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ABSTRACT
TE 1569039

The objective of this project was to utilize the local made starches for development of
biodegradable pharmaceutical semisolid base. The developed base aimed to deliver the drug for
treatment of periodontal and dermatological diseases. The period of the whole project was 2
years. All data presented in this report were from the second year of work. Three kinds of local
made raw starches, = glutinous starch, rice starch, and tapioca starch, were modified according
to the method developed from the first year of this project. As two different solvents, methanol
and isopropanol, were used in the process of starch modification, six kinds of modified stafches
were obtained. They were modified glutinous starch from methanol (MGS), modified rice
starch from methanol (MRS), modified tapioca starch from methanol (MTS), modified
glutaneous starch from isopropanol (IGS), modified rice starch from isopropanol (IRS), and
modified tapioca starch from isopropancl (ITS). The development of gel base from each
modified starch was started by using glyceryl monooleate (GMO) or hydroxypropyl methyl
cellulose (HPMC) as a lipogel or hydrogel model base, respectively. Effect of electrolyte and
surfactant on the physicochemical property of the developed GMO lipogel base was firstly
carried out. Sodium chloride and calcium chloride were used as a represented monovalent and
divalent electrolyte respectively. Tween 80 and Span 80 were used as a represented water-
soluble and oil-soluble surfactant respectively. The results obviously indicated that the
electrolytes played an important role on viscosity and swelling properties of the lipogel bases.
Electrolyte with the concentration of 0.1-0.3% could increase the viscosity of the lipogel base
whereas it decreased the base swelling power. The divalent electrolyte exhibited stronger effect
than the monovalent one. However, electrolytes showed no effects on rheologic property and

the yield value of the lipogel bases. Surfactants caused increase in viscosity with the obvious
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change in rheoiogic property of the GMO base. Both types of surfactants used increased the
swelling power of the lipogel base.

On the attempt of using modified starches instead of GMO to form the lipogel bases, it
was found that the modified starches caused a gradual change in gel property from oil-like into
aqueous-like characteristics. The finished product was finally become an unstable hydrogel.

The development of hydrogel bases using modified starches was then carried out. It was
found that all modified starches exhibited hydrogel property with different viscosity after
adding certain amount of water. Therefore, the concentration of starches was adjusted in order
to make the hydrogel bases with suitable viscosity. It was found that the MGS, MRS, MTS,
IGS, IRS, and ITS hydrogel which contained 8%, 11%, 11%, 9%, 12%, and 11% of modified
starch respectively demonstrated the viscosity of about 32,000-39,000 cps, similar to that of the
model HPMC gel base.

The effect of electrolyte and surfactant on the property of hydrogel bases obtained was
studied by using sodium chloride, calcium chloride, Tween 80, and Span 80 as the adding
substances. The electrolytes showed an effect on starch hydrogel bases by decreasing gel
viscosity and yield value. They also caused precipitation of the gel base particularly when high
concentration of electrolytes was added. Divalent electrolyte showed more obvious effect than
the monovalent one. The results on effect of surfactant indicated the incompatibility between
Tween 80 and HPMC. Light and bulky precipitate was appeared when Tween 80 was added to
HPMC gel base. Surfactants caused an increase in viscosity in all modified starch gel bases.
Oil-soluble surfactant demonstrated stronger effect than the water-soluble one. Electrolytes and
surfactants played a strong influence on rheologic property of the modified starch gel bases.
They caused an increased in size of the hysteresis loop in each rheogram of the gel bases. This
indicated the retardation of the gel structure reformation after stress.

The development of pharmaceutical topical products using modified starch gel bases

was performed by using tetracycline hydrochloride (TCN) as a model drug. Three modified
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starch bases (MGS, MRS, MTS) were selected according to their tight stable structure, high
tolerant to electrolytes and surfactants, and low cost of production. The drug powder was
pulverized and sieved before used. Only portion with particle size less than 63 p was used to
incorporate in the gel bases. The physicochemical properties of the drug in the gel bases such
as morphology, thermal behavior, and crystalline characteristics were investigated by using
scanning electron microscope (SEM), differential scanning calorimetry (DSC), and X-ray
diffractometry (XRD), respectively. The results of SEM demonstrated the habit of TCN intact
as a tabular shape. No crystal of drug was found in each formulation under SEM. The DSC
thermogram indicated drug thermal degradation at the temperature above 230 °C. The identical
peaks in resulted XRD pattern indicated that the internal structure of the drug intact was in
crystalline structure. However, the halo pattern was appeared in XRD pattern of each TCN gel
formulations. This indicated that the drug in each formulation was not in crystalline form. The
results from SEM and XRD suggested that the drug was completely dissolved in the gel bases.
The in vitro dissolution study was performed by using a horizontal cell dissolution apparatus.
The results demonstrated that the drug was released from modified starch bases extremely
higher than that from HPMC base. The in vitro antibacterial activity of each formulation was
investigated using standard and clinical pathogenic periodontal and dermatological strains as the
test microorganisms. The results demonstrated that TCN formulations of modified starch bases
gave wider inhibition zone than that of HPMC base. This indicated the high efficiency in drug
release of modified starch bases. Among the three types of modified starch used, MGS and
MTS showed the most suitable gelling agent that possessed higher drug release property and led
the formulations higher effective to the pathogenic test microorganisms.

It was concluded that Thai local made starches have potential to be utilized as a gelling
agent in pharmaceuticai formulations. The base developed from the modified starches was

suitable for delivery drug in the treatment of periodontal and dermatologicali diseases.



