Chapter ITI

Experimental

1. Materisls

The'following mater m commercisl source were

used as received.
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1.3 bissolution Medium

-Dihydrogen Potassium Phosphate, AR grade
(Herck,Germsny) .

-Sodium Hydroxide,AR grade(Merck,Germany)

-Hydrochloric Acid(Herck,Germany)

1.4 Solvent -30% Ammonia Solution(supplied by Vithayasom,
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Bangkok, Thailand)

1.5 Lubricant -Magnesium Stearate (supplied by
Pharmaceutical Sciences Co.Ltd., Bangkok,
Thailand}
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The amount cach formulation were

\\\\

represented in Tabl \\E\u d fractions were shown

in Table 11.
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Ingredlentq Amount per Matrix
(mg. >
Theophylline 300
Matrix additives e
Colloidal silieca iz

* Percent of polymer used in each formulstion is presented
in Tables 10.
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Table 10. The percent of polymer in each preparation.

% Polymer
Formulation EC* HPMC HPMCP
Blank no polymer material

I 5. - -

II 10 -

e -

IV -

V -

VI -

VII -

VIII

IX 5

X 10

XI 15

> EH 20
¥ Surelease<R> ! ;4“?‘?:'

4 1& - # -.-,
Pio
Faiais = 1%
Table 11. The solid- '--?¥¥kﬁfééi eparation.
Formmlation '
Il

I-1V : HJ1lled water
v ap: 00 dlStllled water
Vi ; water
VII ﬂ u > water
VIII . d1 led water
IX-XII 20:130 27 NHa Soluyaon

2.2 i - ' £

The procedures for preparation of co-spray dried solution were

as follows
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2.2.1 Formulations I-IV

Theophylline and Surelesse(R?> were weighed and mixed in
besker. Distilled water was added to the mixture in order to adjust
the ratio of szolid to liguid that required(Table 11). The suspension

was sprayed into the spray-dryer
i

7hamber in appropriate condition.
2.2.2 Formulationg:

dissolved in the water

Hydro
to form O0.5%W/W so added. Finally,

Aerosil 200 was adde The suspension was

sprinkled into the g lEable condition.

2.2.3 Formulatio

@ Hydrs pyimethyleellulose phthalate

were weighed. HPMCP wa ?@’!&i % ammonia solution then

theophylline was d é-'-_"_*:-:-:--::t-:“-"“_-:-*—"-%-’-i-?fﬁf =d with Aerosil 200
in reguiring ratloﬁé 3 3 ﬁrayed intoc the spray-

dryer in the suitsable ‘condltlon

@yﬂ:nﬂw§WHwﬂi
a RADIAIUHRVI BHINY o

with the same procedure as in other preparstions.

The spray drying apparstus used was a laboratory type one (NIRO
ATOMIZER Mobile Minor Unit ,Denmark), having drying chamber of 80

cm. in dismeter, 80 cm. in cylindrieal height and conical based. The
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cone angle was B0°. The solutions were stomized into 2 drying
chamber by s rotating centrifugal wheel atomizer. The conditions of
spray dry process, e.g., inlet air temperature, feed rate, air
pressure, were varied depending on the formulation and would be

discussed later.

»
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4.1 ' erming

On _Of POwCc Gharsedsericiic

.-Il--".

Photomicro , re taken with scanning

electron microscope he samples were coated

with gold prior to thHE m@cCyods 04_ -» O \ sing ion sputtering.
4. ﬂ“

Size, shspe, and surface o 1&23 Vi spray dried powder were

observed.

