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Nine native rice starches with varied amylose content (AC) were modified by
carboxymethylation and crosslinking reactions using chioroacetic acid and sodium
trimetaphospate (STMP) to yield crosslinked carboxymethyl rice starch (CL-CMRS).

Reactions were carried out in single, simultaneous step under an alkaline environment at

70°C for 60 min. using methanol as a solvent. Physicochemical and pharmaceutical
propertiés pertinent to tablet disintegrating agent of CL-CMRS were evaluated, in comparison
with those of native rice starches, carboxymethyl rice starches (CMRS), and two commercial
superdisintegrants, crosscarmeliose sodium (Ac-Di-Sol®) and sodium starch glycolate
(Explotab®). The results showed that, under the preparation conditions, the shape and
appearances of CMRS and CL-CMRS granules under scanning electron microscope (SEM)
and their crystallinity remained similar to those of native starches. CMRSs with DS between
0.27 and 0.31 were soluble in water and formed gel. The addition of crosslinking reaction
resulted in a decrease in solubility but enhanced the water uptake and swelling properties in
the same fashion as Ac-Di-Sol and Explotab. The optimum concentration of STMP was
S%wiw, which yielded degrees of crosslink between 0.036 and 0.062 with phosphorus
content of 0.34+0.02 to 0.58+0.02%. The viscosities of 1%w/v CL-CMRS solution were 2 to
33 times lower than those of CMRS. Comparison among CL-CMRSs revealed that CL-CMRS
prepared from Klong Luang 1 (KL1) native starch exhibited the highest water uptake and
when utilized as disintegrant at 3%w/w and yielded the shortest disintegration time, which
ranged from 4.13 to more thaﬁ 15 min. Tablets using CL-CMRSs as disintegrant exhibited
faster disintegrating time than those containing native starches but still significantly slower
than those using Ac-Di-Sol or Explotab. AC of native starches influenced the water uptake
and swelling properties of CL-CMRSs but showed no correlation with the viscosity and
disintegration time. Assessments of the repose angle, flow rate and compressibility
percentage indicated that all CL-CMRSs possessed decent flowability with a higher volume-
to-mass ratio than that of native starches. Overall, CL-CMRSs possessed tablet disintegrant
property. Results from this study can be employed in the development of pharmaceutical
excipients for drug inqustry from domestically-available raw materials which not only help
reducing the import ':Jf high-priced excipients but also aided the value addition to the

domestic agricultural raw material.





