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This research described the development of suspending agent(s) for pharmaceutical
suspension from sodium carboxymethyl mungbean starch (SCMMS). Fifteen (15)
SCMMSs were prepared chemically by a reaction between the native starch and
monochloroacetic acid in alkaline solution using four different solvents, including
methanol, ethanol, 1-propanol, and 2-propanol, with variation in temperature and time of
reaction. The obtained SCMMSs were subjected to infrared spectroscopy study to confirm
the substitution and the degree of substitution of each modified starch was determined. The
physicochemical properties of modified starches, including solubility in unheated water,
pH, particle surface and crystallinity, and viscosity and rheology were then evaluated.
These informations were used to select SCMMSs with suitable properties for evaluation of
efficiency as suspending agent in an ibuprofen suspension formulation, in comparison with
five commonly-used and commercially available suspending agents — Acacia (AC),
sodium Alginate (SA), sodium carboxymethylcellulose (SCMC), tragacanth (TG) and
Xanthan Gum (XG). The parameters evaluated included sedimentation volume ratio (SV),
ease of redispersibility (RD), viscosity and rheology, and content uniformity. The results
showed that the substitution with carboxymethyl groups occurred in all modified starch
prepared with the degree of éubstitution (D.S.) varied from 0.06 to 0.65. Of the 15
samples, 9 were freely soluble in water, yielding clear and viscous gel. The remaining 6
samples, having D.S. between 0.20 and 0.55 and were prepared using either methanol, 1-
propanol or 2-propanol as solvent, were partially soluble in water. All of the modified
starches prepared using ethanol as solvent were freely soluble in water. The 1% solution
of each modified starch recorded a pH between 9.0 and 10.7 which correlated with D.S.
while the granule appearances observed using scanning electron microscope (SEM) anu
the particle crystallinity assessed by X-ray diffraction (XRD) were also correlated and both
correlated with the solubility in unheated water. A 1% solution of most SCMMSs yielded
a viscosity between 22 and 37 mPa-s, except for MMS-M-04, of which a 1% solution
vielded a thickly viscous paste with a viscosity of 149 mPa-s. The three SCMMSs selected
for further evaluation were MMS-E-01, MMS-I-01 and MMS-M-04. The results indicated
that MMS-M-04 was the most effective SCMMSs as a suspending agent at 0.5 to 1% w/v
having all the parameters evaluated in the range of good to very good and was as good as
SCMC, TG and XG. The other two SCMMSs were also effective at concentration 1 to 2%.
MMS-M-04 should be further developed in the industrial scale.



