CHAPTER IV

DISCUSSION

HCTZ was poorly wetted due to its hydrophobicity. It aggregated and
floated on the water surface so itsidissolution was slow. Since chitin and its
derivatives enhanced the _dissoluti several poorly soluble drugs
improve HCTZ dissolution were

investigated using CT, CS, and L 1 several dispersion methods
compared with two pop atijers; PVP and PEG. The carriers used in the
experiment were dividedantortwo groups, Wntc{éc‘)rluble and water insoluble.
LMCS, PVP and PEG wer€ water so u {’e, while CT, CS and CSU were water

\ thin' controlled pasticle size range of 60/100
mesh. Processing me gonsisted ‘of physical method, kneading method,
solvent method of solid dispersion, S0 position method and ball milling
method of solid surfacg dispg s’fon;}-_' Thes ods were easy and simple and

scale. TH ‘llustrated that most HCTZ
dispersion systems exhibited . satisfactorily faster dissolution than its
corresponding physical mi tugé!-;‘vand‘ ‘pure drug, either treated or untreated.
Different dispersion mecthods with the “same  carrier showed different
dissolution patterns. For mp,,s_;@pers more amount of carrier the more
dissolution of drug, The summariZation of gy the time that was taken to
dissolve 80% of HCTZ;-is-shown-in-Fabie-5: -

HCTZ

The ﬁi;swﬂn'ﬂjf Utz %g&%&i&aﬂ@ed that most treated

HCTZ showediho increment of HCTZ dissolved except at the early stage of
HCTZ : ontrast ‘dissoluti CTZ _SMAwas significantly
sl TRITT T VTS VIER

q

The morphology and size of HCTZ PM were the same as pure HCTZ.
Both had wide particle size range. Size reduction and surface roughness
appeared on HCTZ KM, although the melting endothermic peak at 272° C was
the same as HCTZ which implied that kneading did not change its crystallinity.
However, like conventional granulation, kneading tended to adhere fine

particles(<50 pm) together and onto large particles. Therefore, the total surface
area of HCTZ KM might be the same as pure drug.



Table 6 The Time 80% of HCTZ from powder dissolution.

- 1:0 24 : 00 22.:50 38:11 29:55
8:16 1953
CT 5.:54 1:34
6:53 1:34
15:45 2:29
CS 14 : 34 1:34
9:27 1:34
12 :12 21:16
CSU 7:29 11:49
7:29 14 : 10
3:30/10:09 | 1:53/2:00%
LMCS 1:51/19:50 | 3:56/3:21%
*51/20:00 | 3:34/3:11*%
4:58 5 507
PVP 11:49 5:07
1:3¢ 5 37 :24 7:07 42389,
ﬂ o - fr - .f
. ' 4 v 'll‘ 4% b iI6517 -
PEG 17 9‘43 10 =14 5:07Q0 =

QW | ASNHRAINYFVIAR Y

* Swmgmg mill / Vibrating mill
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Different polymorph with some amorphous form of HCTZ were
evidently obtained from solvent deposition method supported by cuboid
morphology, lower melting point and different X-ray diffraction angles with
higher baseline. Due to the decreasing melting endotherm, higher dissolution
was expected. However the decreased dissolution was probably caused by
strong attraction force within compacted crystals. Similar melting endotherm
and X-ray diffraction spectra of HCTZ BM to HCTZ SM refered to the same
polymorph. Thus, their dissolution should be the same. However, ball milling
reduced the size of HCTZ to less than 10 pm though some were aggregated.
This submicron level of HCTZ B¥ wasimarkedly smaller than the size of other
HCTZ. Therefore, faster disso %exhibited. However, after 10

minutes, its dissolution was gradually that of HCTZ SM.
¥

The Effect of Carriefs ant

r\f:Ca?rTéT'Ratios
i€ps rsid n‘,,systems

-

_ Z ‘clearly enhanced the drug dissolution
tiiod. ‘The order of dissolution was as followed:

>QT PI‘%; gu\i HCTZ.

L
e
.

Dispersi
especially in ball milli
CT BM>> CT KM>

,“ .

