CHAPTER 1V

DISCUSSION AND CONCLUSION

DISCUSSION

I1DM prepared‘ dispersion methods with

cyclodextrins as ca il t@ter dissolution than its
corresponding drug su
7N

aded drug, treated drug

and pure drud. n, quantity and type of

L‘ in drug dissolution
’\\"‘

cochem1c31 property of

cyclodextrin infl
prafiles., Furthermg

IDM in some dispersed

\:\\- markedly increasing in

dissolutiaon,
It is phiysicochemical properties
of the drus, ;ﬁ 1{ odextrin, as they may

|

propertxes, especially in soluhxlxty

and d1ssolﬁdum waﬂﬁwﬂﬂ]ﬂﬁmn were used for

evaluating Hf‘ such properé.les and explammg t.he differences
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shape, ab1b and appearance. X-ray method would definitely confirm

have different p _rmaceutlcal

the different molecular configuration within the solid while IR and

DTA would provide useful additional supported information.

The method of preparations of this present study were

grinding, kneading and solvent method. The dispersion methods were
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simple and ease to prepared; moreover this may be used in the
manufactures. The objective of +this study was to obtain the
formulation +that gave the increasing in dissolution for developing
IDM pawder. Furthermore, to study the influence of dispersion

methods, type and quantity of cyclodextrins and physicochemical

properties of dispersion / dissolution rate of IDM powders

and capsules.

,.Cyclodexty \ nateri that could formed

inclusion complex anic compounds and offer desirable

respectively. i tural CDS is p-CD because it has a
suitable cavity siz majority of drug molecules;
moreover it can produced in ‘the” _ ale with a reasonable price.

However\ s B —CD - 4l—--yl*—4--lll.---_ EaBaRd i“" ivat ives of‘ B _CD are

more interesting.ﬂx : e EMEB is used to compare

with the mnatural (iDS and its scl ility in water is 57 €/100 ml.

ﬂ‘lJEJ’JVIEJ‘V]TWEHﬂ‘i

IDM 15 practically ¢ insolublegdrug and knows to exist in a
numbeﬂ “Qa‘ﬁ’ni&u m;lQrmﬂgcatEljm have four
pclymor?:hs, Form 1-1V (Borka, 1974). They were prepared by variaous
organic solvents. The IR spectra of IDM polymorphs are presented in
Figure 74 . The IR spectra are different in each polymorphs at
carbonyl stretching region., This suggests the involvement of the C-0
gfoups in different types of hydrogen bonds in building up the
crystal lattice of the four modifications. In this Figure,

the IR spectra of Form 11! is not presented because none of the
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1gure 74 The IR spectra of four polymorphic modifications
of indomethacin (KBr disc). From the top : A:
Form I3 B: Form 1II; C: Form IV and D: the

solvent-containing form.
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solvents studied in his work yielded this Form and no preparative

method was fcﬁnd to collect in pure Form, too.

Dissolution studies

The dissolution of IDM were ranked as followed :

grounded drug > pure d > kneaded drug. IDM powder

exhibited poor s hydrophobici@y and

cccurrence of clu ' ie . drug particles in the
dissolution medium u. \gr\;thﬁsh he highest dissolution
because the parg' "w . :” _*~ nce increased in surface
area and dissclution @’tney equation. Kneading
drug with water -:glomérate and reduced in
surface area to aﬁgﬁjﬁi,: ot ion medium. Dissolution of
treated drug was more fpf{ eaded drug at the same size
range of studyi=This was explained hy tHe -

F)
e

IDM from Form En .

‘E‘ ering in polymorph of
;ngﬂag was evidenced by the
particle appearancip, the DTA rmograms, IR spectra and X-ray

ﬂ L LR mmm

it was obse ved that dissplution prgﬂxle of puregdrug is better,
This Q;qu aﬁﬂﬁmumr}ggmﬂgi&ﬂmm size
ranges zspecially smgll particles (from SEM) while treated drug
exhibited the ggglomeration of fine needle crystalline powder. This
would reduced the surface area and caused the dissolution aof

treated drug lower than that of pure drug.
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1. Grounded mixtures

