CHAPTER 1II

EXPERIMENTAL
Materials
: Iy
l‘i@imi cas Esteve SA,

) Batch Neo. 54-0197

Huls AG., West

‘Germany)
-PVP K-30 (BASF, We ermany) Lot No. 83-4515
~PVP_K-90 (BASF, W many) Lot No. 82-4195
fafch No. 32-1735
zialand) Analyze No.
240155

ﬂ%ﬂ SRS T Tt chotenpharns

GMBH, West Germany) Batch fNo. 2002

ki 113 IRINYINY

-Absolute ethyl alcohol, AR (Carlo Erba, Italy)
Lot No. 95747 '

-Sodium Hydrox1de, AR (Merck, Germany) Lot No
2717966
All materials were used without further purification

and deionized water was used throughout this study.
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Apparatus

—Analytical balances (August Sauter KG D7470, West
Germany and Mettler PC 440, Switzerland)

~Rotatory evaporator (Rotavapor RE 120, Biichi,

Switzerland)

-UV-visible spectr

tometer (Spectronic 2000,
Bausch & Lomb, U.S.A.

-Dissoluti us ,, Hanson Research Corp.,

U.S.A.) 7 | """'""--b.
-U.S. St A \"- PO, 40, B0, 80 mesh

(W.S.Tyler Co.,

-Electr ritsch pulverisette-

Co., West Germany)
, France)
Germany)

—UltrasQni cteans j{ nic 321, Branson Cleaning

vy
Y )

—compute( el@ZlA, Taiwan)
-niépﬁg'mﬂmwmm

ammn@mmmmm&m.

Power Supply Co., Thailand)

012813
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Methods'

1. Preparation of Ibuprofen Solid Dispersions

1.1 Fusion Method

a
The IBU-PEG solid dispersions could be prepared

o

Accurately

BU and carriers (1:2

p \ a'rof their melting

on water bath and the

b
ratio ) were melt

point in the beaker
temperature was co C. The mixtures were
stirred constant etely melted. The
homogeneous melts 1ea by pouring onto

glass plates and w in the freezer of

refrigerator. ';=,: ' he glass plates were
transfered to de;ﬂl_@e or : B r another 24 hours.
The solid masseg"were then scraped a pulverized using

R ok

Moulinex blender which operaénd'for 15 seconds.

The d1SPers1ﬁ ﬁvﬁ‘e’?e E]gv]d%ﬁwﬁﬁﬁijfurther studies.

12 Solvent M?thod

BRI mw&am Fal TR

amount for the ratio of 1: 2 - The IBU was dissolved
completely in suitable volume of absolute ethénol and was
poured into a pear-shaped flask which the carrier was already
placed. Another sufficient volume of absolute ethanol was
added to dissolve all of the residue and this solution or

d
suspension was throughly mixed. The solvent was removed
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e
continuously under vacuum in a rotatory evaporator at 37°C

After evaporation was complete, the evaporating flask was
kept in desiccator for over 48 hours to eliminate the
remaining solvent. The resulting coprecipitate was then
scratched from the flask using a microspattula and kept in

desiccator until constant weight was obtained. The dry

dispersion was pulveri

in fusion method. éﬂ _ é
Note: a. From E;s&ﬂﬂ’ff" ?*éfnn i silicone o0il bath

and ho ' eV ed t except for the PEG

series khe ri hosen could not be

éELoint (because they

[
ﬂvﬂyﬁfw ﬁ%‘wmﬂﬁj mixture of these
carriers and EJ e é 'tei, evaporation and

LR UL wen kgl i

PEG series.

“have no sharp meltin

b. The 1:2 ratio was selected since it was the most
popular ratio used and was easy to vary (increase
or decrease the ratio) in the further work.

c. From preliminary study, the IBU-PVP solid
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dispersions prepared by solvent method yielded
yellowish colored mass which was very sticky, hard
to be scratched from the container and unable to
dry into powder. The PVP series was thus excluded
and carriers used in solvent method were PEG

series, PVPP, mannitol and urea.
i soluble and PVPP was
&pensions were thus
obtainew '
- SolubM o

d. Mannitol was

insoluble ..

12 ml of alcohol.

used while dissolving

the dr ‘Hle evaporating the
solven ce at this temperature
the sol lcohol was nearly to
that of f? tion would occur
simultaneo ff. ogeneously.

’ﬁ the external
characteristics E} a quE}ions prepared from

both methods were scempared andypreparations whlch were eas:Ler'

to"prepare ﬂ&ﬂ@%ﬂ%ﬁﬂ&’m cQpracteristios were

selected for further studdes.

ARIAINIUURAINYA

9The method and carriers used in preparation of IBU

solid dispersions were listed in Table 1.

