CHAPTER I11

RESULTS

Preparation of grounded mixtures, kneaded mixtures, solvent mixtures

of indomethacin and corres i ethacin powder

The ap ; : indome haei is pale, yellow-tan,
odourless, crys . 0 ' -;extrins (a=, p—y §- CD

::\\ DIMEB is white creamy

pulverized, non-hygroscopic

\

and DIMEB) are whi
wax-like. They

and free-flowing

b A,
Both ¢grounded mi --n,_, a7 eaded mixtures were relatively
‘-"-*:‘:Aj- :

o

easy to prepare farat rterd mixture of a«-, p-
-

and 6-‘CD, the ‘)‘; ’1"'# e homogenecus paste,

except  for U-Caﬂ kneaded mixture was ﬂlle yellow paste. They
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couq mass product was obtained. Then, the product was dried
without screening. After drying, it was yellow stable mass and very

brittle when pulverized which could he manipulated to granﬁle form.

During preparation of the solvent mixture of «—-y, g— and J§-CD,
the products were yellow masses and similar to kneaded products,

however after drying process the products were white, white and very
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pale yellow in «-, g- and §-CD, resﬁéétively. They were mare brittle
when the amount of cyclodextrin increased in the preparation. The
products were free-flowing granules when sieved through a 40 mesh.,
For DIMEB solvent mixture, the product was yellow glass-like,

transparent and brittle, easily grounded and free-flowing powder

except in ratioc of 1:1, t was somewhat sticky mass. The

products were melt Then the products were
dried in desiccator g solvent.

Assay for content systems

The calibr acin in the mixture of
phosphate bBuffer ¢ ; e ater (1:4) as determined
using linear regressig ;_'.s_g, n Appendix 1 and 2.

The perGentage content of g «fetin in each dispersed

i '
systems obtainedmar d um s he indomethacin
contents were bet.'-een 95,30 = .BS% and meet the requirement

of USP XXIIﬂuEJ’J anJV]§WEJf]ﬂ‘§
wmmmggnmm

The dissolution profiles of grounded mixtures, kneaded

mixtures, solvent mixtures, pure drug, grounded drug, kneaded drug
L}
and treated drug powders are presented in Figures7—30, experimental

data are ¢given in Appendices 6-18, respectively. The results from

grounded mixtures, kneaded mixtures and solvent mixtures dissolution
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determinations revealed that DIMEB gave the fastest dissolution

profile, followed by §-, p- and a-CD.

1. Pure drud, grounded drug, kneaded drug and treated drug

The dissolution pr and data of pure drug, grounded
drug, kneaded drug and treated demonstrated in Figure 7
and Appendix 6, yunded drug exhibited the

fastest dissolution 'dl la gure drug, treated drug and

kneaded drug, res i ‘ ﬂh\w\\

2.

The diss d data of grounded mixture

systems are shown in Figur ppendices 7-10, respectively,

i

The ¢€rounded m ‘-";:mi.._zmzﬁmz:m.:L, ion profile followed

\"
1e ﬂunded mixtures of four

by grounded dru!ﬂ :
cycladextrtns (g ,‘@ §-CD and D B) gave the highest dissolution

when the ﬂ)% Hq w %m% Wlﬂ%ﬂﬁparatlons were the

highest ton. And the dissglution aof Jndomethacin gncreased as the

cont] Hlcsp GhineF ) Gbtesded bkl Vil Bheike svscen.

There were slightly increased in dissolution profiles af
«-CD in the ratios between 1:0.5 to 1:2, p-CD in the ratios 1:0.5 to
1:2 and §-CD in 1:0.5 to 1:1, In the case of indomethacin : DIMEB
grounded mixture systems in the.ratios of 1:0.5 to 1:3 the slightly

different results in theirs dissolution profiles were observed. As
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the weight fracti6n> of DIMEB increased, the dissolutidn rate also
slightly increased. In addition, it was observed that the DIMEB
systems gave markedly faster dissolution rates than grounded drug

and. pure drug systems.

All grounded mixture systems, the release of indomethacin

j &1;{;95, while the grounded drug

icin were approximately 93

were approximately 100

and pure drug the di

By co best cyclodextrin for

improving indomethaci utic a5 renke ‘-s follow ¢ DIMEB > §-
O ¥ o-CD > p- or sh different in theirs

dissolution profil n the ratioc 1:0.5 and 1:3,

while in the ratio hey yii d similar dissoclution rate and
£k LA T

obtained the enhadnce '1#;

X

sdrly gave the same

with increasing the
amount aof 'cyc’ﬂ‘ n
dissolution rate ;ﬂ]DIMEB system in the ratigﬂlzs.