T \
Physical mixingfof dmig andi@‘_ did\‘:iot alter their own characteristic.
Both ingredients were ifiterparticulate y mixed. The increased dissolution of
HCTZ from physical mixtures was simply attributable to the disintegration

- *

effect of CT. CT.could:bé swollen in water torprod
o O ane sA'etT _ag _-j

1977) . Particles

-l d i
In kneading method, the drug and catrier were intraparticulately
mixed. The disintegration effect of CT,was more prominent than in physical
mixing metlﬁ ﬁcﬁmﬁﬂlﬁ articles, deaggragated
and wetted. re)” their-dissoluti er. Since CT could not

dissolved in %{hanol, the prepared dispersion was solvent deposited. The

disso S 1y’ deposit onto the
e R K 7l Wi ) a3 4 petvb
was muth smaller and deaggregated. This led to better dissolution than both
HCTZ SM and CT PM. Increasing the amount of carrier increased the surface
area for drug deposition which leaded to greater surface area of drug particle

and better drug dissolution.

In all cases, ball milling with CT produced better dissolution than
other drug-CT mixtures. This showed the same results with Sawayanagi et al.
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(1983) who reported that dissolutions of prednisolone and phenytoin from
ground mixtures with chitin were significantly enhanced. In the experiment, as
the balls impacted on the mixture, curly sheet was changed to small flatly sheet
with rougher surface of the finely deposited drug. This strong grinding force
greatly disturbed the drug molecule than other dispersion techniques.
Therefore, more crystal size reduction and more amorphous drug, as disclosed
by lesser intensity peaks with higher baseline in X-ray diffraction pattern, were
obtained. Although no polymorphic alteration and chemical complexation from
X-ray diffraction pattern and IR spegtsa, the melting endotherm was markedly
lowered and broader around 247°C 512 8 i I

HCTZ melting point resultéd in the dis€oifition enhancement. Including the
disintegration effect of €T, BM, exhibiied superiority of dissolution over
other CT systems. _— | S—

Gion systems

§yste1ps, the dissolution of HCTZ in CS

. espé’élally from CS BM and was in the same

] SMD} €S P\ > pitte HCTZ.

.;u- -If:l ; ' A

tion prodiset fro CT, was more widely used due
id solution: - Thus the improvement of dissolution,

including drug crystal aglged - was both effects of being as

disintegrants with rapid dissolufion in aCid medium. From this reason CS

dispersions should exhibit hngrer dissohution than (ET dispersions. However,

slight difference wa:s.lobservgd, s J
"h...

-Jl
In physmgl mixture the drug and CS @ere only interparticulately

mixed while mtrapartlcylate mixing wa bserved in kneading mixture. Thus
the effect of ﬂ]ﬁ\ﬁﬂg 1&5 ‘iﬁ bvious in kneading
mixture than ﬁ TI ﬁa 1 tﬂm technique, CS SMD

also showed thé'same polymorph s HCTZ SM and CT S £ The ﬁner drug

ST

smon of drug
onto the9surface of CS might be present. Thus, the dissolution was not
maximized. For CS BM the dissolution obtained was the highest compared to
other HCTZ-CS dispersion. This was explained by the aforementioned milling
technique. Disappointedly the dissolution of HCTZ from CS BM was slightly
lower than that from CT BM, due to the larger average particle size range of CS
BM in SEM. This was probably caused by the more rigid properties of chitin
structure than chitosan which may result in a smaller size dispersion of drug
and chitin.
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C) HCTZ-CSU Dispersion Systems.

As an attempt on utilizing the local source, CSU was used to
compare with CS. The result of dissolution between both types of dispersion
showed some difference in each dispersion technique, especially in ball milling.
Comparision of tg, between CS and CSU dispersions was shown in Figure 58.
The order of increased dissolution was : CSU KM > CSU SMD > CSU BM >
CSU PM > pure HCTZ.

of any material may lead to different
characteristic of the product. The IR in Figure 56 revealed that CSU
had lesser degree of deagetylation and" higher molecular weight than
CS. This spectrometry=was-a rapid method~and conceded to observe the
residual CONH groups* ; roducmiy?et al., 1980). The higher the
intensity of 1650 cm:l.b? ex the amount, of carbonyl groups and the
lower the deacetylation™ dégre e lower “degree of deacetylation was
normally caused by-the shoste 'iocefs, time of processing. Therefore, the
hydrolysis of polymes”ché ently le§s hence higher molecular

