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Abstract
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Investigator: Kittiwut Kasemwong, PhD
National Nanotechnology Center (NANOTEC)
National Science and Technology Development Agency (NSTDA)

E-mail Address: kittiwut@nanotec.or.th

Project Period: 24 Months

Colon targeting drug delivery systems are employed to improve the bioavailability of
protein and peptide drugs through the oral route. So it is important to prepare the drug carriers
for oral colon targeting drug delivery system. In this study, the nanocrystalline starch was
studied for use as a vehicle in oral colon targeting drug delivery. Nanocrystalline starch
particles are crystalline platelets resulting from the disruption of the semi-crystalline structure of
starch granules by the acid hydrolysis of amorphous parts. The results presented here for
nanocrystalline starch particle from cassava starch was observed to be aggregate of spherical
parallelepiped blocks. The melting temperature of nanocrystalline starch particles corresponds
to native cassava starch crystallite. It was also found that nanocrystalline starch particles can
be used in wet processes below 100°C and in dry processes below 150-200°C to avoid
melting. The statistical experimental design and the multi-linear regression analysis used in this
study have proven to be very useful for establishing predictive models for both the yield of
H,SO, hydrolysis of cassava starch granules and the crystalline properties of insoluble residues
after acid treatment. We achieved the production aqueous suspensions of nanocrystalline
starch particles after 7 days of 3.16 M H,SO, hydrolysis at 37°C and with a starch
concentration of 12.5 wt % with a yield of 32.12 wt %. Diclofenac release from tablets coated
with mixture of nanocrystalline starch and hydroxypropyl methyl cellulose phthalate (HPMCP)
was found to be minimal in simulated gastric and intestinal fluids. This suggests that these
mixed films provide starch domains that are resistant to the upper Gl tract and thus can

potentially be used in the preparation of colon-specific delivery devices.
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