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ABSTRACT

E 16225
The main purposes of this study are to improve physico-mechanical properties of
carboxymethyl modified mungbean starch (CMMS) via chemical cross-linking and to
evaluate its pharmaceutical property as a gelling agent. The alcohol tolerability of a
CMMS was improved by cross-linking reaction. Seven cross-linked carboxymethyl
modified mungbean starches (CL-MBs) were prepared by a single step reaction
between starch and monochloroacetic acid (MCA), with the addition of 1-10%
dichloroacetic acid (DCA) as a cross-linking agent under alkaline condition. The
reaction was carried out using methanol as a solvent at 70°C for 60 min. Modified
starch identifications and physicochemical properties, including free swelling capacity
(FSC), pH, clarity and viscosity was studied. CL-MBs were prepared in ethanol
(EtOH): water (H,0) of ratio 0:100, 30:70 and 50:50 at 1, 3 and 5%w/v. The results
showed that the alcohol tolerability was presented with CL-MBs. The FSC of CL-
MBs was two times higher than that of CMMS at 15 min, while CL-MB-7 can be
swollen up to 100 times of the starting weight at 180 min. The pH of 1, 3 and 5%w/v
CL-MBs paste were 6.8-7.4. The rheological profile of CL-MBs revealed a
pseudoplastic with thixotropic behavior; a typical characteristic of a gelling agent. The
rheograms of CL-MBs showed an increase in solution viscosity compared to that of
CMMS. The viscosities of 3%w/v solution in EtOH: H,O ratio of 0:100, 30:70 and



F16225

50:50 ranged between 2.51-6.96, 2.66-6.86 and 2.36-5.10 Pa.s., respectively. Under
accelerated condition, the characteristics of CL-MBs gel were not different from those
of CMMS gel. The clarity, pH and viscosity of 1%w/v CL-MBs gel were unchanged
at 30%v/v EtOH compared to those in water. The viscosity of CL-MBs after
subjecting to heating-cooling cycles remained two times higher than that of CMMS at
the same concentration. CL-MBs were used as gelling agent to substitute commercial
gelling agent in nimesulide (NM) gel formulation. The formulation containing CL-
MB-8 was the best as exhibited by good gel characteristics, which suggested a

potential use of CL-MBs as a new gelling biopolymer for pharmaceutical application.
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3.15M Stability of 3-commercial polymer gels (as HPMC, MC, SCMC)

3.15N
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3.18
3.19
3.20

at 5 %w/v in 50 %EtOH

Stability of commercial polymer gel (Carbopol 940)

at 0.5 %w/v and 1.0 %w/v in 50 %EtOH

The sample of rtheograms of CL-MB-7 at 1%w/v conc.

in the alcohol solution, stored in 8°C, 45°C and HC cycle stability
Nimesulide gel preparation

Recrystallization of nimesulide in the gel formulation
Nimesulide gel preformulations

Stability of the gel base by CL-MB-7, CL-MB-8, CL-MB-9,
compared with SCMC
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3.23

3.24

325

3.26

3.27

3.28

3.29
3.30

X1X

Stability of the nimesulide gel formulation by CL-MB-7, CL-MB-8,
CL-MB-9, compared with SCMC

Gel splitting of gel bases by CL-MB-7, CL-MB-8, CL-MB-9,
compared with SCMC in the stability test

Gel splitting of nimesulide gel formulations by CL-MB-7, CL-MB-8,
CL-MB-9, compared with SCMC in the stability test

The rheograms of gel bases by CL-MB-7, CL-MB-8, CL-MB-9,
compared with SCMC in the stability test

The rheograms of NM gel formulations by CL-MB-7, CL-MB-8,
CL-MB-9, compared with SCMC in the stability test

Nimesulide standard curve

Nimesulide released profiles when using CL-MB-7 as a gelling agent
Nimesulide released profiles when using CL-MB-8 as a gelling agent
Nimesulide released profiles when using CL-MB-9 as a gelling agent

Nimesulide released profiles when using SCMC as a gelling agent
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Abs.
ANOVA
C

cAMP
CL-MBs

CMMS or C-MB-100
CMPS

CMS

COX-1 & COX-2
CP

CSR

°C

DCA

DEB 96

DMSO

DP

DS

EtOH

FSC

FT-IR

GCWSS

HC
HPMC

ABBREVIATIONS

Absolute

Analysis of variance

Carbon

Cyclic adenosine monophosphate
Cross-linked carboxymethyl modified mungbean
starches

Carboxymethyl modified mungbean starch
Carboxymethyl potato starch
Carboxymethyl starch

Cyclooxygenase-1 and Cyclooxygenase-2
Carbopol 940

Controlled shear rate mode

Degree Celsius

Dichloroacetic acid

Denatured alcohol

Dimethyl sulfoxide

Degree of polymerization

Degree of substitution

Ethanol

Free Swelling Capacity

Fourier transform - infrared spectroscopy
Gram
Granular-Cold-Water-Soluble-Starch
Hour

Heating-cooling cycle stability
Hydroxypropylmethylcellulose

Litter



L-MB-100
M

MB

MC

MCA
MeOH

mg

min

mL

NM

nm
NSAIDs
PAF

PS

SCMC
SEM
TEA
TIS
uUsp
UV/VIS
w/v
w/w
XRD
puL
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xx1

Cross-linked modified mungbean starch
Molar

Mungbean starch

Methylcellulose
Monochloroacetic acid

Methanol

Milligram

Minute

Milliliter

Normality

Nimesulide

Nanometer

Nonsteroidal anti inflammatory drugs
Platelet activating factor

Potato starch

Correlation coefficient
Revolution per minute

Sodium carboxymethylcellulose
Scanning electron microscopy
Triethanlamine

Thai Industrial Standards Institute
United state pharmacopoeia
Ultraviolet/Visible

Weight by volume

Weight by weight

X-ray diffraction

Microlitter

Bragg’s angle

Maximum wave length