Different sources or pmw

A
increased the dissolution by the
0 .S mer dispersions exhibited better
dissolution such as CSU 8 D=f ' ibited slightly higher dissolution
than CS SMD (1:2, 1:3). ﬁo%_veverﬂﬁ CSU dispersions showed slower
and/or lesser dissolution than €S dispersions. This was due to the higher
molecular weight oD.CSU resultmg in higher mm yscosnty, as the solution
viscosity was basiéz dy-a-measure of the size or extension in space of polymer
molecules (Flory, 15 « solved drug was slower. Higher
viscous medium was bv10usly observed from the-CSU than from CS during
the dissolution test. This.result was prominent in CSU BM which yielded poor
performance ﬁ Hﬁuﬂ;mmagﬁﬁﬁj ,mlﬁ the mixture powder
exposed to m ly dissolve compared

with CS BM which rapidly dissolyed.

PASAIAUINIANYAY

Due to the limited solubility of both chitin and chitosan, LMCS the
hydrolysis product which is extremely soluble in water has received
considerable attention to survey the possible utility for improve the drug
dissolution. Most dispersions of HCTZ with LMCS remarkably enhanced the
dissolution. The degree of enhancement achieved was in the order : LMCS
KM > LMCS SM > LMCS BM (SW, VB)> LMCS PM > LMCS SMD > pure
HCTZ.




T80%

1:1 ' 1:2 1:3

RATIO

~ Brm Hdkm [Llsmp NBm

Figure 58 Comparison of T, between CS and CSU
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Physical mixture of LMCS improved the dissolution of HCTZ less
than other LMCS dispersions except LMCS SMD. This was due to the drug did
not alter its solid characteristics. With only the hydrophilicity properties of
LMCS, wettability of the drug was improved with lesser degree of
agglomeration.

The dissolution obtained was the best in kneading mixture, LMCS
KM was superior over other techm'ques and other carriers. Although
essentially no interaction of dru MCS was observed from IR spectra,
changes of drug crystals in th , mixtures were apparent. The
crystallinity of LMCS KM was chan to the pattern of HCTZ BM,
but with more amorphism- due to ease of crystallinity and/or

microcrystal size, microcrystal shape. ﬁﬁwever the rapid dissolution
obvserved may not be explained by the erystal changes, as LMCS is very
b e wettability of drug particles by water

soluble in water, they*ng
through dispersion.Thi cement with Shlralshl et al.(1990) who

The dissolution of- &MCS SMwas ‘increased ‘and glose to LMCS KM. Tts
crystal size was deereased. hape was changed: ts showed small amount
A [y 1 as indicated in different
X-ray spectra from HCTZ BM."In"EMCS"SMD, Lgle drug still remained the
same crystallinity as o er SMD systems. The dissolution drug was deposited
onto the surfa CS, the increment of
carrier ratlo ﬁgd wﬂm Eﬁﬁ]ﬁ ssed the total surface

area for drug déposition.

N L —

of dissolation. The obtain systems was the reduction in crystal
size/shape and its crystallinity as same as other milling mixtures. Including the
hydrophilicity of LMCS lead to an improve of the dissolution. Unlike CT and
CS, milling with LMCS was not the best system and its dissolution also lesser
than that of CT/CS BM. This may explained by the different of their particle
shape as seen in the SEM. LMCS had riddle shape which led to more
agglomeration during milling than the two dimension sheet shape of CT/CS.
This agglomeration of LMCS together with the disintegration properties of
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CT/CS caused the slower dissolution of LMCS BM than CT/CS BM.
However, it is to mention that comparison between CT/CS BM and LMCS BM
was not applicable due to the difference of ball mill type.