. AuEANyNINeINg

ixture systems
| | W]’W]EHETEI
q The dissolution data and dissolution profiles of
kneaded mixture systems are respectively presented in Appendices

11-14 and Figures16—23 ’

Among these ratios of kneaded mixture systems, the

fastest indomethacin dissolution rate was obtained from 1:3, 1:10,
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Figure 9 Dissclution profiles of IDM from IDM ¢ BETA-CD
grounded mixtures at various ratios as compared with

pure drug(D) and grounded drug(GD).



% Released

100

40 45 50 &5 80

IDM from IDM : GAMMA-CD

B

ious ratios as compared

[ 3
-
=

.
128 1o ..
b -l |

.
o 8
-
e

rounded drug(GD).

o d
et

b

=
i ::'l.hal

s

100

80

60

! T )
ﬂﬂmumqwmﬁﬂ s

0 5 10 15 20 26 30 35 40 45 650 55 60
Time(min.)

Figure 11 Dissclution profiles of I1DM from IDM : DIMEB
grounded mixtures at various ratics as compared

with pure drug(D) and grounded drug(GD).
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Figure 13 Dissolution profiles of IDM from 1:1 (IDM : CD)
grounded mixtures by using different cyclodextrins

as compared with pure drug(D) and gruunded drug(GD).
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Figure 15 Dissolution profiles of IDM from 1:3 (IDM : CD)
grounded mixtures by using different cyclodextrins

as compared with pure drug(D) and grounded drug(GD).



1:2 and 1:2 in indomethacin : «-, g-, §-CD and DIMEB kneaded
mixture systems, respectively. The dissalution rate of the raios
1:0.5 and 1:1 indomethacin : «-CD gave the similar dissolution rate
in the initial profile, but at 5 minutes later 1:1 ratio yielded

higher dissolution rate than 1:0.5. For 1:0.5 indomethacin ¢ g-CD

system had the same dissal rofile as found in pure drug, but

)h increasing weight fraction
—J

in re@eir dissolution profiles

: or F=CD, 1:1 to 1:3 for §-cd and

the dissolution mar
of p-CD. There wer
in the ratios betw

1:0.5 to 1:3 £ igher dissolution rates

;85 of indomethacin kneaded
mixtures resulted i orofiles than pure drug and

kneaded drug, while ave the slowest dissclution

=f- au=Tel < di
STeZaRY -

profile. Moreog@r, the dissgluticn of i dacin increased as the

7

content of‘cyclodﬂt | sed. m
F"i TG ITTISE T N

rate was in he following opder : DIMEB, > §-CD > «4CB > p-CD in the
ratioq:wq;!aiﬂ@ ﬁmuwﬂgmlg aﬁrﬁjr was ranked
as f‘olqlcsw : DIMEB > §-CD > g-CD > «-CD. The dissolution of 1:0.5
indomethacin ¢ «-CD gave the same profile as pure drug,but 1:1 ratio
«-CD shown slightly increase in'the initial dissclution profile,
after B8 minutes the dissolution rate decreased as compared to p-CD.
It was obvious that the dissolution of 1:1 to 1:3 indomethacin ¢ §-

CD gave high dissolution rate and nearly equal to DIMEB., When
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Figure 17 Dissolution profiles of IDM from IDM : BETA-CD
kneaded mixtures at various ratios as compared with

pure drug(D) and kneaded drug(KD).
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Figure 16 Dissolution profiles of IDM from IDM : DIMEB kneaded
mixtures at various ratios as compared with pure

drug(D) and kneaded drug(KD).
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Figure 21 Dissolution profiles of IDM from 1:1 (IDM : CD)
‘kneaded mixtures by using different cyclodextrins

as compared with pure drug(D) and kneaded drug(KD).
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Figure 23 Dissclution profiles of IDM from 1:3 (IDM ¢ CD)

kneaded mixtures by using different cyclodextrins as

compared with pure drug(D) and kneaded drug(KD).
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increased the content of cyclddextrin,the diésolution profiies of -
CD and 3-CD were markedly increased and nearly obtained an equal
dissolution of DIMEB. For 1:3 indomethacin ¢ p-CD, §-CD and DIMEB
kneaded mixtures gave the same dissolution profiles and they were

the highest dissolution rate.