Grinding 1is wused in order to produce the drug powder

exhibiting a high surface area available for dissolution and alsa to

ensure homogeneity of drug to provide dosagde uniformity. Furthermore,

ing not only reduces the particle

& molecular behavior such as

phsyerystallinity, and chemical

it had been reported tha
size but also cause
phase transition

reaction rate in soli

The ime for 80% released of
IDM showed that wh t,) ty of CDS in grounded
mixture, high diss ; :“,.« : ess time for TB80% was

obtained. It was obs rounded mixtures gave the
highest dissolution prof ='.J‘-¢ y § ¥ « > p. These may due to
“ 30 solubility in water
Y

is very high,in gnj of IDM from polymorph
Form I (0.4 mg/IOO mIJ to Form III (0.88 mg/100 ml) (Borka, 1974)

even at tﬂﬂﬂa WE}%@W ﬁ’}ﬂﬁthe particle size

reduction ca sed by gr1ndhpg. Moreo Jer: the 1nﬁbusxon complex
hetweQ Wf] ﬁ%ﬂiﬁﬁ“ﬂ“%l@ w&l\r]da al;t.xcm medium
thus causxng the 1improve in dissolution (Szeman et al., 1988).
Grounded mixtures of a- and §-CD gave the higher dissolution
profile than that of grounded drug and pure drug because the
salubilizing effect of CDS due to CDS molecules were more soluble
in dissolution medium than drug molecules. Furthermore, size

reduction caused by dgrinding alsoc caused the high surface area
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hence increased in +the dissalution. In the case of g-CD, at the
ratios of 1:0.5 - 1:3, they exhibited lower dissolution than other
CDS, afterthat when the ratios increased more than 1:3, the higher
dissolution was obtained. This may be the effect of the lowest
solubility of p-CD and no interaction hetween g-CD and IDM at the

sing in dissolution at the higher
%mos‘rams and solubility test
which indicated ¢t ial ﬁl complex of g-CD and IDM

was presented iy : \“a in the dissolution

ratio lower than 1:3. The i

ratios (> 1:3) was sup

medium.
2. Kneaded

The dissoluti E?: 1eaded mixtures were faster

than +that of the cont.r_ d kneaded drug. It could he

stated that  kneading method help imp -v«w of diésolution

7

characteristics. e' ously reported by many

al., 19913 Nozawa and Yamamoto, 19B839; Uekama et

g 18] B BIE H ARG o veani o

the drug po er by changed t&;e surface charactemst This effect

QR IR KA 3NN G e

The dissolution of kneaded mixtures were ranked as

researchers (Lin e

follow : DIMEB >3-CD > -CD > «-CD. The highest dissolution of
DIMEB kneaded mixtures might be due +ao the better sclubilizing
effect, the transformation of polymorph 1 to polymorph 111 (DTA

thermograms) and size reduction (SEM). Furthermore, during the
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preparation of the DIMEB kneaded mixtures, the products chtained
were yellow distinct from other kneaded products. Therefore, the
changing in color may be owing to some interaction between DIMEB and
I1DM ﬁhich could be inclusion complex during the preparations. And

the increasing of IDM dissolved in DIMEB solution from phase

solubility diagram was ich indicated the occurrence of

the inclusion comple medium. For §-CD kneaded

mixtures, they ion as compare to DIMEB,

especially 8t +the 3t 7' 5 his result may be due to the

reasgn as previou nded mixture. However,

§-CD kneaded mix than that of €rounded

mixture because D and IDM may be occur

due to the change (pale yellow) during the

preparation. This inclusion complex of the

mixture. However, thermograms did not change

- |

‘{]'of IDM particles and

except. for SEM ;;?:;
some change in eniﬂ}onu» : ulia,'solubility test dave
a little 1mprovementf solubxlxby IDM in the presence of §-CD,

Further mﬂ uﬂfa mtﬂ nﬁ w &I :]tﬂn‘ihe explanation of

this phenomena.
QW?ﬂ\ﬁﬂimﬁJMﬂWEﬂﬂﬂ
The enhanced in dissolution rate of g-CD is prohably due
to either the improved wettahility and increased solubility which
arose from interaction between the drug and g-CD molecules during
preparation and in +the test solution. ODTA thermograms showed the
small endothermic peak at 217321800, this indicated the partially

inclusion complex in the systems. The result was in accordance with
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Lin et al., they reported that kneaded method could not chtained the
true inclusion compound; however, it gave the high dissolution
compared with the pure drug and would be wuseful in industrial
manufacture (Lin et al.,, 1991). Above the fallowing reason, SEM

gave the addition explanation of data that the particle size was

reduced. And the solubilit IDM in the preseht of p-CD, was

asing\ the amount of p-CD.

