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"Fig 1. The particle distributions of nitrendipine ,
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Fig 2 . X—ray diffraction patterns of physical mixture (a) and milling mixture (b)of nitrendipine |
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Tab 1 .Dissolution parameters of each product in vitro

Pafameter A B : C - D.
X (mg) 8 8154 7.8633 . 8.5799 6.8525
Ki 9.6020x10™% . 37336x1074 6 .0989 %1074 1'.3144.x107"
Ko 3.1339x1072 - 6.0666x1072 © 7.5772x1073 4.1682x 1072
ss 3.5048x107% | 1.0058x107% " 1.0129x1072 6.6244x 1072
Variance Co1.1982x107% t 3.3525% 1077 3.3763%x107% . 2.2081x1072
; AIC ~35.0262 ° . —26.7954 ~2.7389 . ~11.7153
sC . —34.629 ~26:3982 © —26 3472 ~11.3187

X, : First order release amount of drug in vitro ; K

: First order release rate constant of drug in vitro ;
release rate donstant of drug in vitro; SS : Sum of deviation square ;
warz criterion . A: Conventional tablet ; B

lation tablet .

Ky : Zero order
AIC : Akaike information criterion ; SC: Sch-
: Impérted tablet (Baycr); C: Conventional tablet ; D: New formu-

.
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Fab 2 Dlssolutlon comparison of cxperlmental data with eetlmated \alut of cach préduct in vitro

Released amount (n_]g)

“Time i
(min ) A . B c . D
D Ex Est Ex Est Ex Est Ex Est
5 0.426  0.450 1.760  1.758 o 0.655  0.698 1,929 1.939
0. 0.650  0.607 2.062  2.062 0.755 . 0.762 1.998  2.148
(s 0.747  0.763 2.0 2,137 0.854  0.826 2511 2.35
20 S 0916 0.920 2.144 2151 0.881 ° 0.890 2.659  2.565
30 1170 1.185 - 2154 2.180 1.028 1.017 ©2.893 2,981
60 1458 1.435 2.321 2,268 ©1.467  1.398 3323 3.3%2
90 L.671 1.678 2.409 2 .354 1,726 1.775 3,654 3.609
120 1914 1914 2387 2.439 2.001  2.001 - 3.841  3.856
P - 0.9991 - 0.9839 0'.9971 ' 0.9908

A Convunnondl tablet ; B :Imported ldblet (Bayer) ; C :Conventional tablet ; D : New formulation tablet .Ex : :Expe-

rimental data ; Est ; Eslmmled value .

AT G AR A A SRSMEMBGERE S,

Tab 3 . Dissolution rates of product D before and after storage for three months (n=6)

ﬁ'imé ) » Mean cumulative dlssolvcd % (SD) v
" (min) s o 150 10 60 9% 120
]’3 for 19.29 - |§ 87 24 89 26.23 - 28 43 3257 35.70 - -37.37.
ote . g . S il )
¢ 2.74) (2.28) 2 .00) (.71) (1.33) (1.25) . a ,\21) (1.76)
- 19 .11 2043 24 74 v 26.29 28.32 32.52 "35.84 ’37 57
Aler  oss) @U39) . 0.76)  U.55) . (.13) (.27). . (.43) . (.64
. ERNE ' ,'
(=) FAEGS B tﬂ‘ﬁél”— % (GC—-MS)ik
1 ﬁla %ﬁ:

L4 12, 5m x 0, 2mm (ID) B e 22 Bk R B T R (crosslinked dimethyl
silioone ) ; ifERE %S o 42 {6 24 220 'C #1280 C ik 100 T 4R ¥ 1 min F‘ﬁﬁaﬂ{m
260 C , T 3 20 T /min ;AR R R I BT “"‘ﬁ 70eV ; )ﬁﬁim?ﬁ‘:%’ﬂﬂﬁl
11 280 min ,IN#5 (diazepam Mg B Fa]l 9 ,533 min, ‘

2 bR S S
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C-=0.0159,>< —S'"‘—ri"—‘—'mc— +2.395x 107 r=0,9998
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3. HmEWERRER N
A ik W E RS R e BE 25 WY L T3 B 3R 92 45% (CV 5.39%); HW%
CV=13.75% (n= 5) Hfﬁj)“cv 4 .49% (m=5). :
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Fig.5 . Mean plasma nitrehdipine concentration of fur products

(n=12). (e ) Commercially conventioné[ tablet A ; .(x ) Import

tablet B (Bayer) ; (o ) Commercially gonventiénal tablet C ; (A )