4. Solvent ni

The experimental data are
presented in Figure nendice: 18. The dissolution of
1:3 indomethocin I .the fastest dissclution
rate, followed by 1: yre~drug an eated drug, respectively.
However, the disso ug was higher than the
diséolution rate of trgatg: : jefore 8 minutes the slower
dissolution rate thaq;;;%;: ~dr had been seen. For 1:1
indomethacin :;,'; -------------- :- ‘n‘ y m-oblained high dissolution

V"*

at the initial Lade <‘dﬂin dissclution after 25

minutes and it gave 83 24% release of indomethacin within 60 minutes,

The reason :ﬁﬁ H&'j %ﬁ%ﬁ%%’]‘ﬂ ﬁ powder with the

dissolution ed1um, it wow}d gather bogether ecome a large
stxckQ %’] aﬂ ﬂli MN% ’-]1‘3 mﬂmmm within 60
mtnutes especially in 1:1 ratio, while in the ratios of 1:2 and 1: 3,
they dissolved very quickly and completely soluble within 60 minutes,
For 1:2 and 1:3 indomethacin : DIMEB solvent mixtures, the similar
dissalution profiles were observed and resulted the highest,

dissclution rate.
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By combabing dissolution data, cyclqdextrins that gave
the highest dissolution was ranked as follow : DIMEB > §-CD > g-CD >
«—-CD. There was no different in dissolution profiles of 1:1
indomethacin : «-CD and p-CD but the tendency of dissolution rate

increased with increasing the amount of cyclodextrin 1in the

7
ion. m?‘éy grinding, kneading and

-Lmhﬁudled. It was observed

‘preparations had been seen.

From three

solvent depositity

that the dispersi

the higher dissolution
profiles depended o ed in the preparations.

They were ordered a

Kneading > Gri '-j =561 , sition for «-CD

Grinding for - and §-CD

......... - ~in ; for DIMEB

except for the rattc off 451 1nd0methacxn ¢ B~y 3-CD and DIMEB,

s o G Y PRIARG e o0

obtained th highest dlssohrtton pPOfl es when com ed with these

AR U U AN

Time required for 80 percent of indomethacin dissolved in disbersion

systems

Time required for B0 percent of drug dissalved (TB0%) was

read from the dissolution profile and it could bhe measured by
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Figure 25 Dissolution profiles of IDM from IDM ¢ BETA-CD
salvent mixtures at variocus ratios as compared with

pure drug(D) and treated drug(TD).
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Figure 27 Dissolution profiles of IDM from IDM : DIMEB solvent
mixtures at various ratios as compared with pure

drug(D) and treated drug(TD).



70

% Released
100

=% GAMMA
—$— DIMEB

1 [} 1 ] 1

0O 5 10 15 20 256 30 35 40 45 50 55 60
Time(min.)

Figure 29 Dissolution profiles of IDM from 1:2 (IDM : CD)

solvent mixtures by using different cyclodextrins as

compared with pure drug(D) and treated drug(TD).
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extraporating the B0 percent of drug to the dissolution time scale.
It is recommended that the limit of TB0% should be not more than 20

minutes as sugdested hy USPXXII.

1. Pure drug, grounded drug, kneaded drug and treated drug

The ti cquired percent of indomethacin to
dissolve of pure do . gr drugy-kneaded drug and treated drug
are present in TaV igure .- here were found that the
T80% was. more ¢ des : . not meet the requirement
according to disso i : =1t , \ » The TBO0% of kneaded
drug ¢gave the hig ated drug, pure drug and

grounded drug.

2. Grounded ni -rff"ﬂ 'A

: 1
AY |

The % of dru¢g to dissolve of

ll

grounded mixture systems are shown m Table 10 and Figure 32 . The

¢rounded mﬂ,ﬂﬁq ‘ﬁxt}:%?wgl}ﬂ ‘Ee shortest time of

TB80% when thall quantity of cy@lodextmns in the prep tions were the

hi ghea w'] ﬁ&ﬂ ‘jcgu %VI q ’Qhﬂ&n@ H/clodextmns

1ncreased in the grounded mixture systems.

The TB0%¥ of ¢grounded mixture was less than 20 minutes
and meet +the requirement of the dissolution test except for 1:0.5

indomethacin ¢ p-CD.



Tahbhle 9 Effect of type of preparations as a function of time

for 80% released of indomethacin.

Type of preparations T 80 % Released

(min.)
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Tahle 10 Effect of cyclodextrins at various ratios as a function

of time far 80% released of IDM in grounded mixtures.

Type T B0 % released at various ratios (min,)

of

cyclodextrins y 102 1:3 1:6 1:10
alpha-CD 9.62 - -
beta-CD 15.38 15,38 B.27
gamma-CD 8.08 = =
DIMEB 6.73 = =

AuEINENINeIns
RINNIUNNINYINY
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By comparing the T80% at the same ratic of preparations,
it was found that DIMEB gave the shortest time of T80%, followed by

5-, a—, and p-CD, respectively.