Kneaded wmixtures d wluﬁon than the others,

1DM-CDS mixtures - eraction with IDM this

more soluble and in

evidenced oaof no
thermograms which iflentica E. , «of pure drug. The «-CD
kneaded mixtures ‘he'h dis -\ t.ion than pure drug and

kneaded drug beca : ._5;< ' ‘2 reduction and reduce

mixture ratio is
present for dis%ﬂ)ut 0 kiaaded mixtures and this
ratio was approxxm} Ly & LYEy ' 1:0.5 in g-CD, §-CD and DIMEB,

respecmvelﬂ u&L’J Qn EJ m‘ﬁ ‘Weﬂqvﬂ ﬁtement, when the

weight Patlo of CDS increaséd ahaove this value, nofehhancement was
observa.w'n’]ﬁgq stm NMQZ}.WHaaﬂe 1:85 8~CB
dave ngarly the same dissolution profile as §-CD and DIMEB at 1:1
ratic. This result showed that the inclusion complex in g-CD

kneaded mixture markly increase in tﬁe dissalution.

During the dissolution tests the powders of pure drug

and kneaded drug were poor wetted because they floated on the medium
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surface thus hindering dissclution. This poor wettahility resulted
in low dissolution of pure drug and kneaded drug. When the quantity
of CD in kneaded mixtures increased, the more particles sank to the
bottom of the flask or rapidly dissolved in the dissolution medium,
which indicated that CD may reduce the sunface tension of the medium

and facilitate the wetting.

These results leading to a higher
dissolution es-pecially ‘ U ant-like properties (Lin and
Kso, 18989). In the

with increase iny

1988), this leadin 5501ut profile of both kneaded

rease in surface tension

mixtures.

In the coeva ;é.{Vf
n o ,EP'JﬁQ‘

-

B at the ratioc 1:1, the high

dissolution at _#Ed slightly increased

che first stage possibly

J

came from polymorp 1c transformatxon the result was supported by DTA

thermograms ﬂﬂuhEJ tfﬂ T‘Iﬂ !nﬁ W’mﬂ ‘5—. the products. In

addition IRﬂﬂspecbra gave cﬁfhonyl stretchlng shift of carboxylic

oo R PR B FI H B v

stretch ng of ketone group to the lower wave number (1632 to

after 25 mim.tt-:ED

1687 cm ) indicated some interaction of DIMEB and IDM in the
mixtures. In the case of slowly increase in dissolution at latep
.stage, this phenomena could be explained by SEM which revealed the
small fine mneedle of Form Il on the surface af the products, X-ray

diffraction also exhibited a sharp peaks with corresponding to
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treated drug. Moreover, during the examination of”dgssolution, ik
was found that the aggregated and coalesced of particles had heen
formed to 8 hard compact on the test solution and still remained
until 60 minutes. The hard compact might be Form II polymorph which

exhibited slow dissolution. This could be hypothesized that during

the dissélution, Form 11 apidly soluble and partly change to
Form Il that made regate which exhibited slow
dissolution., The ’—, orphic transition in the
medium also was i \ bhesprevi i

Holohan and Reil
profile obtained st u; ther  CDS. Because of the
coevaporated was
spectra shawed a shi
the higher wave nu . ;_1;d; i 365-1736 cm '), in contrast
carbonyl stretching the lower wave number
(1692 +to 1686+1e _"”_‘_"__"" .0 the interaction of
IDM and DIMEB m xxt.m‘es. Furthermore, SEM
obtained the smoo%h surface of ¢ evaporated mixtures liked treated

o s (3484 W BUSIEADT. s s

endothermic peaks and occurred the £chalo pattern/ on the X-ray

diff‘r%m.r] aga ﬂsﬁmfumqfﬂcnﬂ:] adﬂbed that an

amorphous form might be exist in the mixtures.