New formulation tablet D !
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Tab:4 . Pharm acokinetic parameters of nitrendipine by fiiting with one com partment

model (zero order dissolution ; first order absorption )

c . D

Parameter . ' . A ..B
Ko, 1911695 " 3669252 7889 .78 162692 .44
.(:u'g/h_) _ . ’
K,0™') . 34487 1.3097 29805 0 2.4212
CKGTY 0.165 - - 0 .2545 0.2383 10 .2956.
VL) 48994 . 49004 49005 490.06
T, () S 25549 L1 5443 2.8231 ' 1.1600
Cunas ‘ 7.3918 19 7144 14 8530 30 .3693
(ng/ml) , _ ’ A '
AUC 56.5127 . 115452 $8 9966 138 .032
ings hrml) l o ' ( )
K 1) 0.1656 = - 0.2545 0.2383 0.2956
SS - 5.6491 . 10.8080 42153 13.0939
Variance . 0.8070 I .5440 0.6022 I .8705
AIC .27 .0465 34 1831 23 8259 36 .2936
sC . £ 286381 35.7747 25 .4175 37 .8852

Kg : Zero order release rate constant of drugin vive ;, K, : First order absorption rate constant of drug in vive; K :First

order elimination rate constant of drug in vive; . V: Apparent distribution volumg ; T, :Peak time ; Cp,y :Peak comr

centration ;  AUC : Area under curve ; Ky, : Slowest disposition ratg constant ; - SS :Sum of deviation square ; AIC -

Akaike information criterion ;  SC :Schwarz criterion |
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Tab 5. Comparison of experimental data with estimated value by fitting with one compartment
model ; po (zero order dlssolutlon ﬁrst order absorption )

Time Plasma mtrendlpme concentration (ng/ml)
k) B c b
Ex Est Ex * Est Ex Est Ex Est
0.5 0.9198 1.0828 6.7224  6.8682  2.2689  |.92° 21 .2558 21 .1557
1 2.3769 2.8723 16 .8035 15.¢671  4.1489 . 5.1954 29 3137 30 .0452
1.5 5.5667 4.6608 17,3923 19 .2460 9 .1693 8.4531 30 .9108 29 4321
. : o)
2 5.9758  6.3324 20 94917 19 6408 11.7220 11 .4242 25 8155 26 4352
2.5 7.0733 7.3848 18 .1743 18,6936 13.7104 14 0706 23,1550 23 1147
3 8.0248 7.1332 18 4199 ~17.1869 14 8614 14 7255 20 .4847 20 .0313
4 6.3666 6.1101 13 4114 13 8535 122133 12.1650 14,3440 14 9364
5 3.5416  5.1795 9.9652. 10 .8829. 9 .4663 9.6139 9.6404 1l 1162
8 3.8586 3.1514 5.3074 5.1050 4 3151 4.7042 5 .6683 4 .5789
12 1.6922 1.6247 2 .4500 1.8447 2 .3368 1.8133  .3.4854 1 .4033
24 0.7737 0.2226 1.3935 0.0869 1.4428 0.1038° 1.3520 - 0.04039
e 0.9563 0.9899 0999 0.9955
3 *EXTE'MWJFHF‘ ’
"A.C.DZ fﬁﬂﬁﬂ*ﬁﬁﬂi B %U?ﬂJB’JE%%UFﬁF (F)RLL F"ﬁﬁr%
‘F= i (A,C,D')xKlrm (A,C,D) % 100%

AUCO' » B)x K, (B)

K, BB EREER, 580 :A31.85%,C72.17% ,D 138 86%0

Tab 6 . Estimations of AUC,C

max * *max

T, and statistical results

AUC (ng « h/ml) Cinax (ng/ml) Toax ()
B 115 4825 19 .7144 18443
A 56 5127 7.3918 25549
* ok * ok * %

Analysis of variance

95% confidence interval
{as % of standard B)

=128 .59 ~ 1.36%

=130 .07 ~ 0.94%

10.69 ~ 73 .55%

B 115 .4525 19 .7144 1.8443

C 88 .9966 14,8630 28231
Analysis of variance * * ®
e G- w0 s

B 115 .4525 19 .7144 " 1.8443

D 30 .3693 11600

138 .032

Analysis of variance

L%

* -

Uk

95% confidence interval

(as % of standard B)

15.56 ~ 58 .85%

11.77 ~ .65 91%

-51.79~ 3 .11%

*P<0.05;

**P<0.01,
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STUDIES ON THE BIOAVAILABILITY OF NITRENDIPINE
TABLET ' | :
'ZY Zhu , FF Mao and JB Zhu

(Department o Pharmaceutics , China Pharmaceutical University , Nanjmg 21009)

ABSTRACT The problem of mtrendlpme tablets manufactured in China is its low
bioavailability . To solve this , a new tablet formulation was developed_ by using milling
method to increase_ its relative bioavailability |, '
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The commercially available conventional .tablet A (Nanjing factory)and C- (a Hebei
factory) and the new tablet formulation D were compared with the reference tablet
B (Bayer Company ,West Germany )in vitro and in vivo ' The determination of nitrendipine
in vivo was carried out by GC-—~MS The pharmacokinetic parameters of nitrendipine in -
vivo were estimated by using the nonlinear least square computer program.on the basis of
the compartment model (zero order dissolution ,first order absorption) . :

The bioavailability of A,C and D relative to B was 31 8% ,72 2% and 138 . 9%
respectively . The new tablet formuiation D is superior to the imported tablet B in both the
extent and rate of absorption | o

Key words Nitre’ndipine . Tablet ; GC—MS: Bioavailability





