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The purpose of the whole research project was to modify the structure of native starches
in order to make a gelling agent for pharmaceutical semisolid dosage form and to formulate a
suitable gel for treatment of periodontal and dermatological diseases. Therefor, the period of
time to achieve this aim of the whole project was proposed to be 2 years. All data presented in
this report were from the first year experiment. Three different kinds of native starch materials;
glutinous rice, rice, and tapioca flours, manufactured by local industries in Thailand, were used
as starting materials. The structure of starch molecule was modified by carboxymethylation
using monochloroacetic acid and sodium hydroxide. The reaction was done in various kinds of
alcohol as medium. The results indicated that methanol and isopropanol were suitable alcohols
for the reaction. The obtained modified starches were investigated for their physicochemical
properties such as particle size and shape, crystalline internal structure, swelling and gelling
properties. The study of particle size and shape was carried out by using ordinary microscope
and scanning electron microscope. The results showed that the size and shape of modified
starches were similar to those of the starting materials. Among three types of starches, the
shape of tapioca starch grain was relatively round and the size was biggest. The results from
powder X-ray diffraction demonstrated the loss of internal crystalline structure in modified
starch particles, which might cause the increase in water solubility. All modified starches
exhibited the swelling and gelling properties. Hydrogel bases were prepared by using the
modified starches in water at a concentration of 4%. Their physicochemical properties were
investigated in comparison with hydroxypropylmethy! cellulose (HPMC) hydrogel in the same
concentration. The gel bases obtained from all kinds of modified starches were colorless but

less in transparent property compared to HPMC gel base. The viscosity of gel bases of
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modified starch was less than HPMC gel base. However, the rheological behavior of all gel
bases expressed a desirable pseudoplastic flow. The effect of certain surfactants and
electrolytes on the stability of gel base was studied. The results indicated that an oil soluble
surfactant, Span 80, did affect the gel base. The appearance of all gel bases when added with
Span 80 was changed promptly from a transparent gel to an opaque white bream. The water
soluble surfactant, Tween 80, did not affect the gel bases of modified starch but caused
precipitation to HPMC gel base. Sodium chloride was used as a representative of a monovalent
electrolyte whereas calcium chloride was used as a representative of a divalent electrolyte. The
results showed that the electrolytes, particularly divalent calcium chloride caused distinct
precipitation to the gel bases of modified starch but did not affect to HPMC gel base.

The lipogel base using glyceryl monooleate (GMO) was also developed with the aim of
suitable lipogel formulation. The results from this development demonstrated that the
replacement of some part of GMO with certain vegetable oils could affect swelling and
rheological properties of the gel base. The swelling behavior of GMO gel base was extremely
increased when the buffer solution pH 5 and pH 9 was used instead of water. However, the
theological behavior of the gel base with vegetable oil trended to be undesirable Newtonian
flow. This indicated the effect of acid-base condition to the GMO lipogel base. The possibility
of incorporating modified starch to the suitable lipogel base obtained in this process will be
study in further experiment in the second year.

From those results researched in this year, it was concluded that the local made starches
could be utilized, after some modification, as a gelling agent in pharmaceutical semisolid
dosage form. The physicochemical properties of the gel bases developed from the modified
starches were similar to HPMC hydrogel. However, they were affected by certain surfactants

and electrolytes.



