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Development of Matrix Materials for Direct Compression of Controlled Release Dosage Forms.
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Aqueous dispersion ; Wet Granulation ; Coated granule ; Matrix tablet ; Coating efficiency
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Direct compression is a fastest and simplest way to manufacture a matrix-type controlled release dosage form. Since there are many
advantages for direct compression, an attempt to develop a practically useful matrix material for direct compression was initiated.



Employing wet granulation method, two common-used excipients of lactose and dicalcium phosphate was coated in a planetary
mixer with polymeric aqueous dispersion of ethylcellulose. Thereafter, drugs were mixed with those granules to produce matrix
tablets by direct compression. In the first part of this study, captopril having good water solubility was selected as a model drug. The
formulation variables including the kinds of excipients that was used to prepare matrix materials, the amount of ethylcellulose
coated, and the addition of water soluble material were tested. The physical properties of coated granules and the characteristics of
corresponding tablets were examined. The retarded extent of drug dissolution was evaluated by measuring the dissolution rate of
captopril from the corresponding matrix tablets. The results indicated that the coated granules possessed well flowability and
compressibility, and was suitable for direct compression. The dissolution rate of drug from these matrix tablets decreases with an
increasing amount that used to coat excipient. There shows no significant difference in controlling characteristics of the release rate
between lactose and dicalcium phosphate. In the second part of this study, a similar approach was employed to evaluate the
controlling characters for nifedipine having less water solubility. The results illustrated that all those matrix formulations
demonstrated optimal physical properties in term of flowability and compressibility. It was also suitable for direct compression to
manufacture matrix tablets with enough hardness and friability as well. Regarding the release characters, it showed that the higher
amount of ethylcellulose used to coat excipient, the effect of sustained release would be better. Solid dispersion of nifedipine with
HPMC was able to enhance the drug release. There showed different controlling characters between lactose and dicalcium phosphate
for such a drug of nifedipine with a less water solubility. It seems to be possible to further mix two kinds of coated granules in
various ratio to optimize the release rate.