In  «-, B-— and §-CD, The following of enhanced
dissolution was ranked as follow : §-CD > p-CD > a-CD., The increase
in dissolution was due ta the polymaorph change in three products,

this was the mixture of Form I! and Form 11! Because of in IR
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spectra showed the typical spectra of polymorph Form Il while DTA
thermograms showed the endothermic peak of palymorph Form 111. The
superiority of §-CD over p-CD can be explained that §-CD was more
soluble than pg-CD hence the more solubilization effect resulted.
However, «-CD was more soluble than g—-CD, but the dissclution of
i ossibly due to during the solvent
U/) r partly inclusion complexs

dxd not., This could be

p—CD was higher than «-CD,.

method preparation,

occurred in p-CD so

Examining t phs, the plates and prism of

IDM was reduced in gr erate to coarse particle in

kneaded drug and turnedtlg G aggregate of needle shape in

treated drugd. ; :  the dissoldtion was increased due
| ‘ "

ﬂ y+ however, decreased

and treated drug were observed. These may

e o NN T o

particles t t would PEduﬁF the surface ares ln contact with

RN URIAINYAY

In ¢grounded mixtures and kneaded mixtures, the size of DM

to size reducttt

K eaded

dissolution in

was reduced and some interaction that may be inclusion complex
occurred during the preparation in g-CD, §-CD and DIMEB. Furthermore,
in the case of DIMEB , polymorphic transformation was also observed

as indicated from DTA., As was mentioned in dissolution studies, the
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changed of IDM in a-CD mix£uées was not found. These would make g-

CD, §-CD and DIMEB obtained the high dissolution over «-CD.

In coevaporated DIMEB mixtures., IDM particles disappeared
and the products oﬁtained was similar as treated DIMEB and yellaw

ratio 1¢1, the small fine needle in

color appeared. In the casg|
\ s
the products was also ¢ y be due to the polymorphic

change as explain In a-, - and §-CD

sglvent mixtures , |
| TS \\\\

IDM with -

and changing in crystal
. some interaction bhetween
51on complex during the

preparation could ¢ \n obtained.

IR spectrsa

The dispe in various CDS were
investigated and ctra especially in the
carhonyl stretchlng regxons. When the drug was treated with alcohol,

YA HHGNEANE = o

indicated t transformatxip aof polzaorph I ta p&}ymorph i n
grounﬁlwr}ﬁﬂ ﬂdimd&]mft}xq WEI fq‘a &L a8 simple
superléiosxtlon of the pure drug and CDS spectra could he noticed;
moregver, the intensity of the C-0 stretching band was reduced when
the quantity of CD increased. This lower intensity of the carbonyl
stretching band at 1690 and 1717 cm = may due to the effect of
dilution of the drug by means of CDS or the occurrence of inclusion

compound in p-CD and §-CD. This could not be seen clearly because
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the inclusiqn coﬁpound occurred only partially. In the caoevaporates
of DIMEB, there was a significant shift in carbony! band indicated
some interaction between IDM and DIMEB. In the case of a-, g— and §-
CD prepared by solvent deposition, the carbonyl stretching band was

similar to treated drug that indicated that IDM had polymorphic

changed from IDM polymorph F "//o Form I1.

DTA thermograms

DTA therm d the endothermic peak

at 160 °C, indic In grounded drug and

kneaded drug the 150 obtained because there

were no shift of eated drug showed +two

endothermic peaks, indicated the transformation

of polymorph 1 to broad peak at 310 C could

referred to the \d8composition ¢

i gy,

g - 0

Cyclodextrxqf have no d fxned peak for melting point, but

o siorf 8 D P PN AR e srmeres

thermoanalytﬁ“al peak propertgdes of CDS‘ngend on th ater content,

ervei ) W G T b sldd el Y T

thermograms of the anhydrous «-CD show exothermic peaks at 167 C and
small endothermic peaks at ZSOOC. When a-CD was not complétely dry,
three endothermic peaks are present, presumably reflecting absorhbed
and bounded water of different energies. These peaks were centered
at 80 °C, IOGOC and 129°C (Szejtli, 1988). In this experiment, «-CD

showed +two broad endothermic peaks around 50°— 60°and 78° - 88°C and
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small endothermic peak at 137°- ISBOC, these may  indicated the
absarbed and bounded water escape from «-CD molecules. Afterthat,
there was no endothermic peak until around 31000, one large broad
and irregular endotherm could be seen to refer decompose of «-CD.

g-CD and §-CD exhibited two endothermic peaks, one broad peak around

o |
60 - 110 C referred the wate escape and the other broad and

irregular endotherm d the decomposition of p-CD

‘.

% endothermic peak around

and §-CD. However,

o o
160 - 300 C.