E) HCTZ-PVP Dispersion Systems

Since PVP of various molecular weights are commercially available,
numerous publications reveiwed on the effect of molecular weight upon using.
Generally, the dissolution of drug decreased as the molecular weight of carrier
increased (doherty, 1987). In this s K30 was selected. The degree of
enhancement achieved was as follo )M > PVP KM > PVP SM >
pure drug > PVP PM. 9

S cr did not improve the dissolution. As
ange lits own characteristic in simple mixing.
aftier in increasing medium viscosity would retard
./ After kn ling, the mixture showed different
524G ? ;
i

"HCTZ BM but having some

solgtion than physical mixture

For solvent meghod, iomogeneous glassy mixture was obtained after
evaporation of the appropriated-sotvent, The drug was molecularly dispersed in
the carrier and dissolved fastes thari its own erystalline form. But the increment
of dissolution was not higher as expected eventhough{complete amorphism was
obtained.  Howeve er ) was markedly increase
dissolution especiallyrin 1:3 ratio. Thus the more ﬂlount of carrier should be
used to improve dissolution satisfactory. :
- e Qv
T DB A LT B PV s ot
by ball milling method. Very fine dispersion with small amount of aggregates
was obtain. e crystallini freduced toSom orphdus_characteristics,
like otlé ﬁﬁlw aﬁ%ﬁ Wéﬁ %ﬁ/ﬁs@ﬁ@s@hon was still

mi chitin i

lesser than most of ball milling with and its derivatives.

In physical mi
both drug and PVP \
Therefore the propertie$

and pure drug.

F) HCTZ- PEG dispersion systems

‘ Since there are available molecular weight fraction of PEG, in this
study, PEG 4000 was selected due to the suitability of molecular weight on
improving dissolution.The dissolution of HCTZ was increased in all PEG
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dispersion. The order of increase was as follows: PEG SM > PEG KM > PEG
PM > pure drug.

In physical mixture the dispersions was only the combination of
drug and carrier. Thus the enhancement in dissolution can be attributed to the
increased wettability of the drug. The similar results have been reported in
several systems (Craig, 1990). This improvement of wettability was more
obvious in kneading mixture, as the drug was intraparticularly mixed with the
carrier. The highest dissolutio S obtalned from solvent dispersion. This
was due to after coprec1p1tated‘:& £ cant amounts of drug, with proper of

phase transition, coul Eé“cntrapp helical interstitial space. Among
those solvent dispersi Sl\;l'm increased the dissolution close to
LMCS SM. |
The Effect of Dis/ ¢h lques \\‘

A)PM Tec s N

al
e physical mixtures were orderly
PM> CSU PM > PVP PM.

- g in carrier dispersion, resulted in
better dissolution than tho,sb ,off confrol drng. However the amorphization or the

reduction in partigle size on ﬁe &lspersmn of drug in a micronized state was
not obtained, thiis—the—improvemen :‘:"” was less than other
techniques. -

The effeg.t of carrier types, on the dlssolutmn was demonstrated.

Hydroph11 ﬁ m ution than hydrophoblc
carrier, du ﬁe sgsu QQ s the best carrier when

compared with PVP or PEG,, whlch was also hydrohilic carriers, the latter

o s VR ﬁmﬁﬂﬁﬁmﬁ obic carir e

improved dissolution by disintegrant effect.

B) KM Technique

The dissolution of HCTZ from the kneaded mixtures was
significantly enhanced, especially LMCS KM, in the order of LMCS >> CS
>CT>PVP>CSU>PEG>control drug (HCTZ, HCTZ KM). This method
produced better dissolution than physical mixtures. This could be state that
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kneading method help improvement of dissolution characteristics. Similar
results were previously reported by many researchers (Shiraishi et al., 1990 ;
Kimura et al., 1990; Imai et al., 1991).

In this experiment, kneading method was mainly to improve
wettablity and change the solid stage the drug. The crystal form of HCTZ in
any kneaded mixtures was the same as HCTZ BM but small amount of
amorphous form was observed. This led to greater dissolution than physical
mixtures. \ ‘ |

Among the carriers, chitin/ i#its derivatives exhibited higher
dissolution than the comparative ca#iersm PEG. The best carrier was
LMCS which yield superiof_dissol tlon over-othier dispersions. However, CS
KM may caused retar dissolved from tablet formulation if the
unsuitable concentratio _Sawayanagi et al. (1982) used chitosan as
a vehicle for prep T prés;wn matrix of propanolol hydrochloride
tablets and zero-order 3 releESe o‘f the drug was obtained.

