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Preparation of captopril delayed-onset, sustained release tablets

LUO Kuati'yanl’2 , YAO Tong'wei* , Huang An'ql2 (1. College of Phamnnaceutical Sciences, Zhejiang University, Hangzhou
310031, China; 2. Hangzhou Minsheng Phamaceutical Group CO., LTD., Hangziou 310011, China)

ABSTRACT: OBJECTIVE To prpare captopril delayed-onset, sustained rlease tablets that start releasing after a lag time 5h.
METHODS Captopril delayed-onset, sustained release tablets were prepared with dry-coated technology. Central composite design
was used to optim ize the formulation, artificial neural networks was used to predict the lag time of release, and multiple regression was
performed using statistic analysis software ( SAS). The observed values of the lag time of captopril delayed-onset, sustained release tab-
lets prepared under the optinum condition were compared with the predicted. The out shell com position was confimed. The com position
of core tablets was optim ized using captopril sustained release tablets as reference preparation and the similarity factor( £ ) as the evalu-
ation standard. Then the formulation of captopril dry-coated tablets was finally confimed. RESULTS The lag time in vitro of captopril

delayed-onset, sustained release tablets prepared under the optimum condition was 5h. The tablets had similar release behavior to refer
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ence products( f =64.06) and the drug release pattern was accorded with the first order kinetics. CONCLUTION  The lag tine of

this dry-coated tablets is only controlled by the composition of out shell. The sustained release after release starting is controlled by both
out shell and core tablet.

KEY WORDS: captopril; delayed-onset, sustained release tablet, dry-coated technology
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( Tab 1 Partition of factors and levels
)
’ ’ -1.414 -1 0 1 1.414
[1.2]
° X1 40% 43% 50% 57% 60%
3
, B, , X2 50% 56% 70% 84% 90%
2~3 N 2

> Tab 2 Central composite design with 2 factors
, FDA 1996 2

No. X X,
Alza Searle . | |
I, 2 1 -1
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4 -1 -1
’ 5 0 0
’ 6 1.414 0
7 0 1.414
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Fig 1 Accumulative release profile in vitro of captopril after
central composite design
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Tab 3 Prdicting the lag time of release with artificial neural
networks
No. X X, t lag( h)
1 1 1 3.8456
2 1 -1 6.8679
3 -1 1 3.5689
4 -1 -1 6.2766
5 0 0 4.5869
6 1.414 0 5.4939
7 0 1.414 1.7927
8 -1.414 0 4.3916
9 0 -1.414 7.4109
SAS

£, =4.915-1.7095X,, F =84.257, P =0. 0001,

r=0.9233,
X HPMC ,
1 X ,
f =5h X =
- 0.0497, 1 X, ,
, X, =-0.0497 HPMC
69.30% .
3.3
. X, , X,
, XN HPMC ,
X,/ 4 , 5h
4 5h
4 4 , 030815-2 030819
HPMC ,030827-2 030902 X,
) X )
5h,
4 4 5h

Tab4 Accumulative release percent at 5h of 4 batches of sam-

ple
HPMC X X, (%) (%)
030815-2 K4M 0 - 0.0497 10 11.87
030819 K100M 0 10.30
030827-2 K100M - 5.5556 9.83
030902 K100M -2.794 10.01
3.4
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Methocel K100M HPMC s
6 > >
, £, 5
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Tab 5 Selection results of core tablet formulation

030815-1 030815-2 030819 030827-1 030827-2 030827-3
30% 50% 50% 0% 10% 10%
HPMC K100M70% K4M50% K100M50% K100M100% K4M90% K100M90%
£ 64.06 59.60 63.50 49.61 47.82 60.89
( by =5h) ;
J11h( 6h) 60% ,
17h( 12h) 80%,
(Q) (100-Q) (v
Higuchi s 6.
1 L ) 6 S
-4 1 3 5 7 ¢ 11 13 15 17 19 21 23 25
H iguchi
2 4
Fig 2 The release profile in vitro of captopril sustained release
tablets and delayed-onset, sustained release tablet
6
Tab 6 Comparison of release behavior in vitro of two preparations
Q=6.4079t+13.133( R*> =0.9101) Q=6.186t+17.78( R>=0.9392)
Ln(100-Q) =-0.1423t+14.5572( R* =0.9788) Ln(100-Q) =-0.1955t+4.7191 (R*> =0.9733)
Higuchi Q =26.4421°-6.9413( R* =0.9738) Q =26.8750->-4. 487(R* =0.9949)
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s i HPMC s
. (281 HPMC
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