5-methyl 4RS -2 6-dimethyl-4- 3-nitrophenyl  
-1,4-dihydropyridine-3 5-dicarboxylate monohydrochloride IUPAC  
 

6  
 



 3  

 
7  CAS  
  91599-74-5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 4  

 

1  
(1)  

 
(2)  

  
  

  
 (99.5) 

  
(37 )1) 

  
pH1.2 0.22mg/mL 
pH4.0 0.25mg/mL 
pH6.8 1.7 10-4mg/mL  

 0.01mg/mL 
(3)  

   
(4)  

200  
(5) 1  

pKa 7.34( ) 
(6)  

  
(7)  

( 100)  

2  
  

 
3  

(1) 1 100000

 
(2)

(3) 1 10 5mL 5mL 5
(2)  

 
 



 5  

4  
0.7g 10mL 70mL

0.1mol/L ( )  

0.1mol/L 1mL 54.20mg C28H31N3O6 HCl 
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1  
(1)  

2mg NPI  
4mg 8mg NPI  

 
 
 
 
 
 
 
 
 
 
 (2)  

 
 (3)  

 2mg NPI  NPI 217 
4mg NPI  NPI 217 A 
8mg NPI  NPI 117 

(4)pH pH  

2   
(1) ( )  

2mg NPI 1  ( ) 2mg  
4mg NPI 1  ( ) 4mg  
8mg NPI 1  ( ) 8mg  

 (2)  
2mg NPI 4mg NPI  

 
 

 
8mg NPI  

  
 (3)  

 
 

     

2mg NPI  

 

  

 

 

 

  

:6.1mm, :3.1mm, :85mg 

4mg NPI  

 

  

 

 

 

  

:7.1mm, :3.2mm, :135mg 

8mg NPI   

 

 
 

 

:8.1mm, :3.7mm, :200mg 
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3  
 

 
4 2  

 
(1)  

40 75 6 2mg
NPI 4mg NPI 8mg NPI

3  
 2mg NPI  

1) PTP  
   1  3  6  

 
     

 

 

 
 

 
235 239nm  
350 360nm 

    

     
(%) 

30
80%   

(  
1 ) 

92.1 
(84.0 101.8) 

91.4 
(84.9 98.0) 

92.0 
(87.8 95.9) 

92.8 
(86.2 97.6) 

    
(%) 

95.0 105.0% 100.0 
(99.1 101.1)   99.4 

(98.9 99.7) 

2)  
   1  3  6  

 
     

 

 

 
 

 
235 239nm  
350 360nm 

    

     
(%) 

30
80%   

(  
1 ) 

92.1 
(84.0 101.8) 

91.4 
(85.4 96.3) 

92.9 
(88.2 96.5) 

92.7 
(87.6 96.9) 

    
(%) 

95.0 105.0% 
100.0 

(99.1 101.1)   
99.7 

(98.2 100.9) 
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4mg NPI  
1) PTP  

   1  3  6  

 

     

 

 

 
 

 
235 239nm  
350 360nm 

    

     
(%) 

30
80%   

(  
1 ) 

91.2 
(84.3 96.7) 

90.8 
(85.0 98.4) 

91.8 
(85.3 96.3) 

92.4 
(84.2 99.4) 

    
(%) 

95.0 105.0% 
99.7 

(98.9 100.8)   
98.6 

(97.5 100.1) 

2)  
   1  3  6  

 

     

 

 

 
 

 
235 239nm  
350 360nm 

    

     
(%) 

30
80%   

(  
1 ) 

91.2 
(84.3 96.7) 

91.8 
(84.4 97.6) 

92.6 
(87.1 95.9) 

93.2 
(85.0 98.7) 

    
(%) 

95.0 105.0% 99.7 
(98.9 100.8)   98.6 

(97.4 99.9) 
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8mg NPI  
1) PTP  

   2   6  

 
 

    

 

 

 
 

 
235 239nm  
350 360nm 

    

     
(%) 

30
80%   

(  
1 ) 

98.0 
(89.8 106.0) 

97.0 
(89.9 101.9) 

96.6 
(86.9 103.6) 

95.0 
(88.2 103.1) 

    
(%) 

95.0 105.0% 
99.2 

(97.5 99.9) 
100.2 

(99.1 101.8) 
100.5 

(98.4 102.0) 
100.2 

(99.3 102.6) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 10  

(2)  
25 75% 3 2mg

NPI 4mg NPI
8mg NPI  

2mg NPI  

 3  

(Kp)  5.0 
(4.5 5.6) 

