Thesis Title Preparation and Characterization of Drug-Solution-

Dropping Tablet

Author Mrs. Orawan Chitvanich

Degree Doctor of Philosophy (Pharmacy)

Thesis Advisory Committee  Assoc. Prof. Dr. Jakkapan Sirithunyalug Chairperson
Assoc. Prof. Dr. Siriporn - Okonogi Member
Assoc. Prof. Dr. Busaban  Sirithunyalug Member

ABSTRACT

This study is an attempt to design a novel method, drug-solution-dropping, in
preparing tablets expected to release the drug faster than those obtained from
conventional method. Chlorpheniramine maleate (CPM) and diazepam (DZP) were
used as a model drug of water soluble drug and poorly water soluble drug respectively.
Firstly, blank tablets consisting of dicalcium phosphate dihydrate, croscarmellose
sodium and magnesium stearate as filler, super disintegrant and lubricant, respectively,
were prepared by direct compression (DC). Another set of blank tablets were prepared
also by wet granulation (WG) with the same excipients excepting lactose as diluent.
The blank tablets prepared from both methods were compressed at 1000, 1400 and
1800 kg compression forces (CF) and their physical properties were characterized.
Absolute alcohol and dichloromethane were used as solvent to prepare drug solution
in a concentration of 100 micrograms per microliter. The prepared solution of 40 or
50 microliters of CPM or DZP, which is equivalent to 4 mg CPM or 5 mg DZP was

dropped on each blank tablet by using microsyringe.



A scanning electron microscope (SEM) was used to characterize both blank
and drug-solution-dropping tablet (DSDT). Their smoother surface morphology
revealed the evidence of drug particle size reduction. X-ray powder diffraction
(XRPD), X-ray monochromator (single crystal) analysis and differential scanning
calorimetry (DSC) were used to examine the crystalline state of CPM or DZP after
being dropped onto blank tablets. These techniques could not differentiate powder or
granule which was taken from DSDT whether it was the drug particles or the
excipients. Drug dissolution profiles of the DSDT prepared from DC or WG blank
tablet was compared to not only CPM and DZP tablet prepared by conventional DC
and WG method but also to commercial tablets. The results of the dissolution tests
revealed that DSDT as a novel method for tablet preparation to promote a faster drug
release rate especially in the case of CPM- SDT prepared from DC blank tablet at
1000 kg CF and DZP-SDT prepared from WG blank tablet at 1000 kg CF. From the
study of the effect of CF on drug release, it was found that the CF play also important
role especially the apparently different release between DSDT prepared from DC and
WG. Another advantage of this new tablet preparation also convinced more
uniformity of content. The stability studies of DSDT comparison with conventional
tablet were performed during three months storage and show its good stability.
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