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Chapter IV

Dicussion and Conclusions

’ itin wes deacetylated to produce
/ deacetylation. Chitin , a
gd r

starting material,” his-experime 1t had been pulverized and

‘In  this study .

chitosans having di

sized through etylated. Therefore, the

particle size is meant that one of the

deacetylation f deacetylation factors
controlled in sagent , temperature and
atmospheric condi leacetylation processes was
reaction time. 'ving different degree of

deacetylation were obtairied by var : iop- time.

Degree deacetylation of eam chitosan product was

determined ﬂ VT%’ spectrometry. The
colloidal E was uﬂ or de erm.nmg the free amino
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determined by infrared spectrometry. Thus , infrared spectrometry

could be used to confirm the values attained from titration method.

The comparison of molecular weight by only viscosity

determination was in agreement with the results of the previous
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studies (Bough , Salter , Wu , and Perkins , 1878). Solution
viscosity is a basic method to measure the size or extension in space
of polymer molecules. Because of the simplicity of the method and

the viscosity - molecular weight relationship , the viscosity

determination is often used as a valuable tool to characterize the

molecular weight of the ,}}' 1853).
5

The v1scos on of chitosan was reduced when
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process increased. This

the reaction t
result was in- Bough, Salter, Wu, and
Perkins, 1978) t fis M SRRk Bielive reduced viscosity. It
could be notic hi .‘ g gher degree of deacetylation

(chitosan that deficefylated by hising higher resction time) exhibited

study pror ,.",‘ - chitosan matrices

were prepared @ directly compressing spr£ dried powder. The spray

drying Proﬁlﬁ 9 ?’ﬂyﬁ %’ ﬂ:ﬁse of three reasons:

2 | m agueous c ON Was us o avoid the explosmn hazard
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solvert, such as acetone or methanol. Organic solvent was one of the

air pollution and also toxic for human. Futhermore, a considerable
capital investment was required in the construction the flameproof
fitments nescessary to prevent solvent fire and explosion.
Consideration must also be given to the expense of solvent recovery

or to methods for the prevention of solvent reaching the atmosphere.
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There was also the continuous expense incurred in the purchase,
quality control and storage of solvent.

2. More uniform distribution of polymer and drug in matrices
waspossibly attained in comparison with the method of preparing the
matrices by conventional wet granulation. 'I"he distribution of polymer
in conventional process ; I epend upon the mixing dynamic and

ily occured. Bot therspray
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drying process, and drug was used so that

more homogenous m

3 ence teblet uniformity

could occurred ression was used because

both propranolol exhibited poor flow

property. The had the desirable

characteristics that icles were spherical and free

flowing.

dried powder of drug-

The noism-e contents of co-spra
NS g oo o =

chitosan w:ﬁﬁ | V]
spray dri qpowder of drug-chitosan-HPMC were more than 2.34%. This
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chitosdn alone.

The thickness of the matrix indicated that the compressional
force was uniform with the standard deviation never exceed + 0.03 for

all tested matrices.
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The hardness value of Formulation I was 2.87 Kp that was
the lowest. This result indicated that Formulation I had low binding
property. It was found that the increase in HPMC caused increase in
hardness value" (Fo.rmlations V-VII). It was indicated that HPMC woul

incresed binding property of matrices.

%\ disintegrated by erosion of

the disintegrating ned:um

The tablets
the tablets leadi
(0.1N HC1). The di ed when the reaction time
used in deac.etyi 7 Cess reased, ormlations I- -IV). The
difference in digh; — ;
rate of gel—for fof : | having difference in reaction time.
Formulation IV : ¢ forming caused decrease in

chitosan with low degree of

deacetylation retarded—-'wiy tion time. Therefore, It should

The releas( cpatterns of o/ matrix Formulations I-VII were

chmctem@ WA LR Ma WEL ) Qreace rate of these
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formed gelatinous mass in pH 1.5 , swelled and gradually eroded during
dissolution tested period. The matrices Formulations I-VII did not
formed gelatinous mass in buffer pH 6.8 but remained intact over the
dissolution tested period. The release profile of the matrices were

similar in both medium. The drug release in all Formulations exceptIII
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and IV was observed to greater in buffer pH 6.8, and lesser in buffer
PH 1.5. In contrast, the drug releasse in Fornuiation IV was greater in
buffer pH 1.5 and lesser in buffer pH 6.8. It was possible that
Formulation IV we.re not formed gelatinous mass in buffer pH 1.5.

Therefore, the matrix was rapidly diffused and eroded.

involved in the release process
r

The followi

from this system :

7 i n .,; matrix by the dissolution
fluid _ i N NN N

2. i , ate ayer of th ‘matrix

5. Slow dissol “‘.'.‘.';f' utérmost gelled layer. Any or a

3 . CASTIS
combination of these could be a rate:

ing ep in the process.

7
The diffigion of ‘GHSSOIEIER flull through the gel was
affected by the gel Gﬂeﬁh. Th fﬁﬂﬁﬁiier gel was in turn
,controlled@UeEJ‘i:Jo ﬂ'ﬂ ¢ i ’ o) e polymer used. It
. £ .

. v/ )
could quﬁdqzﬁ?. wmeaoﬂeaoetylatmn
(chitosgnthat deacetyla y using higher reaction time) exhibited

lower viscosity(CS 2>CS 3.5>CS 7>CS 10). Therefore, formulations

having lower degree of deacetylation would also increase the viscosity
of the surrounding fluid which would increase the gel-strength, and
thus. would slow the permeation rate of both the dissolution fluid and

the drug through the gel layer. This wes true for Formulation I-IV
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containing CS 2, CS 3.5, CS 7 and CS 10, respectively. In buffer pH1.5
Formulations V-VIII containing CS 2 and difference concentration of
HPMC, it was found that there was an inverse relationship between HPMC
concentration and .the rate of release. As the level of HPMC was
increased, the gel formed was firmer and more cohesive. This resulted

1.5 Formulations I-VII formed gel

in slower drug release. In buffer

and gradually eroded. Therefore y dissolution rate for these
_d

-
t%gsion through the gel layer

lations did not form gel

and erose, the di | ra led by diffusion. It was

The degrge of deacetylat: itdsan products increased

when the reactiongime incresased, correspmiing with an increase in

e BT e
spray dryi i eous ition. e pH of dissolution
. ¢ o/
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» allq formulations formed a gelatinous patrix and swelled but in the
buffer pH6.8, the matrices did not form a gelatinous mass and swelled.
Dissolution studies revealed that using only chitosan could not
achieve satisfactory controlled release system. The selection of

chitosan processed by reaction time 2 hours in combinastion with

different concentration of HPMC was found that there was sn inverse
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relationship between HPMC concentration and thé rate of release . In
addition, the hardness values increased when the formulation combined
with HPMC. The 5% HPMC was a suitable concentration to acheive
dissolution profiles. closed to requirement for propranoclol

hydrochloride extended release capsule according to USP XXIII. The
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