The dissolution of HCTZ, \\@ increased through both systems of SM
and SMD techniques, esp 1a1b§.étMC S S} Vi, and was in the order of LMCS SM
> PEG SM > CT SMD > CS‘ﬁ-‘SMD > PVP SM > CS SMD > LMCS SMD >
control drug (HCTZ, HCTZ SM):- —‘«E-.i:-

Both SM-and-SMb-w sed-due-to tability of each carrier.
Water soluble polﬁ{mrs - LMCS, PVP,and 1ad been selected for SM
technique. While CT,/CS and CSU which exhibited poor solubility in common
solvents were for SMD techmque As different techniques it should not be

e 1R e B i e
molec@rﬁ o D U TS U e

was depesited form the solvent onto ace of inert carrier to obtain a high
surface area by reduction of particle size (Monkhouse and Lach, 1972). From
the experiment, SM technique produced better dissolution than SMD technique
because the drug in SM become partially or completely amorphous while
crystallinity of HCTZ still appeared in SMD. This was in agreement with
Allen and Kwan (1969), that the degree of crystallinity in solid dispersion
could markly influence the dissolution rate of a drug. In addition, the carrier in
SMD may not possess extensive surface area thus the dissolution was not
maximized.
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For SM, dispersion with LMCS exhibited superior dissolution over
its SMD dispersions and the comparative dispersion of PVP SM and PEG SM.
However, PEG SM increased dissolution closed to LMCS SM, especially 1:3
PEG SM. This was predicted that the drug could be entrapped in the helical
interstitial space of PEG structure resulting in molecular or colloidal dispersion
of the drug after coprecipitate (Craig, 1990). While in PVP SM, although the
completely amorphous state of HCTZ was obtained, the dissolution was still
lesser. The possible explanation was the reduction of surface area when
exposed to medium as observezpd ing the dissolution test that PVP SM

powder sank into the bottom and. ether thus hindered dissolution. In
addition, the DTA thermogram of I had new complex at higher of
melting endothermic peakzm;g' C) than’ (about 53° C) and LMCS SM

(about 87° C) indicatinm’ 1Ssser creﬂr@ - issolution than PEG SM and
LMCS SM. / ' S

For S
of SM dispersion exc
showed better diss
these carriers, it was
LMCS SMD. This e
that water insoluble r"'gév_g fa issolution when compared to water
soluble carrier which themselye dissolvedlea

i’!if_: ,{,S_.f, J.*-

D) BM Techniqué~ /'~

I,f'. |

ersion increased slower dissolution than those
- Chitin and its derivative in SMD dispersion
. thigsejof control drug. When compared among

at T @S’/ €SU SMD gave fast dissolution than

- v i
HCTZ in—dispersed—sysieins—picpared by milling technique
exhibited tremendous increment in jon~ Most carriers caused
significant improvement of dissolution compared with other techniques.

ﬁ ) ﬂ% \%’ I e particulate having
increased s ﬁ a lmo Wﬁtﬁyf\ﬁ oreover, it has been
previously report that milling not only reduced the particle size but also cause
the cmmmuﬁgﬁ 101S,S s.ph n of polymorphs,
crystallinity, - ‘chemi mﬁﬁ$s@(ﬁ séJ (Nakai, 1986).
Therefore the achieved dissolution was superior far from another simple
mechanical techniques except for LMCS KM.

In this experiment, during milling the crystal structure of the drug
molecule was disturbed, and changed to new crystal form or decreased crystal
size/shape, and/or some amorphous state appeared without any chemical
complexation. Beside crystal change, the increased dissolution was also
depended on the carrier properties. As can be seen from HCTZ BM, the drug
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tended to agglomerate therefore the applied force had less effect on the change
of crystal structure of drug molecule. This indicated that the carrier had great
effect on the drug crystal change. Milling caused deposmng and spreading,
may be monolayer, of the fine drug on the carrier surface. From this
mechanism, increment of carrier content should increase the dissolution as the
increase of total surface area and lesser agglomeratlon However, no
significant different in dissolution proﬁle from the increase carrier ratio 1 to 3,

this result may be due to the maximum increased dissolution profile was
obtained in the lowest of carrier rT’o

The effect of carrier ﬂ olution profile was investigated.
Chitin and its denvatlve%ept CSU ,ﬁd superior than the comparative