3, Kneaded mixture systems

The time " ‘&rcen’o of drug ta dissolve of

—

on@ Table {1 and Figure 33 .
eet, the requirement of the

N\

dissolution tes ,ime wa¢ 55, tha 20 minutes except for

kneaded mixture sy

The
1:0.5 indomethaci % decreased with increasing
the amount of g 2 gave the shortest time when the
amount. of cyclod st, in +the preparation except
ightly increased was found as to

for 1:3 ratio of 1DMIEG50D, &

-

N

;
W) T TR T o e e
,.,fﬂfm FRELTEIT QLU /TR

G"CDQ

1:2 ratio. -Tz_—-"—-;ﬁiﬁ:::-_-'; T80% between 131 to 1:3

indomethacin

A. Solvent mixture systeﬁs

The time required for 80 percent of indomethacin to
dissolve in solvent mixture systems are presented in Table 12 and

Figure Ok .



The TB80% of 1:1 indomethacin : DIMEB gave the highesg
time but at the ratios of 1:2 and 1:3, the shortest time of TB0% was
found. It was observed that the amcunt of cyclodextrin increased
with decreasing TB80%

At the same ratio ere was found that TB0% was ranked

as follow ¢ DIMEB < §-C

By c:cnﬂ!l'!--.-ﬂll aer

following order o

. Brinding \:osxtton for a-CD at 1:1
d*ld-l
ratio i

tf"‘r ‘..--r'.l
Kneading < Grimding < vent deposition for 1:2 and 1:3

Y

xﬁﬁﬁﬁspersion methaods, the

in a-Chy 1:1 inlg [

S X

I
J
Kneadfﬂl < solvent depositiun < é inding for g-CD and

i zﬂ"ﬁﬂ'ﬂlﬂﬂﬁwmﬂ‘i
AT RS BT R BV

1s3 rat 0s.,

nd

W

From the dissolution studied of all type of
cyclodextrins in different dispersion methods, there were appeared
that two cyclodextrins §-CD and DIMEB,seemed to be more advantageous
than other CDS +to give the high dissolution profile and the short

time of TBO0% when compared with the others at the same ratia.
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79

11 Effect of cyclodextrins at various ratfﬁé as a Functibn

of time for B0% released of IDM in kneaded mixtures.

Type
aof

cyclodextrins

alpha-CD

beta-CD

gamma-CD

2 1:3 1:6 1:10
7.69 = -
4,23 3.85 3.00
3.85 = =
4.04 = =

AULINENINYINS

PRIAINTUAMINYIAE
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" Table 12 Effect of cyclodextrins at ;arious ratios as a function

of time for B80% released of IDM in solvent mixtures.

‘Type 30 % relgased at various ratios (min.)
of
cyclodextrins 132 13
‘alpha-CD 12.69
beta-CD 8.85
dgamma-CD 5.38
DIMEB = 39.62 3.5 2.50

- AugIneninenns
PRIAIATUAMINYAE
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Due to DIMEB gave the highest dissolutian profile with the
smallest amount +to be employed in the preparation. It was selected

for further investigations on preparation of capsule products.

Physicochemical properties of indomethacin pure drug and mixed powders

powders

grounded drug, kneaded
drug, treated dr 1:3 dispersion systems
(i.e., ¢grounded d solvent‘mixture) are
presented in Figure it ifferent magnificatiqns. The

general shape and s aphy | be obhserved.

g, kneaded drug and treated

o

D

ID*.compose of 1ra§gular plate with different size,

and the ﬂ‘u H ’J %q &Lmﬁw Hm’];ﬂ ?X’he appearance of

grounded dr was similar t@ pure I1DM but smaller inssize. They are

b G 153 Tl UNINEIa Y

For kneaded drug, bhe size oé granule was about
400-500 um with irregular shape and with rough surface. The surface
of granule was observed to compose of small and large plates of IDM
that held together. Treated IDM granule was larger than kneaded drug
in size. It composed of long needle crystal to form the bundle

and the surface was smooth. The SEM are shown in Figure 36 (A-D).



Fidure

e

" The photomicrographs of indomethacin powder

and

grounded indomethacin (key ¢ A and B are indomethacin

powder, AX100, BX500, C and D are . grounded

indomethacin powder, CX500, DX1500).