In groun i re.ands kne 2d mixture of a«-,p- and §-CD,
the thermograms 5 of thermograms of each
component alsao ion, However, the I[DM

diffraction peaks w n the intensity while CD peaks

increased with incresa CD. This indicated the IDM

particles were's diss ed—as5—indd { yetals in the mixtures

Vf T

that made the nngov : mm the case of p-CD, &

small endothermic pga at 215 — 21 C occurred in both grounded and

mnied a1 ARBNSNIIAG e oo

peak mcreased with increasidg the amogmt of CD @hile IDM peak
decreaewn aﬁ f\] jmhu\w l] I!J Y«] EJcr] amz-lmteractmns
be’oween IDM and g-CD and created the new compound that may hbe
inclusion complex. Because of IDM endotherm did not disappear so
the product was the mixture of IDM drug dispersed in g-CD and

inclusion compound.
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Grounded mixtures, kneaded mixtures and 1:1 coevaporated of
DIMEB, there were a shift of [DM thermogram from 160°t0 1470— 150°C
indicated the polymorphic changed to Form III. But in the 1:2 and

1:3 coevaporated systems, no endothermic peak of IDM were found. It

displayed some interaction veen DIMEB and IDM., This may bhe

é/xn in DIMEB. In solvent

deposition of «-, _g— —and a s at 147 ~ 150 C were

observed. This y 2/ podyn 1 !r-ansxt,mn to Form IIl in
the mixtures. Furth€rne i the case of p-CD solvent mixtures,

' N
partially complei the endothermic peak at

217 OC could be see

referred to an

Treated . i) the typical X-ray

diffraction peaKs. I in pure drug was

changed to Form . From X-ray dxf‘f‘r‘actxon in grounded and kneaded

mixture ofﬂ;!ﬂ:ﬁ]ﬁ{j Wﬁxﬂﬁw ﬁﬂ‘ﬂﬁdxﬂ‘ractogram at

S 4 6.9, 7 8, MG it. 0 tls 5 16‘9 and 20, 8 The results can be supported
by DTQ%’}@Q ﬁ ‘im Hﬁ%}dﬂﬂm}ﬂc&}answwn to
polymor h Il1l and existed in this mixtures., In the case of 1:1
coevaporated, some diffraction peak of‘r IDM were also obtained. These
indicated the partly crystalline DM still remain in the
coevaporates. However, in 1:2 and 1:3 coevaporated, +the absence
of crystalline IDOM peaks were chserved. This might be indicated

that IDM present as an amorphous form in DIMEB coevaporate systems,
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Phase solubility studies

It was observed that the concentration of IDM increased with
increasing of the concentration of p-CD and DIMEB. In the case aof

a«a- and {§-CD slightly increase. in e solubility of IDM were found.

The phase sclubility diagrar DIMEB can be classified

as type AN which indicated=+ : - inclusion compound in

the solution. These( RN e s previous reported

19

(Muller and Brauns,

The summary. ‘Red to prepare [IDM-CDS

dispersed éystems olution which could be

explained as follows:

1. Size rpe : leaggregation —or. Sdeagglomeration of

A
o ea of drug particles

!

particles (SEM),

might increase and sa d:d the dtssolutlun rate.

ﬂ‘lJEl’J‘l’lEWlﬁWEl']ﬂ‘i

2 A rtxally 1nclusapn complex formation oc rred during

e A SN TR IR VR D, o

dxffractx&%, SEM and phase solubility studies).



151

3. The possible saolubilization effect by CDS in the
microenviromment (diffusion layer) immediately surrounded the drug

particle.

4, Polymorphic chan: f drug molecule from the low

‘é) or in amorphous form. This
sherBaTubdl ity than the crystalline

1ubi lity polymorph which

salubility polymorph

can caused a8 sig
1\§M;:1nel Form I and Il thus

dispersibility of drug

is unstable, Bein

retard the dissoluti

5. Wetting
powders in the CDS wer, be due to the surfactant-
like property of CDS urface tension of the medium
thus increasing.din dissol stion (Hipayam 3~ Jet al., 1988; Muller,

L7
Brauns and Backengfel t1i, 1987).

J

{1 FNERTNE G e e

complexes improve dlss%}ubton of IDM, Beca se of physical
mIXtu%Wf]@Q&iﬁlﬁmH %Q? V}El,rr] a Ellutxon rates
than dr g alone. Furthermore, the preparation of the true inclusion
complex is rather difficult and mostly iﬁpractical for preparation

of commercial product.