2. Assay of Ibuprofen and Ibuprofen in Solid

Dispersions

The amount of IBU alone and IBU in solid dispersions
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Table 1 Method and Carriers Used in Preparation of
Ibuprofen Solid Dispersions.' (A1l Preparations

Were Prepared Using the 1:2 Ratio)

Preparation Method Carrier

TR g el %o PEG 4000

RZ PEG 6000

R3 PEG 20000

R4 PEG 4000

R5 PEG 6000

R6 PEG 20000

R7 Mannitol

R8 Urea

R9Y PVPP
were determined accordi .P.1980 (44) method

DlSSOl;if ;giate amount of the

dispersions whic!ﬂcog ained g O IEP) in 100 ml of ethanol

(96 percent) previbusly neutralised to phenolphthaleln

solution, ﬂ‘uﬂ Qﬂ&lﬂﬁﬂ&’mimde S, uniig

phenolphthaleln solution @s indicasor. Eachml of 0.1 M

SOdlumﬂ,J&']ﬁeﬁﬂim&LWJ’lﬂﬂQﬁﬂfc W oo

3. Particle Size Determination

All prepared solid dispersions were sieved through
20- to 80- mesh U.S. Standard sieve series (mesh No.20, 40,
60, 80) using electromagnetic sieve shaker operated for 20

minutes at amplitude level 3. The powder retained on each
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sieve was weighed and the size distribution data were

calculated.

4. Dissolution Tests

Dissolution tests of pure and dispersed IBU were

carried out in 900 ml of CO —-free deionized water

%Ee U.S.P.XXI dissolution

e of 50+4 r.p.m.. Pure

equilibrated at 3710.5°

apparatus type II (p

IBU 200 mg and five 'vpersions (passed

through No.80-mes t amount of the pure
drug, were rando vessel. At frequent

time intervals, lected, filtered

equivalent amount of -gggﬁ}ﬁl :gf- uilibrated fresh CO -free
deionized water to maﬁg§EEE;J = vvvv i, ant volume of disso?ution
e Dl colid dispersion
system was run a not in the_ same day.

The dlssolutlon rate of IBU powder was determined every day

’ expeme*ﬂﬂmwﬁmwmmf

spectrophotometr1ca11y at 222 nm. The concentrations of
drug dissolved were calculated from the standard curve.
The presence of the carriers in this study did not affect

the assays.



21

Standard Curve. About 50 mg, accurately weighed,
of IBU was dissolved in 150 ml of 7% 0.1 N Sodium hydroxide

in CO —-free deionized water and then adjusted to volume of
2
200 ml with the same solution. Appropriate dilutions were

made with CO —free deionized water to obtained standard
2
solutions of known concentpations between 0-20 mcg/ml.

The UV absorbance at 2 h concentrations were

determined, using C water as blank.
Absorbances obtain entrations were

fitted to a strai regression.

Statistica

Student’s t-test” wefefused :nv 'f;f; he differences of

dissolved amount at @aric -3 ;ZE-" cen solid dispersions

and 1IBU.

5. ofen and Dispersion
Carriers

Three pr arations he beil dissolution

it 4V, gy Ty ™
s QORI VA s

or each dispersion system is presented in Appendix B.
~Maximum ratio used was 1:4 since any further increase
in the amount of carrier will result in too large

size of tablet or capsule preparations.
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Table 2 Ratios Varied and Carriers Used in Preparation of

Ibuprofen Solid Dispersions

Carrier IBU:Carrier
Preparation
(Method) (w/w)
Pl PEG 4000 152
P2 sion) 1:3
P3 /r 124

"""""" T &
= §

P5 1:8
P6 1:4
""""""""" py SHEEe
P8 1:3
P9 1:4
Preparation f f” ~particle size determinations
and dissolution.te~“ rere u.“‘ el i he same methods

The effect of particle size, on dissolution rate was

studiodublod G121 NaUAUBI RUAA L« revsars

from the previous studies. The dissolution rate of the

unsieved portion was compared with the dissolution rate of
the sieved portion (sieved through No.80-mesh). As a
reference, the dissolution rates of the unsieved and the

sieved portions of IBU were also compared.
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7. Stability of the Best Preparation

The amount of pure IBU and IBU in the best
preparation were assayed and dissolution tests were performed
at the 2nd, 6th and 10th week after IBU and the best
preparation were kept outside the desiccator. The results

were compaped in order to clude that if the preparation

should be kept in the ‘:r ditions as those of the drug
manufacturers, g éency and dissolution
--!ﬁ.

AuLAnENInNeINg
QRIRINTAUNNINGNAY
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