Figure

36

85

SeCrm 020296

The photomicrographs’ of kneaded indomethacin and
treated indomethacin (key $ A and B are kneaded
indomethacin, AX50, BX500, C &and D

are treated

indomethacin, CX50, DX500).
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1.2 «-CD, p-CD, 3-CD and DIMEB

The microscopic appearance of «-CD, p-CD, §-CD and
DIMEB are illustrated in Figures 37 - 4O , respectively.
Photomicrograph of o-CD was rod shape crystal and some prism forms

with different size. For were irredular crystal with

rough surface but the ler than g-CD. In the

case of DIMEB, it ape with various lengths

and some needles
1.3

of 1:3 drug ¢ a-CD ratio

of ¢grounded mixture, and solvent deposition are

displayed in Fige

particles of E,——

ixture, most small plate
lrﬂ CD particles. While
the kneaded mixt.Be ~and solve sitio@the shape of particle

was irregulaé with‘ﬂif‘fer‘ent sild. surface of them were not

. AUEINBVIINY NS
ROAIN IV ANININY

Grounded mixture of p~CD shown the small particles
of IDM separated from g-CD particles and somé drug particles adhered
on the surface (Figure 42), For kneaded mixture, the granule broken
when observe under the Scanning Electron Microscope. There was a

split on the surface and it was not smooth. The size of granule from
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' solvent deposition process was larger than kneaded mixture. It was

irredular shape and size, with rough surface.

)

The aram‘@ﬂiw systems are depicted in
o —

Figure 43 , In grao ixture, the surface of §-CD was covered
with IDM partic i \“\ leles constituted of very
small particles \ : le form. For solvent

deposition, the s \ 3 were irregular with

1.5 §-CD systems

different size and =] POUE it -0 ove on the surface.

i mixture and kneaded
mixture are illus%te' 1 Ficg il treagd DIMEB in Figure 45

and for to 3 indomethacin/ : coevaporate systems in

woee 15 (| UE AN NEATS
AWAAININ UNINHIAL, s .

covered with IDM particles and some separated from DIMEB particles.

For kneaded mirxture, the ¢granule was irregular shape with rough

surface. The size of granule was approximately 400-600 um.

DIMEB changed from needle shape to irregular shape and size
with rough surface after treated with absolute ethanol. Faor

evaporation of indomethacin and DIMEB, the particles were similar ta



88

/4

. .;"ﬂ & fa

Figure .37 The photomiCro aphs' af -u-:cy.clodextrin (key & AX100,
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Figure 38 The photomicrographs of p-cyclodextrin (key AX100,

BX500).,
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Figure 39 The photomi

BX500). / VS
f‘ 77‘- 7.

gr, hhs af ﬁlcyclodextrin (key ¢ AX100,

3 &
‘]
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1001k m 8063453

Figure 40 The photomicrographs of dimethyl-p-cyclaodextrin

(key ¢ AX100, BX500).
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E F
The photomicrographs of indomethacin—a-c&clodextrins
systems ratic 1:3 (key ¢ A and B are grounded
mixture, AX500, BX1500; C and D are kneaded mixture,

CX50, DX500; E and F are solvent deposition, EX50,

FX500).
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Figure

XS0
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BB es 9SS

Tﬂe photomicrographs of indomethacin-g-cycladextrin
systems ratioc 1:3 (key ¢ A and B are grounded
mixture, AX500, BX1500; C and D are kneaded mixture,
CX50, DX500; E and F are saolvent deposition, EX50,

FX500).



Figure

43

The photomicrographs of indomethacin-d-cyclodextrin
systems ratio 1:3 (key : A and B are grounded
mixture, AX500, BX1500; C and D are kneaded mixture,
CX50, DX500; E and F are solvent deposition, EXS0,

FX500).
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The photomicrographs df' inddmebhacin—dimethyl—s-
cyclodextrin (key ¢ A and B are ¢rounded mixture,
AX500, BX1500; C and D are kneaded mixture, CX50,

pX500) .
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Figure 46 The photomicrographs of indomethacin-dimethyl-s-
cyclodextrin coevaporates (key : A and B are ratio
1+1, AX50, BX500; C and D are ratio 1:2, CX50, DX500;

E and F are ratio 1:3, EX50, FX500).
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treated DIMEB but the size was relatively bigger than treated DIMEB.
There was observed that the ratio of 1:1 drug ¢ DIMEB coevaporation
was composed of fine small needle on the surface while there was not

seen in the ratio of 1:2 and 1:3 coevaporate particles.

