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This current rescarch study is based on the design and development of tetracycline
hydrochloride gel bases formulation in order to use for the treatment of periodontal diseases.
Three kinds of local made starches, glutinous starch, rice starch and tapioca starch were modified
according to carboxymethylation with monochloroacetic acid under basic condition. And using
methanol as a solvent. The development of gel bases was started by using a semi-synthetic
polymer, hydroxypropyl methylcellulose ( HPMC), as a hydroge! model base. The developed gel
bases obtained from each modified starches which had nearly viscosity to the model gel base,
contained 4 % w/w of HPMC, were sclected. In this study, it was found that the suitable
concentration of gel bases were contained 8 % w/w of modified glutinous starch (MGS), 11 %
w/w of both modified rice starch (MRS) and modified tapioca starch (MTS). The effects of
electrolytes on the viscosity were studied, which the concentration of CaCl, and NaCl were 0.1-
0.3 % w/w. The electrolytes decreased in viscosity of modified starches and also caused
precipitation particularly when high concentration of clectrolytes were added. And divalent
electrolyte showed more obvious effect than the monovalent one. The results on effect of
surfactants, span 80 and tween 80 at concentration 3 %, 5 % and 10 % respectively, indicated that
both surfactants enlianced the viscosity in all modified starches gel bases. Oil-soluble surfactant
demonstrated stronger effect than the water-soluble onc. Moreover, it was found that the
incompatibility between tween 80 and HPMC gel by causing precipitation in the gel formulations.
In this study, tetracycline hydrochloride was used as a model drug. The physiochemical property
study of drug, gel base and drug gel formulation by using scanning electron microscope (SEM)
revealed that morphology of drug powder was a tabular shape. But no crystal of drug was found
in each formulation. The thermal behavior study indicated that drug thermal degradation at
temperature above 230 c. Water from gel base and drug gel formulation was evaporated at
temperature 95-100 ©¢. The results from X-ray diffractometry (XRD) pattern demonstrated that
the internal structure of drug powder was in crystalline structure. However, the halo pattern was
appeared in XRD pattern when the drug was incorporated into each gei formulation. Based on the
results from SEM and XRD, it suggested that the drug was completely dissolved in the gel bases.
The in vitro antibacterial activity of each formulation showed that modified starch gel bases gavc
wider inhibition zone than that of HPMC base. The in vitro dissolution study indicated that the
drug release from modified starch bases was extremely higher than that HPMC base. Among
three types of modified starch used, glutinous starch and tapioca starch showed the best gelling
agents, as they exhibited the raaximum drug release property and effective to pathogenic test
microorganisms.

It was concluded that Thai local made starches have potential to be utilized as a gelling
agent in the locally delivered drug gel base. The developed formulations were used for treatment

of periodontitis instead of imported semi-synthetic gelling agents.





