CHAPTER Il

REVIEW OF LITERATURE

1. Polymer in hydrophilic matrices

Polymer in hydrophilic matrices can be devided into three groups (Salsa et al,

1997).
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Figure 1. Chemical structure of hydroxypropylmethylcellulose



1.2 Noncellulose natural or semisynthetic polymers
Hydrophilic polymers in this group include carageenans, XG and molasses.
XG is a high molecular weight polysaccharide gum produced in a pure culture

fermentation by the microorganism Xanthomonas compertris, an organism originally

isolated from rutabaga plant. XG contains three different monosaccharides: mannose,

S on the concentration of gum

in the solution. XG solutidns aeethole’ 4 WiGe DRrange of 3 to 12 and temperature

.
between 10-60°C (Wade ang fieglooq) 3§ s
/1 - | \

OH

P,

ﬂ'L!EJ’J‘VIEJ'ﬂ‘ﬁ £

M®=Na K, 112Ca

Figure 2. Chemical structure of xanthan gum




1.3 Polymers of acrylic acid
The most widely used of this group is commercialized under the name of
Carbopol®. Due to the ionic characteristic of these polymers, gelling formation is

dependent on the pH of dissolution medium.

Effect of HPMC on drug release was studied by several researchers (Ford et al,
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characteristics of polymers in the formulations (Kim and Fassihi, 1996).



2. Dissolution characteristics evaluation

Several methods have been proposed for the comparison of dissolution profiles,
such as a multivariate analysis of variance method to test for the difference between two
dissolution profiles (Shah et al., 1997). The difference factor and similarity factor were
applied as screening and optimization tool during development of controlled release

preparations (Pillay and Fassihi., 1998; Shah et al.,, 1998 and Peh and Wong, 2000).

Furthermore, the recommended ssolution profile comparison in FDA

Guidance for industry is the imilarity factor (f,). Difference

factor is a function of the -aveiaae-at een two dissolution curves
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In this study, the difference factor and similarity féctor were used to selected the

formulations.



3. Diltiazem hydrochloride
Physicochemical properties
Chemical name : (ZS-Cis)—3-(acetyloxy—5-[2—dimethylamino)ethyl]—2,3—

dihydro-2-(4-methoxy-phenyl)-1 ,o-benzothia-zepin-

4(5H)-one monohydrochloride

Molecular formula
Molecular weight
Appearance owder with bitter taste

Stability

Solubility it \Q\\\\ ely soluble in water,
v \ n ule in ether

ly stable in solid state

Diltiazem hydrochloridgfs giGaitium c blo€ker. It is used for treatment of

angina pectoris and hypertension. fg G [ e is shown in Figure 3.
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reported to be 80% prot bound It is hpophilic and has a a ge volume of distribution

(3-8 L[Kg) gmm Wﬁlﬁlﬁ ters of diltiazem
hydrochlonde lnﬂrﬂ uile 97 and Yeung et
al, 1998). It was found that diltiazefn hydrochloriga. ﬁ ﬂ undeWént first pass

metatory BTN S T3 U e S IEI b EL . crerce

unchangea in urine. This results in low bicavailability (35-40%). Patients had to take the

Diltiazem hydre human. It has been

drug 3-4 times/day.

* Thus, hydrophilic matrix is one of the modified release formulations that can

reduce frequency of administration of diltiazem hydrochloride.
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Several studies were reported about the bioavailability testing of diltiazem
hydrochloride sustained release in various types of subjects such as human, rabbit or
dog (Murata and Noda, 1992; Bialer et al.,1995; Homsy et al,1995; and Scheiwe et al,
1996). It was concluded that the rabbit is one of the suitable animal model for

investigating the kinetics and metabolism of diltiazem hydrochloride (Yeung et al, 1991).
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