2. Infrared spe

= ;;Emethacin, ‘treated drug,
cyclodextrins, gro ’ de, | k -.‘;:. mixture and solvent
mixture are presént

The r \\ ind treated drug is shown
in Figure 47 . The IR d ‘showed the major peaks at
1692 and 1716 cm " tretching of ketone group and

gegtively (Borka, 1974;

of carhoxylic i, 1p fr ) molecule, res:
. X

Brien, McCauley {:w : -=E' at 1593 cm referred

to C=C stretching -f aromatxc ring and broad peak at 3300-3600 cm L,

e T R IR PG v,

treated dru showed peaks %? 1650, 1692 and 1753 c (Bcrka, 1974;

e WARNN I UR1INYINY

The absorption band characteristic of indomethacin was
probably unaffected in grounded mixture systems and kneaded mixture
systems of «-, p-, §-CD and DIMEB. And IR spectra showed the
combination peaks of DM and cyclodextrins, further investigation
need to be done. In sclvent deposition, spectra of a-, p— and J§-CD

were similar as treated drug as indicate by the position of the
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Figure 48 |p spectra of (A) IDM; (B) «-CD and (C),(D),(E) are
IDM-a-CD dispersed systems; (C) GM 1:3; (D) KM 1:3; (E)
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Figure 50 IR spectra of (A) IDM; (B) §-CD and (C),(D),(E) are

IDM-5-CD dispersed systems; (C) GM 1:3; (D) KM 1:3; (E)

SM 1:3.
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Figure 51 IR spectra of (A) IDM; (B) DIMEB and (C),(D) are

IDM-DIMEB dispersed systems; (C) GM 1:3; (D) KM 1:3.
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(D) (E),(F) are IDM-DIMEB dispersed systems; (D)

coevaporated 1:1; (E) coevaporated 1:2; (F) coevaporated
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peaks at 1650, 1692 and 1735 cm_l. While the coevaporation spectra
of DIMEB showed a shift of the major peaks of indomethacin from
1692 cm to 1687, 1686, 1687 cm " and from 1718 cm-l to 1732, 1736,

1735 cm.l in 131, 132, 1:3 indomebhacin ¢ DIMEB, respectively.

t...,..n.,§ll//

Therm

treated drug, cycl i;;:;:“xsxu

solvent mixtures a

unded drug, kneaded drug,

res, kneaded mixtures and
\ - 59 ., The thermogram of
pure drug 'gave --\fng endotherm at IEOOC.

Grounded drug and K ame melting endotherm at

158 °C while treateg endotherm at 153°and broad

endotherm at 310 C.

§ ﬂ uﬂ?ﬂ ﬁ wﬁ W‘ﬂﬁf’ﬂ iltms endotherm at

57 and BB and small endo&hermxc peak at 138 C. thermogram af
grounﬁdﬁf}ﬁaﬂsﬂ ﬁm Hﬁqt@ w&qﬁ E]so Lt

160 C with small exothermic peak at 203 C. For kneaded mixtures,
there was a I;ttle shift of IDM endothermic peak from 160" to 159°,
167 °, 158 °¢ in 1:1, 1:2, 1:3 indomethacin : «-CD, respectively,
Moreover, there were three endothermic peaks similarAas a-CD at 500—
60°, 78-86°C and 137°- 138°C with including small exobhermic peak
at 200°- 206°C. The peak at 137 - 138°C increased as the amount of

«-CD increased (Figure 51, do



105

3.2 p-CD systems

The thermogram of p-CD systems are presented in

o
Figures 55 - 56, g-CD showed broad endothermic around 92 C and no

characteristic pesk betw o’ZOO“C. In grounded mixtures and
kneaded mixtures co ‘ ; & of the thermosgrams of each
-J_

in® 'shQa small endotherm and a
\\\ﬂ sing the amount of g-CD.
\ "

component. But i
little shift from

And there was sm 217 C with increased

intensity when inc in both systems.

mic peak around 1000— SDOOC,

there was only &resd endot! _:L‘ ere 8 combination of

IDM  and §-CD t.he

They showed nearly‘bhe same endnt. ermic point as IDM at 159 ' 160 y

159 ° + 156 Cﬂluﬁfa %E}%@W ﬂ/}ﬂikneaded mixtures,

respec’oxvely Figure 57 ).

’Qﬁqﬂﬂﬂim UAIINYAY

In solvent deposition of «-CD and §-CD cbtained the

urﬁ and kneaded mixtures.

similar thermogram. There was t.wo- endothermic peaks, the first was
broad peak at 80 ° and 6200 for a-CD and §-CD. The second was the
sharp peak at ISOOC. For g-CD solvent deposition, there were three
endothermic peaks, broad peak at GBOC, sharp peak at 147°C and small

endothermic peak at 214°C (Figure 58 ).
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3.4 DIMEB systems

Thermograms of the DIMEB systems are exhibited in

Figure 59 . There was not founded the characteristic peak of DIMEB

indomethacin : DIMEB @ surded m {;H;;ﬁgég t:1, 1:2, 1:3 kneaded

N
ug IMEB coevaporation showed

M 3 "\\ .
the small endotherd 24k ~a ‘ ;\:\an'd not show the melting

Y

endotherm of indomet 1 . Eﬁ aporation.