2.8 
(2.1 3.3) 

1/2  

% 30 80  98.3 97.9 

% 95.0 105.0 100.7 98.0 

 

4mg NPI  

 0.5  1  2  3  

     

(Kp)  
5.2 

(4.7
5.7) 

4.0 
(3.3
4.8) 

4.0 
(3.6
4.4) 

3.4 
(3.0
4.0) 

3.0 
(2.7
3.4) 

1/2       

% 30 80  92.9 92.5 93.2 92.0 91.0 

% 95.0 105.0 100.8 99.0 99.2 98.8 97.8 
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8mg NPI  

  
 

 1  2  3  

      

(kg)  8.0 5.1 4.1 4.1 

 
%  

45 85  
97.4 

(94.8 99.6) 
96.7 

(94.6 98.5) 
97.7 

(95.9 98.5) 
98.1 

(97.2 99.8) 

%  95.0 105.0 101.0 97.9 100.4 99.0 

 

 (3)  
2mg NPI 4mg NPI PTP

2000Lux 24 / 25 120 Lux
hr 8mg NPI

60 Lux hr  
2mg NPI PTP 120 Lux hr

120 lux hr  
4mg NPI PTP 120 Lux hr

60 Lux hr 120
Lux hr  

8mg NPI 60 Lux hr  
2mg NPI  

1)PTP  

 120 Lux hr 

(Kp)  5.0 
(4.5 5.6) 

3.8 
(3.6 4.1) 

1/2  

% 30 80  98.3 98.0 

% 95.0 105.0 100.7 101.0 

 
 
 



 12  

2)  

 120 Lux hr 

(kg)  5.0 
(4.5 5.6) 

3.2 
(3.0 3.4) 

1/2  

% 30 80  98.3 96.5 

% 95.0 105.0 100.7 98.8 

4mg NPI  
1)PTP  

 60  
Lux hr 120 Lux hr 

(Kp)  5.2 
(4.7 5.7) 

3.6 
(3.4 4.1) 

3.4 
(3.2 3.7) 

1/2  

% 30 80  92.9 93.5 92.5 

% 95.0 105.0 100.8 100.1 100.5 

2)  

 60  
Lux hr 120 Lux hr 

(Kp)  5.2 
(4.7 5.7) 

3.2 
(3.0 3.5) 

3.2 
(3.1 3.3) 

1/2  

% 30 80  92.9 92.6 93.1 

% 95.0 105.0 100.8 98.6 98.2 



 13  

8mg NPI  

  
 

 60 Lux hr 

    

(kg)  8.0 3.9 

%  45 85  97.4 
(94.8 99.6) 

97.9 
(95.6 100.4) 

%  95.0 105.0 101.0 98.4 

 
5  

 
 

6  
 

 
7 3) 

 2mg NPI 4mg NPI 8mg NPI

 
 

900mL 
50rpm 

 2mg 30 80%  
 4mg 30 80  
 8mg 45 85  

2mg NPI 4mg NPI  
8mg NPI  

 
8  

 
 
9  

10mg
100mL 10mL 100mL

235 239nm 350 360nm  
 
 



 14  

10  

  
( 237nm) 

4.6mm 10cm 3 m
 

25  
pH3.0 0.05mol/L / / 65
27 8  

20  
 

11.  
 

 
12.  

 

 

 
13.  

 
 

14.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 15  

 

1  
 

 
 
2  

(1)  
1 1 2 4mg  

1 1 8mg
 

1 1 4 8mg  
(2)  

1 4mg 1 2  
 

 
3  

(1) 2009 4  

(2)  

(3)  

(4)  
 

(5)  
1)  

2)  
 

3)  
   
4)  

 
(6)  

1)  
 

2)  
 

 
 
 



 16  

1
 

2
(1)  
  
(2) 4) 

SHR  

SHR 4mg NPI
( 4mg )

 

4mg NPI
SHR 3mg/kg

1.5 4 6 24  

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3)



 17  

1
(1)  

 
(2) 5) 

4mg 2mg NPI 2 4mg NPI
1 (n=20) Tmax 2mg NPI 0.88±0.42

4mg NPI 0.62 0.20  
8mg( 8mg NPI 1 )(n=20) Tmax 0.79

0.22  

(3)  