' i = C3> K VP >> CSU. This technique
i i g BM ¢ be ball milled. Comparison
among the carriers,.al sL'PVP BM showe same drug crystal changed

as other BM syste , t‘ e of PVP was considered due to the

In brief, all 1 1 issolution profile satisfactory.
For each carrier, the dispersion.that obtai e highest dissolution were in
the order of : LMCS KM CSiBM > PVP BM > PEG SM > CSU
KM. On the other hand, for‘ejach metheds obtained, the highest were in the
order of : BM > > PM = for PVP,CT, CS; S KM > PM for PEG; KM
>SM>BM > P A ———

TheW dissolution profile of the

studied dlssolutlon could be explamed by : The solid state changed of the drug ;

decrease o ho s _form, decrease crystal
51ze/shape ﬁmatlon and the effect
of carrier ; qurove of wetta 1 1ty, deaggregatlon dlsmtegratlon effect. These

mechﬁj ﬁ were summarized i Table 7. =

NN U NAINYIAY

Tablet Evaluation

Based on the good performance of dissolution profile, nine of 1:1
HCTZ-dispersion mixtures were selected and subjected to prepare into tablet
dosage form. The produced tablets, using direct compression method with
basic formula, were compared with the two commercials tablets (Brand A,
Brand B). The results showed the order of increased dissolution of tablet as
follow : CT BM > CS BM > LMCS SM > LMCS KM > PEG SM > LMCS BM
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Table 7 The possible mechanism of enhancing dissolution of HCTZ
from various dispersions.

\ W
; +
BM 8 L) + g
il . -
PM b I*.f"} F g t
LMCS [ KM o - + P,
SM G 2 P3
SMD I Py+A,
BM 123
(SW.VB)
PM -
PVP KM 0
SM Ay

PM; - - g -

PEG + L] - + L0
4] : ™ 0 o O O o
N VeTEN AT IV TR R
Note : +  positive P, Polymorph of HCTZ BM
- - negative (main peaks at 16.5°,19°,21° ,24.5° ,29° angle)
0 undone P; Another of HCTZ crystalline type
A; Amorphous form (main peaks at 16.5 °,19° ,21° -22° ,29° angle )

A, Partial amorphous form P, Another of HCTZ crystalline type
P, Polymorph of HCTZ (main peaks at 21° ,23.5° angle)
(inain peaks at 19°,29° angle)
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(SW, VB) > PVP BM > CSU KM with the tgy, of 2.5, 3.12, 4.37, 4.68, 4.96,
5.62, 5.62, 25.31, > 1 hr, respectively.

Comparison of tgy, showed that commercial and prepared tablets
except CSU KM met the USP XXII requirements (60% HCTZ dissolved within
1hr). The prepared tablets yielded far better dissolution than both commercial
tablets (Brand A-24.4, Brand B-30 minutes) except PVP BM. Large
differences in dissolution behavior among the prepared and commercial tablets
was mainly due to the factor of HCTZ, - carrier dispersion techniques. the other
factors may be the difference in for 2 and method of tabletting due to the
blank tablet also exhibited higher disselufion than the commercial tablets.
However, it was clearly ah?hzed that disselution of blank tablet was far lesser

than the produced Wo th faifferent formula/method of

tabletting can be omitted.

"

ss of tablet the longer disintegration time
and tgg0, ( Lowenth though the compression force was fixed at 500
Ib the hardness obtai agh picpared tablets were different. This was due
to the compressibilityfoffedch cartier: i prepared tablets. The order of
increased hardness sffollow: BMCS, SM< LMCS KM<PEG SM<CT
BM<CS BM<LMCS BM(SW, VB)<PVP'BM. It was obvious that PVP BM
possess the highest hardngss oia‘ﬁ'l,()' psiwhile the other carrier gave lesser and
were in the range of 4.5-8/kps.. For disintegration time, the order was as
follow: CT BM<CS BM<b:éﬁﬂ§\<Léf}%gM<LMcs SM<PEG SM< LMCS
BM(SW, VB)<PVP BM<brand B. It was showed that the disintegration time
issolution profile but not .)jzactly to the hardness.