during scanning range of tempe

inre of the DTA studied.For drounded

ere 8 shift of endothermic

.. o o
9,:@, 150°C in 131, 1:2, 1:3

mixtures and kneadeq

peak from

mixtures, respecti

AULINENINYINT
AMIANTUUNIINYAY
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- Figure 53 DTA thermograms of (A) IDM; (B) GDs (C) KD; (D) TD.
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Figure 54 TA bhermograms of (A lDM; (B) a-CD and (C)e (DY,

AUgINEMIRgnT =

KM 1313 (E) KM 1:23 (F) KM 1:3.
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Figure 56 DTA thermograms of (A) [DM; (B) g-CD sand (C),(D),
(E),(F),(G) sre IDM-g-CD dispersed systems; (C) KM 1:1;

(D) KM 1:23 (E) KM 1:3; (F) KM 1:6; (G) KM 1:10.
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Fx re 58 DTA thermograms of (A) IDMgy (B) TD; (C) SM 1:3
IDM ¢ a-CD; (D) SM 1:3 IDM : p-CD; (E) SM 1:3

IDM : §-CD.
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160

310°

DTA thermograms of (A)IDM; (B)DIMEB; (C)treated IDM and

(D), (E),(F),(G),(H),(I),(J),(K),(L) are IDM : DIMEB

dispersed systems; (D)GM 151; (E)GM 1:2;3 (F) GM 1:3; (G)

KM 1:13 (H)KM 1:2; (I)KM 1:3; (J)coevaparated 1:13 (K)

coevaporated 1:2; (L) coevaporated 1:3.
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13 The summary of.melting point peaks of IDM and IDM prepared

7 from different methods with variocus type of cyclodextrins.

melting point peak
sample (dedree celcius)
1DM 160 -
GD 158 -
KD 158 -
TD 153 310
a-CD - =
a-CD 160 =
«-CD 159 206
a-CD 157 200
a-CD 158 202
«-CD 150 =
g-CD = =
p-CD GM 1:0.6 =5 159 -
: wﬁmmwsmw HANT ol
g-CD GM 1:6 = 217
amaqn‘im HAINYIRY ...
B—CD KM 131 o B TR = 160 =
p-CD KM 1:2 * B 75 4 157 217
p-CD KM 1:3 = B B8O & 157 24T
p-CD KM 1:6 = B 89 T 158 218
g-CD KM t:10 - B 85 = 157 218
p-CD SM 1:3 = B 68 = 147 21
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Table13 (cont.) The summary of melting point peaks of IDM and IDM
prepared from different methaods with various type

of cyclodextrins.

melting point peak
sample (degree celcius)
3-CD 7 j | B\%E - =
0-CD GM 3 1 159 . =
§-CD KM 160 =
) CD KM 159 =
§-CD KM 156 -
§-CD SM 150 -
DIMEB 4 = =
DIMEB M {2 148 .
DIMEB GM 1‘2 b 147 i -
”‘“ﬂ‘*‘uﬁl’m EW}WI El’lﬂ‘i i
DIMEELKNM 1:1 = 48 =
am«mmmummma &le -
DIMEB KM 50 =
DIMEB SM 1:1 - - ol 143 =
DIMEB SM 1:2 - il i = =
DIMEB SM 1:3 - s = = =

NOTE ¢ BOARD OF PEAK

.o
ae]

E : EXOTHERMIC PEAK

S : SMALL PEAK
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3.5 X-ray diffraction spectra

X-ray diffraction patterns for IDM and treated IDM are
shown in Figure 60 . Major X-ray diffraction peaks particularly at

o [ o o o o &
10.2, 11.5, 17.0, 19.6, 21.8, 25.6 and 29.3 are presented 1in pure

indomethacin while the ' s_of treated drug showed at 6_.9:

o o r
8.4 10.2, 11.87 18.0, 18.4, 18,7° 20.6,

22.0, 22.6, 23.3° tively.

3 indomethacin : DIMEB

» \ *ation are presented in

Figures 62—63, peaks showed at 8. 5, 10.2,

12.2; 17.0F 159.0°an e .al f  grounded and kneaded

mixture systems, the %ion n were mnearly the same as
TR
DIMEB but the intensi w6 highan d__showed the changing of

e T

diffraction T’é—‘:‘_f- Qg 1,,__‘ 1.5: 16.9°and 20»903
i

moreover the di@*ac ded mixture ohtained mare

intensity than that ©f.kneaded mixture. In the case of coevaporatmn

o o AU B INININEADT . S
Z;Ziiﬁﬁﬁifﬁﬁfi%%ﬁ e

The sclubility of IDM in four cycloadextrin solutions at
various concentrations are presented in Tablel4 and Figure 6L N
was observed that the concentration of drug dissolved reached the

equilibrium level after shaking for 24 hours. The solubility of IDM
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Figure 60