4.2

Particle-d size distril pution  washdectermined by sieve

g N,
analysis. The ap-23b4. '*%L put on the top sieve

series ranging from 12, 1.5 90 7 to 45 ym respectively. The nest

s 81 PP Ay = oo

shaker(Jozsef DBtkelman, Germaﬁy\ for 70 minutes. The results were

RTINS

4.3 isture

The moisture content of powder was determined by wusing the
Mettler LP168 integrated with Mettler PM100(Mettler Instrumente AG,
Switzerland). A sbout 1 g. of sample was exposed to an IR lamp until

constant weight was reached. The percent moisture content was
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calenlsted by this spparastus. These values were obtained from the

average of two determinations.
4.4 ermi 1s i in Co—

The method for determining theophylline content used in

this study was modified from Sa,

Bandyopadhyay, and Gupta (1880).
For Formilations I-IV and Fo : I-XIX, approximately 100 mg
of sample, sccurstely in 5 ml. of chloroform.
The 150 ml. of 0.1 N i for 60 minutes using

. \
magnetic stirrer. ' G e | ,-k\n.*u. ed" to remove chloroform

LUONNG
x4 8P v.n\\ com temperature, was
) 0 ash Then: an aliguot was

» 100 ml1.). Finslly it

completely. The
adjusted to volume
filtered and suitab
was snalyzed spectrop metyie : f; 3 38.5 nm. using double beam
spectrophotometer model vd" , -H&Lom ., USA.). A blank was

run to confirm non-interference of = chloroform, if any.

N
The same s s I-IV was used to

determine the conté 1t in Formulatiosr V-VIII “except that chloroform

was not reqmﬁcuﬁ wal m )ﬂ fjhe same method as

that of Formul@tions V-VIII was employed nt hosphate buffer pH 6.8

= B IR A MY TR

spectroplotometrically at 270.3 nm.

4.5 The IR Spectroscopy

The IR spectra of all powders were recorded on a KBr disc

with an infrared spectrophotometer(Shimadzu -IR 440, Japan).
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4.8 ifferent] e is 2

The thermogrsms of co-spray dried powder in different
ratios of polymer and channeling agent were recorded on Shimadzp

Thermal Analyzer(Japan}. All thermal runs were carried out at a

heating rate of 10°C/minute, s itivity of 50wV, and in sn opened

cell in static air.
4.7

in the co-spray dried
powder were examin CL, JDX-8030, Japsan).
The sasmples for X- firmly packed into the
cavity of a thin re mé ip : ‘ ! two glass slides which
ve tape. The first glass
sample was taken to expose
To the X-ray in the X-ra ~1-F3ri-v 4 pber. The X-ray diffraction

patierns Were reChrEet—tir—ilin ottt i kil ui‘e from §5° to 105°

‘-'
in the term of 28 aﬁle.

iy

m‘ﬁﬁﬁ%‘wamwmm

The powder “was compressed at compresgis ional pressuge of 500 pounds

o carlf Pt RETVERTINS Y fOp T,

USA. > usmg 3/8 inch flat faced, circular punch. The punch and die
were lubricated with magnesium stearate prior using. The compression

pressure was maintained for 10 seconds and guickly released.
8. Matrix Evaluastion

8.1 HMatrix Thickness
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Thickness was messured by using a micrometer(Teclock Co. .
Japan). The mesn and standard deviation were obtained from ten
determinstions.
6.2 Matrix Hardness
The hardness was me smg the Schleuniger-2E hardness
tester(Switzerland). tandard deviation of ten

determinations were ca

6.3

[

Disintegrati according to USP XXII

method. The aver ‘determinations. The
disintegration time XXII apparatus(Hanson
Research Corporation ' ‘J_ ¥, U with purified water at

37t2 °C as disintegration HHaia 7 Fest was performed with disks.

8.4 j badn stndjeg o o AR &

e 5
In this gudy, specis 5 entiormwas paid to pH of

dissolution medium. ASsoral controllei-release tablets were supposed

to pass the ﬂ u El"; m&lm imlﬂtflﬂi would be idesl
when the relpaue of drug wad const é’ e of pH
values(@: ﬁ’]'ﬁaﬂmﬂ i)gu um’l‘g uﬁlfi tfjng test for
controlled—release tablets should at least cover this pH range. This
studies can be divided to two steps; first, to study the effect of
0.1 N. HCl and phosphate buffer pH 6.8 on the release profiles, then

the satisfactory preparation was selected for further study by pH-

change method (Jonkman, Berg, and DeZeeuw, 1983.).