From +the dissolution profile and TB0%, DIMEB showed the
highest dissolution followed by §-CD, g-CD and a—-CD, respectively.

Dispersion methods that obtained in the highest dissolution were
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ranked as follow: coevaporate > kneading > grinding for DIMEB and
kneading > grinding > solvent deposition for a-, g— and §-CD. These
results of the studies indicate that CD could be useful to increase

dissolution profile of IDM. The physicochemical property of IDM in

dispersed systems could explain why such dispersed

products gave the hi predict the outcome of the

final product obtain ‘epersion Qpe and quantity of CDS
used also influence €. Furthermore, the cost
of CDS especially
considered in order

ble properties of CDS may

be succeeded in enha 1DM.

-

Capsule evaluation

Because “of DIMEB was the most—powq f‘ul CD to increase
= \
] Y

dissolution of th reﬁrations in this study.

Each preparation m?t.hcds of DIM B and IDM mixtures at the lowest

ratiao that ﬁa“ﬂ%%&%j W\ﬂ%ﬂiml% IDM dissolved

within 20 mxnut.es) was selected andﬂbaected to @repare capsule

o A RIATN UHAIIEN B B

The increasing in dissolution of seven IDM capsules prepared
were ranked as follow ¢ 1:2 cﬁevaporation > 1:0.5 kneaded mixture >
1:0.5 ¢grounded mixture > grounded drug > treated drug> pure durg >
kneaded drug. These reasons were the same as previous discussion in
powders dissolution. The slow dissolution at the initial stage was

due to the 1ag time of the capsule to dissalve. In pure drug,
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grounded drug, treated drug and kneaded drug capsule, the
dissolution were higher than that of powder because of the possible
solubilizing effect of lactose in the preparation., Lactose was used

as diluent and it was very scluble in the medium hence enhanceing

the dissolution, However, dissolution of grounded mixture,

kneaded mixture and c were lower than that of the

corresponding powd 3 urﬁure. kneaded mixutre and
coevaporated powder 3 in~*x d that IDM in those three

“h.

systems appeared amorphous Form. When

incorporated with 2, corn starch, stearic
aéid in the polymorphic change may be
cccurred by the enﬂs that caused the low
dissolution. However, \e-~1awen ) M capsules, T80% of three
mixtures capsules gquirement of the USPXXII

specifications.,

V.

e

1t would %F stated that although the dispersed mixtures

offered mcﬂéugﬂn'a %E}%ﬁ,ﬁw &qﬂ "§ze of the products

might he eff t on the dxssohﬁt1on. Thisffore, the imum particle

BN U AT L -

alsa be studied as follows:

1., Stability of the coevaporated products in powder or when
included with other excipients should bhe studied including

dissolution and physicochemical properties.
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A “IN—VJVO test to determined the biocavailability.
General, higher blood levels can he achievéd if poorly soluble drugs
are solubilized by CD but not always. If the high blood level is

not desirable, the dose of drug could be adjusted.

¢f;;, ce And_Lhe unit operation should he
~ d

operated appropriately in erder to "hn=g=§ 0ptimization point that

3. Manufactur

cbtained the desirah 3 ipn 'pr £ drug.,

Augineninens
PRIAATUAMINYAE
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'CONCLUSION

Dispersed systems of IDM with CDS yielded more rapid
dissolution than pure drug and corresponding powders. The CDS gave
faster disolution characteristi indomethacin were ranked as
) W Dispersion techniques used,

properties of IDM in the

follow ¢ DIMEB > §-CD )
type, quantity of
mixtures alsoc influe profiles obtained. From
X-ray diffraction and SEM, an important
role for improvi v A di " .: eristics of IDM in
dispersed systems w uble polymorph of IDM
or amorphous Form ‘ ‘ complex occurred in the
preparation and / or nore, the improvement in
the wettability, iliza of the drug by CDS and size
reduction may also contr ‘. - 2. enhancement of dissclution of
IDM dispersed i r
¥
The polymthic conve . om high@:arg‘y polymorph to the
low ones :é oci\awhen the difgersed systems were incorporated

L) VBRI WELITLT mrece covsos une

lower dtssolut.xcm of the prepéred capsule, obtained.

’Q‘W'\ﬂ\‘iﬂ‘iﬁ“ﬂﬁﬂﬂﬁﬂaﬂ

with dilue
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