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ABSTRACT

The aim of the work was to develop Theophylline hydrochloride sustain release tablet using Methocel k 15 MCR,
Methocel K100M CR premium and Methocel K4M CR premium in blending and granulation stage of processing
and evaluate their physico-chemical properties and also compared the dissolution profile with the marketed
drugs.Tablets were prepared by wet granulation method. The active ingredient, release retardants, diluents, fraction
of polymer are mixed together to make wet mass for granulation. The rest of the polymer was mixed in the blending
stage. The effect of polymer on drug release was studied with other physicochemical properties. Formulations (F-4)
containing Methocel k 15 MCR met the desired sustained release pattern as per USP specification (30™ edition,
2006) from 1% hour to 8" hour as per in-vitro dissolution studies. The another test trial containing double polymer
Methocel K100M CR premium and Methocel K4AM CR premium also showed desired release pattern dightly
deviated from compendia limit against specified time for 1% and 2™ hour. At the same time we also compared the
dissolution profile of two marketed product with our test product. In that case the marketed product showed
irregular dissolution profilein 6 ™ and 8 " hour in some cases.
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INTRODUCTION

Theophylline hydrochloride was used as model druthis experiment. Theophylline Hydrochloride isedsn a
therapy for respiratory disease. The main therapeistes of theophylline are chronic obstructiveedses of the
airways,chronic obstructive pulmonary disease (CPtDnchial asthma and infant apnea etc .The main
mechanism of action of theophylline is that of am®ne receptor antagonism. Theophylline is a natifip
adenosine antagonist, antagonizing Al, A2, and é&k®ptors almost equally, which explains many ofcésdiac
effects and some of its anti-asthmatic effects Thle goal of any drug-delivery system is to providtherapeutic
amount of drug to the proper site in the body toiese promptly and then maintain the desired diurgcentration
[2-3]. Most conventional drug products, such adetaband capsules, are formulated to release ttieeadrug
immediately to obtain rapid and complete systemaltisorption of the drug. In recent years, variowslifred drug
products have been developed to release drug podue designed for different routes of adminigirabased on
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the physicochemical, pharmacological, and pharmaetik properties of the drug. Sustained releasstamed
action, prolonged action, controlled release, edg€enaction, time release, depot and respiratorgg$orms are
terms used to identify drug delivery systems tha designed to achieve a prolonged therapeuticctefig

continuously releasing medication over an extermubxibd of time after administration of a single €f&s5]. In the

case of injectable dosage forms; this period may fram days to months. In the case of orally adstéred forms,
however, this period is measured in hours andcaliti depends on the retention time of the dosagm in the Gl

tract.

Depending on the route of administration, a corieaal dosage form of the drug e.g. solution, susimen capsule,
tablet etc produce a drug blood level time profileich does not maintain within the therapeutic eafigy longer
periods by, for example increasing the dose ofnéravenous injection, toxic levels may be produatdny time.
An appropriately designed controlled-release drelivdry system can be a major advance toward spltiis

problem. An alternative is to administer the dregaetitively using a constant dosing interval. Colhéd released
drug delivery system may have the profound advantagddress this purpose Controlled release (€¢kinblogy
actively explored in the pharmaceutical industfigs prolonged therapeutic action, reduced cost @mdmercial

advantages [6-7].

Now days a great deal of attention has been pastich system in both industrial and academic labdes due to
therapeutic, economic and commercial advantagetaiBesl release dosage formulations by wet gramumati
processes are traditional system in order to aehpeglonged action without avoiding multiple dosaleing which
is commonly needed for maintaining therapeuticoactf the drug for a stipulated period. This typelasage form
can be defined as “the drug delivery system thdesgned to have a prolonged therapeutic effectdogyinuously
releasing the active ingredient over an extendedgef time after administration of a single d¢8¢

Sustained or controlled drug delivery occurs wiifebedded with a polymer that may be natural or symihetic
or synthetic in nature. The polymer is judicioustymbined with a drug or other active ingredientsuch a way
that the active agent is released from the matirialredesigned fashion. The main target wastheagctive agent
must be released at constant rate over a stipufzgeidd of time. In most cases, the purpose of rodimg or
sustaining the drug delivery is to achieve moredife therapeutic action with eliminating the puial for both
under and overdosing. There are a number of teabrigpplied for the formulation as well as in thenofacturing
of sustained release dosage form. A wide arrayobfnpers has been employed as drug retarding agets of
which presents a different approach to the matomcept. Polymers that primarily forming insoluble sikeleton
matrices are considered as the first category t@rdang materials are classified as plastic masgigtems. The
second class represents hydrophobic and wateminigomaterials, which are potentially erodible ahd third
group behaves hydrophilic properties [11-12].