‘i-ray diffractograms of (A) IDM; (B) treated IDM.
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Figure X ray diff togram of DIMEB.
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Figure 62 X-ray diffractograms of (A) GNDX 1:3 ;

(B) EMDN 1:3.
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Figure 63 X-ray diffractograms of (A) CODM 1:1; (B) CODM 1:2

(C) CODM 1:3.
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Table 14 Effect of cyclodextrins at various concentrations on
solubility of indomethacin in the mixture of phosphate

buffer solution of pH 7.2 : deionized water (1:4) at 37°C.

cyclaodextrins |Conc. of CDS Amount of [IDM dissolved

( x 1007, M) (mg/100 m1)

97.26

120.60
147.36
163.22
170.20
10T 17

1\
W 97.26
' .}*;?F 111.97

142,52

156.37

160.43

o 3 97.26
AULINEUNIWYING s

| Y ¢ L 3963
FRIAINIYPUBNY V]Eﬂﬁﬂ“
q 3 : 80 150,03
100 154,09

DIMEB : 0 97.26

4 122.76

8 148.89

12 158,02

16 165.76

20 166.52
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Figure 64 Th _ C in the presence of

O—TES ¢ xtrins at various

can ntrsb icus.
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obvicusly increased with increasing the cancentration of
cyclodextrins., The experimental solubility of IDM was approximately
97.26‘ mg/100 ml. The equilibrium solubility of drug in 0.020 M of
various type of cyclodextrins were ranked as follow ¢ DIMEB > g-CD >

«-CD > §-CD. It should be noted that the solubility studies were

performed in the rmixtup 2 phosphate buffer : DIW (1:4),

not in water, with rrespond to the dissolution

study of indomethac

Capsule Evaluatio

Seven varigus methods of
indomethacin prep _ “,4 g tured and the physical

properties such content uniformity and

disintegration ttme are pendix

'xzi%‘

19 and found to meet

the USP XXII reguiremeibe ‘;“

stsolutton‘p ofiles and d of seven indomethacin capsules

are shown ﬂ u& gm&wg W%J’]‘n‘jf‘espectwely. The

dissalution prcf‘lles was rdnked as #allow : 1:2 Géoevaporation >.
I:O.EQmaaﬁtﬂeﬁ m-um:]eg nﬂ*:] ﬁrﬂnded drug >
treatedq drug > pure drug > kneaded drug. There was the same
dissolution profile of grounded mixture and kneaded mixture in the
initial stage, but after 12 minﬁtes kneaded mixture gave the higher
dissolution profile than grounded mixture. And there was slightly

different in dissolution profiles of pure drug and treated drug.
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By comparing dissolution profiles between capsule and
corresponding towder, it was found that the dissolution profile of
capsule was lower than powder at the initial profile and gave higher

dissolution rate than powder later in grounded drug,kneaded drug and

treated drug except pure powder chtained nearly the

same praofile. Fones , kneaded mixture and

coevaporation, t ut ior G-\ powder gave higher

dissolution profil

The time of seven indomethacin

capsules to dissaol able and Figure »

\
There was found tha \ 20 minutes and meet the

binas 4:.-.:"'

requirement in grounded “deug capsule, grounded mixture, kneaded
4 ZETRIN T

mlx’oure, solvent mis f hoth' ce pgWwder. For pure drugd,

grounded drug, k .f : \, gave the lower
TB0% than that E corresponding powder mile grounded mixture,

— mﬂ:uﬁ ﬁwﬁl W,,gfwz]wxrﬂ,ﬁmed T80% higher

than that of

QW'\Mﬂ‘iﬁu UNIINYAY
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% Released
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Figure 65 s %sﬁ gfile r.of‘ indomethacin capsules
IM)}; Grounded drug(GD); Kneaded
drug(TD); Grounded mixture of
-' . .:;;__:-f.;;:s:_'_'..:m_-::;:m_" 0.5)3 Kneaded mixture of

13 0.5) and Coevaporated

{Jf IDM ¢ DIKEB 1:2 (CODM 1:2).
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% .hélaased

100

—— DM
—+ CIDM

bt = 1
30, 35 40 45 50 55 60

ofiles of indomethacin powder (I1DM)

apsule (CIDM).

]
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Figure 68
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Tabhle 15 Effect of type of preparationsron time of B80% released

of indomethacin powders and capsules.

Capsule
1DM 34.29
GD 19.05
KD 50.48
TD 30.95
GMDM 1:0.5 13.02
KMDM 1:0.5 12.56

CODM 1:2
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