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Cross-linked carboxymethyl rice starch (CL-CMRS or MRS) was prepared
from native rice starch (RS) via dual-reaction with monochloroacetic acid (MCA) and
epichlorohydrin (ECH) as carboxymethylating and cross-linking agents, respectively.
Methanol and 2-propanol were employed as the solvent reaction under alkalinic
NaOH condition to yield two groups of MRS; MRS-M and MRS-I, respectively.
Varied concentrations of ECH (0-15 g per 100 g RS) were used in the preparation of
MRS to study the effects of ECH concentration of the properties of MRS.
Physicochemical properties evaluation included confirmation of carboxymethylation
by Fourier-transformed infrared spectroscopy (FTIR), degree of substitution (DS),
degree of cross-linking (DC), pH, clarity of paste, thermal properties by differential
scanning calorimetry (DSC), crystallinity by x-ray diffraction pattern (XRD),
morphology under scanning electron microscopy (SEM), solubility, swellability and
water uptake. FT-IR spectrum of each MRS showed a peak at 1600 cm™ which
indicated the presence of a carbonyl group as a result of the carboxymethylation. The
DS value of MRS-M and MRS-I ranged between 0.30-0.38 and 0.41-0.50,
respectively. All MRSs were insoluble but swellable in water, except MRS-M-01,
MRS-M-02, MRS-I-01 and MRS-I-02 which were completely soluble and forming
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viscous gel. SEM images of MRS-M showed significant changes in granule shape
and appearances from that of RS while the slight difference was obtained from MRS-
I. The result from DSC indicated that gelatinization enthalpy could not be determined
for each MRS because no gelatinization peak occurred. The pH of soluble MRS
solution (1% w/v) was in the range of 6.8-7.6. The clarity of paste of soluble MRS
was higher than that of RS. The swelling of MRSs decreased as the amount of ECH
was increased. MRS-M-03 showed the highest swelling value which was 19, 4 and 2
times higher than that of RS and two commercial superdisintegrants - croscarmellose
sodium (CCS) and sodium starch glycolate (SSG), respectively. Water uptake of
MRSs increased with increase of initial cross-linking level. However, it gradually
decreased with further increase of cross-linking level, over level 3 and 1 for MRS-M
and MRS-I, respectively. MRS-I-03 showed the highest water uptake which was
11.5, 2.6, and 1.6 higher than that of RS, CCS, and SSG, respectively.

The swellable MRSs were selected to evaluate the pharmaceutical potential
as tablet disintegrant with using aspirin as a model drug. Tablets (712.60 mg)
containing 500 mg aspirin and various types and amounts (2-6%) of MRSs were
prepared by direct compression using silicified microcrystalline cellulose (SMCC) as
a filler. In addition, SMCC tablets (705.71 mg) composing various types of
disintegrants were compressed. The tablets were then tested to measure the
disintegration time (DT), wetting time (WT) and water absorption ratio (R). The
results revealed that all selected MRSs performed well as tablet disintegrant, except
MRS-M-03. For both of SMCC and aspirin tablets, tablet composing MRS-I-03
yielded the lowest DT and WT value and also exhibited the highest R value compared
to that of the other MRSs. Moreover, the DT of 2% MRS-I-03-containing aspirin
tablet was 3.2, 1.6 and 1.7 times lower than that of RS, CCS, and SSG, respectively.
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