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Nifedipine sustained-release matrix tablets based on direct compression :

preparation, in vitro release, and in vivo evaluation in beagle dogs

ZHANG Xin-zhong, WU Juan, ZHANG Hong
( Beijing Jingfeng Pharmaceutical CO. , Lid, Beijing 100070, China)

Abstract: Objective Using the direct compression method, sustained-release matrix tablets for once

daily administration of nifedipine were developed. Methods The nifedipine tablets were prepared with

hydroxypropylmethylcellulose as basic matrix material. The dissolution of nifedipine from the tablets was

evaluated as a formulation that had a sustained release over 24 h. The pharmacokinetic parameters of bea-

gle dogs were investigated by the HPLC-MS/MS method. Compared with control marketed tablets, the

relative bioavailability of the test tablets was calculated. Results The pharmacokinetic parameters of the

test tablets were similar with the reference tablets, which indicated that the test tablets possessed excel-

lent sustained-release performance. Relative bioavailability of the test tablets to control was (100.9 +

12.4) % . Statistics analysis showed that the release percentage of nifedipine from tablets in vitro was re-

lated to the drug absorption rate in vivo, r =0. 962 5. Conclusion The test nifedipine tablets could be

an ideal 24 h sustained-release formulation.

Key words: nifedipine; sustained-release matrix tablets; direct compression; relative bioavailability;

pharmacokinetics ; HPLC-MS/MS
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Fig 1. Cumulative release profiles of nifedipin ( NEP)

from test and reference formulations in 0. 5% SDS
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Fig 2. Typical chromatograms of NFP. A .blank excipients; B:reference substance; C:sample; 1:internal standard;2:NFP
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Fig 3. Plasma concentration-time curves of NFP after

oral administration of a single dose of test and reference

formulations to dogs
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Tab 1.

ministration of a single dose of test and reference formula-

Pharmacokinetic parameters of NFP after oral ad-

tions to dogs

Reference

Parameter Unit Test formulation

formulation
AUC(0 -t) pg-L7'-ht 293.165.4 289.5 +42.0
AUC(0 - ) Mg-L’l -h™! 315.9+67.8 308. 1 £42.8
MRT(0 -t) h 8.2+0.3 8.4+0.3
MRT(0 — w0 ) h 10.0 +1.2 9.8+0.9
Ly h 5.6x1.1 5.0+0.9
CL/F L-h™'-kg™' 0.098+0.018 0.099 +0.014
V/F L- kg'1 0.792 £0. 220 0.721 £0.203
Ca pg - L7 31.5+5.9 33.7£5.0
T s min 4.4 +0.5 5.6 0.5
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Tab 2.

cumulative release (Fd /%) in vitro of NFP test formula-

The absorption percentage ( Fa/% ) in vivo and

tions

t/h 0.5 1 2 4 5 6 8 12 24

Fa/% 5.8 10.1 20.2 33.5 41.6 45.5 52.4 65.6 98.4
Fd/% 1.5 3.3 13.2 43.1 49.6 55.6 72.6 78.7 95.4
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