Nine Itundred milliliters of 0.1 N. hydrochloric acid or
phosphate buffer pH 6.8 were placed in a glass vessel specified in
the USP dissolution test, the medium was equilibrated to 37+0.5 °C.
One tablet was immersed in the vessel and the paddle, specified in
the compendinm, was placed at the center of the vessel and at 2.5 om.
apparatus(Hanson Research
/ed ?at the speed of 50 rpm.
Three tablets of esch I iom ted.

Five mil'»/ \ teve, withdrasm at the time

and 12 hours or until

sbove the bottom of the vessel.

Corporation, Model SR-2,

interval of 15,30,
theophylline was ¢ same queantity of medium

was sdded immedistel ‘eath8a - \keep  the volume of the

: |
In the disso b -.- e h pH-change, the pH of the
medium was kept N i Vistors houps, then the pH was

increased to 6.8 DY AL "Eollowed by 6.125 g. of

KH 2P0 4 dissolved B HC@ All fluids were de-

aerated before use b‘r.dwllmg THe! sampling time were 0.25, 0.50,

075, 1, 2, mmnmmmm
Pl TSR T B oo

Mo, 1}, OThe first cne milliliter of filtrate were discarded. The
absorbsnce of the filtrate was determined spectrophotometrically in a
l1-cm. cell gt 268.5 nm. for 0.1 N. HCl and 270.3 mm. for pt_losphate

buffer pH 5.8.

The amount of theophylline released at any time interval

was calculated from the calibration absorbsnce-conicentration curve.
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A cumulative correction was made for the previously removed ssmple to

determine the hotal amount of drug releassed.

6.5 Caliberation Curve of Theorhvlline

7Theophylline 200 mg. was accurately weighed and dissolved

in 0.1 N. HC1 or phosphsat 6.8. The solutiocn was then

adjusted to 2000 ml. wik osphate buffer pH 6.8 and

used as stock solutio.{_g
The stock/

6,and 7 ml.into 5 5

pipetted 2, 3, 4, 5,
luted to volume with
8.1 K. . Hel s 'phe “insl concentration of

each soluticn was 2.0, and 14.0 pg/ml,

respectively.
The absorbance o _ -, d oncentration was determined
by a double besm sheébtrophotometer in & d-oh.fepll at 263.5 nm for

0.1 N. HC1 and st

HC1 or phosphate buffer rH 6.8 &7 used as a blank solution. Each

: ‘ a (V)
et N AN NG
L1
The concentrstion vefsus absorbance of thecb&glline in 8.

o AR AT NATA

presented’ in Tsble 30 snd 31 in Appedix A, show.ed a linesr

nm. were

relationship with the correlation coefficient = 0.9994 and 0.99387,
respectively. The standard curve of theophylline sfter regression
anzlysis wss illustrated in Figure B88(A) and 838(B)(Appedix Ay,

zccording to the equation v = 0.0546x and y = 0.0574x, respectively.
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7. Preparstion of Co-Spray-Dried Theophylline-Polvmer-Channeling

ent ite Exra

Following the drug relesse profile studies of the Formulations I-
XITI are discussed in section 2(page 48). Only the matrices

containing ethylcellulose showed promising results for further

investigations on the relesss ifications by incorporating the

. ;he amount of ingredients

Eed . Table 12 and 13. The

channeling sgent into the o
used in each formulation

solid-1liguid fraction 2 solution.

Tsble 12. Formalati channeling
3gent
Ingredients x Al per Matrix

Theophylling<

Matrix sddit o

Colloidal sili

* Percent of p lymer and channellng ageng used in each
formalation s:represented Gd Tables

AUIINIRTNENS

Tsble 13. Formfilation for spray dried solution.

¢ o o/
~ : N s
—XWT6 bV 14
Férmulation
EC* PVP K30 Lactose
b §5G8 5 5 -
XIv o 10 -
XV 1 10 -
XVI 1 20 -
XVII 5 - 18
XVIIT 5 - 25
XIX 3 - 25

X Sureleased(R>
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Theophylline and charmeling agent were dissolved in 2% ammonia
solution then Surelezse(R> was added. The mixture was added with
Aerosil 200 in required ratio(1% W/W). The mixture was sprayed into

the spray-dryer in the appropriate condition.

The preparation of matrix was the same as above method. The

AULINENINYINg
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