5) 

2mg NPI  

2mg NPI 2
4mg

AUC Cmax  

 
  

AUC0 8 

ng hr/mL  
Cmax 
ng/mL  

Tmax 
hr  

t1/2 
hr  

2mg
NPI  

2.073 1.251 1.223 0.756 0.88 0.42 1.63 0.70 

 
2mg  

2.047 1.160 1.267 0.541 0.88 0.29 1.61 0.67 

( n 20) 
 

 

 

 

 



 18  

4mg NPI  

4mg NPI 1
4mg

AUC Cmax  

 
  

AUC0 8 

ng hr/mL  
Cmax 
ng/mL  

Tmax 
hr  

t1/2 
hr  

4mg
NPI  

1.700 1.078 0.953 0.638 0.62 0.20 2.08 1.15 

 
4mg  

1.534 0.768 0.906 0.506 0.74 0.32 2.56 1.15 

( n 20) 

 
8mg NPI  

8mg NPI 1
8mg

AUC Cmax  

 
  

AUC0 12 

ng hr/mL  
Cmax 
ng/mL  

Tmax 
hr  

t1/2 
hr  

8mg
NPI  

4.085 1.012 1.783 0.646 0.79 0.22 3.79 1.03 

 
8mg  

4.292 1.121 1.884 0.618 0.77 0.16 3.45 0.82 

( n 20) 
 
 



 19  

 
AUC Cmax  

 

(4)

(5)

(6)
 

 
2  
(1)  

 
(2)  

 
(3)  

 
(4)  

 
(5)  

 
(6)  

 
(7)  

     
 
3  

 



 20  

4.
(1)  

 
(2)  

 
(3)  
   
(4)  

 
(5)  

5.  
(1)  

 
(2) CYP450  

-7.  
(3)  

(4)  

(5)  

 
6  

(1)  

(2)  

(3)  

 
7
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1
 

 
2

(1)  
 

(2) -10  

3

4

5.

(1)  
(2)  

 
(3) -9  

 
6.

(1)  
 

 
(2)  

 
(3)  

 

 
7.  

CYP3A4  
 (1)  
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(2)  
     

 
 

 

 
 

 

 

 
 

 
 

 

 
 

 
 

  
 

 
8  
(1)  

 

(2)  

( ) AST GOT ALT GPT -GTP
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(3)

  
 AST(GOT) ALT(GPT) -GTP Al-P LDH  
 BUN  
  
  

  
  
 

  
 CK CPK

 

 (4)  

(5)  
 

(6)
-8(3)  

 
9  

2mg/
 

 
10  

(1)  

 
(2) 

 
 

 
11  
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12  
 

 
13  

 
 

 

 
14

(1) 4 mg 8 mg  
(2)  PTP PTP  

PTP
 

15  

CAPD
 

 
16  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 25  

1

(1) .  

(2)  
 

(3)  
 

(4)  
 

 
2  
(1)  

 
(2)  

 
(3)  

 
(4)  
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1  
 2mg NPI  

4mg NPI  

8mg NPI  
 

   
 
2  

3  
 
3  

 
 
4

(1)  
14.  

(2)  
-6 14.  

 
5

 
 
6

2mg NPI 100 10 10 500 10 50 500  
4mg NPI 100 10 10 500 10 50 500  

700 14 50  
8mg NPI 100 10 10  

 
7  

2mg NPI 4mg NPI  
 

8mg NPI  
( )  

( ) ( ) 
 

8
2 4 8 
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9
 

 
10

 
2mg NPI 4mg NPI 2006 3 3  
8mg NPI 2008 3 14  

2mg NPI 21800AMZ10160000 
4mg NPI 21800AMZ10161000 
8mg NPI 22000AMX01397000 

 
11

2mg NPI 4mg NPI 2006 7 7  
8mg NPI 2008 7  4  

 
12

 
13

 
 
14

 
 
15  

16  

17
 

 HOT 9  
 

 
 

2mg NPI  117499101 2171021F1067 620004048 
4mg NPI  117505901 2171021F2101 620004056 
8mg NPI  118669701 2171021F3116 620008065 
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1
1) ( ) (Orange Book No.10) 
2)   ( )
3)   ( ) 
4)   ,56(3),395,2006 
5)   

2
15

The use of stems in the selection ofInternational Nonproprietary Names (INN) for 
pharmaceutical substances,2006 

 

1

2  
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