In general,

was correspondin'%

o g
For the con‘lt_gllercial tablets, bra cxhibited very fast disintegration.
It was suggested that brand A might contain a sup€rdisintegrant, similar to the

prepared tablets, but notcbrand B. However, its dissolution profile was still far
lesserthanﬂéir%glﬁ t%sﬂ w ‘j w EJ f] ﬂ ﬁ

U
Due to the order of incfeased dissolution profile in.dispersion mixture

powdQ iﬁwaa@lﬂ?‘%ﬁlﬂmﬂeﬁﬁﬂuﬁﬁmpmed tablets
were acgordingly to those of der.” Some di es bserved, tablets
of CT BM and CS BM exhibited superior dissolution than that of LMCS KM.
This was due to the same reason in powder dissolution. In contrast PVP BM
tablet displayed slower dissolution profile than both commercial tablets. It may
be explained by the binding property of PVP. Also CSU KM tablet failed to
meet the USP XXII dissolution requirement , as the tablet swollen and retained

in the basket more than one hour. This was due to the gel forming properties of
chitosan in acid medium. Thus the reason that CS BM did not forming gel may
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explained the ball milling technique reduced particle size and drug was
deposited on its surface. While in kneading method, drug was wrapped in
larger sheet of chitosan, when contact with the medium the drug was
surrounded by wrapping gel.

As the in vitro results, it was indicated that ball milling of HCTZ with
carrier LMCS, CT or CS and kneading or solvent method with LMCS improved
the dissolution of HCTZ, suggesting that a similar enhancement can be
expected for the other poorly sol drugs in the same way. For carrier
selection, LMCS was found to be ent carrier for improve dissolution
profile. The highest diis'bluti_on hortest of tgy, from powder

dispersions in Table 6 PM, LMCS KM, LMCS SM.
e inmsing technique, but not CSU.
est carrier as the good performance of
ice c:r‘rngp}wo CS or LMCS. However,

as the same pattern of increased dissolution
ighet than CT. In Consideration, if CSU gave
be the selected one because it was the
industry. This was clearly that

It can be stated that
increase dissolution ¥

and the price was only s
the same characteristi

chitin and its derivative prope & of deacetylation and molecular
weight, can be useful o improvement ‘of \dissolution of HCTZ and more
advantage than the popular earrier or. PEG. For method selection,
kneading method was the//best - method#simple and easy to prepare for

improvement of dissoluﬁor}a.;csp:ggti;l‘ ¢ wath LMCS. The next chosen method
was ball milling duﬁ to the effectiveness oil vement of dissolution profile
i i€ fanding on its solid state

be considered, it ﬂ to explain why such
dispersed products gave high dissolution © predict the outcome of the final

product obtained. igpersion method, type and quantity of carrier used also

influenced oﬁlﬁrﬁw ﬁﬁo%@ﬁn cost. i
1 1gati ?T\Jo:ldme participated with the

In addition, further investigation

i T SRR RT

characteristics showld
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CONCLUSION

Chitin and its derivatives can be used to increase the dissolution of
HCTZ via various dispersion techniques : KM can be used to prepare
dispersion mixtures with all carriers studied ; SM and SMD were suitable for
water soluble carriers and water insoluble carriers respectively ; BM was
suitable for all carriers except PEG which could not be conducted. The types
of carriers, including the amount used, influenced the dissolution of HCTZ
from dispersion. The carriers,; d CS, can improve drug dissolution
effectively by BM techniqu: s not suitable for this technique.
The following concerned the carrier suitable for most
techniques. In addition. observed by SEM, X-ray
diffraction, IR spectra important role for improving

through partially ' ot - i crystallinity and crystal size,

shape, reduce in p iZe; fcomplexatior new polymorph. Another
improvement was wettabilifs “disinfegr. 1

From the inv dsp ixtures which allow very much
faster dissolution we M, €S BM,, , LMCS SM, PEG SM,
LMCS BM. The res v P§ __ﬁ) ‘chitin and its derivatives were more
effective than the most 3. of PVP and PEG. For prepared
tablets, similar to powde S}fd&ms fh ho superior than the two market
HCTZ showed superior dlS§9§1@. 1 the two marketed HCTZ tablets.

u,:é , |

g% 3
ﬂuﬂﬁﬂﬂﬂiW81ﬂi
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