The hydrophobic and waxy materials, on the otherdhare potentially erodible and control the re¢eaf drug
through pore diffusion and erosion. Polymers beloggo hydrophilic matrix systems, when exposedato
aqueous medium, does not disintegrate, but immagiiatydrated with aqueous fluid and form viscouktipous
surface barrier that control release of drugs dfmvad liquid penetration into the center of thetrnasystem
[9,13-14].

During recent years there has been an upsurgesefireh into providing sustained release formulatiofn
appropriate designed sustained release drug delsystem can be major advantages toward solvingtblelems
of conventional dosage forms. In the last two desadustained-release dosage forms have madeicaghif
progress in terms of clinical efficacy, patient giance and cost effective. Theophylline Hydrochleris used
mainly in a therapy for respiratory disease. 250-8ty is considered therapeutically effective evarglve hours
and for child over 6 years 125-250 mg every 12 s@s well. In this study an attempt was made t@gre
sustained release 300 mg tablet of Theophyllinerbtyfaloride with desired drug release pattern [1b-16

EXPERIMENTAL SECTION

Drug and other materials used to perform this sardygiven in below table -1
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Table- 1: List of Drug and other materials used to perform this study

,\SIIC;_ l\;gIF:;i(;fls Name Sourceor Origin

1 Drug Theophylline Hydrochloride Abbott Logistics B.V

2 Hydroxypropyl methylcellulos-Methocel K15M Premium USP/E | Gift from Square pharn

3 Polymer B)é(g/oé(gpropyl methylcellulose-Methocel K100 MCR Rriem Gift from Incepta pharma

4 Methocel K4 MCR premium Colorcon Asia Pvt. Ltd.

. . . Comprecel 101, Mingtai Chemical Co.

5 Microcystalline Cellulose (Avicel-101) Ltd., Taiwan

6 Polyvinnyl Pyrrolidone (Povidone K-30) BASF, Soudis¢ Asia Pvt. Ltd
7 Excipients Colloidal Silicon Dioxide (Aerosil 200) Deggusa AGermany

8 Magnesium Stearate Chemical Management Co., Germany
9 Lactose The Lactose Co. Newzeland
10 Dibasic Calcium Phosph: Sunny Phariaceutical Ltd., Chir
11 Solvents and | Sodium dihydrogen orthophosphate BDH, U.K

12 Reagents Disodium phosphate dibasic BDH, U.K

13 Clit Tablet Press India

14 Shimadzu UV Spectophometer Shimadzu, Japan

15 Digital pH meter Done from Square pharma

16 Equipments Electronic Hardness tes Erweka, Germar

17 Electrolab Tablet Dissolution Test machine (XXII) oife from Square pharma

18 Sartorius Electronic Balance Germany

19 Mettler Toledo Moisture Analyzer Switzerland

20 Pharmatest Friabilitator Germany

Preparation of Matrix Tablet:

Tablets were prepared by the method of wet graiounlaThe active ingredient, release retardantsiedils, fraction
of polymer are mixed together and are made wet rfueisgranulation. After sieving through 30 meshrgras are
formed. The Loss On Drying (LOD) of the granules araintained within 0.70% to 1.00%. Lubricant, thst of
polymers and flow promoters were blended togetlyedrlg mixing with the dried granules and made itablets by
compression at a fixed compression force. The ftatiun perspective parameters and quantity areepted in
table 3.2. In all cases, the amount of the acthgradient (theophylline hydrochloride) is 300 mp/t&roperly
weighed materials were blended in a laboratorylfbminutes. Particular attention has been giveansure through
mixing and phase homogenization. The appropriateuams of the mixture were then compressed usindita C
compression machine equipped with a 12.5 mm facedtpand die set. The hardness was in between 12050
N. All the preparations were stored in airtight t@dners at room temperature for further study. Thisthod of
tablet production has previously been reported &vjated reproducible experimental results in terrhsnovitro
release. However, this process of tablet manufagfuliffers from practical condition to a large ent and does not
consider some critical tabletting parameters sucpaosity, tablet hardness and versatility of psscconditions.
Data generated from such systems require sufficemating up and should not be directly extrapolated
commercially prepared controlled release tabletfeiant features of the formulations are showrnhia following
tables. Formulation of matrix tablet of Theophydlihydrochloride is given in table -2 and 3

Table-2: Formulation of matrix tablet of Theophylline hydrochloride using single polymer (Methocel K 15 M CR)

. ) Formulal | Formula | Formula3 | Formula4

Name of ingredients mg/tab 2 mg/tab mg/tab mg/tab
Granulation Stage
Theophylline anhydrous 300 300 300 300
Microcrystalline Cellulose(Avicel PH 101 84.75 38. 84.75 84.75
Dibasic calcium Phospht 76.5 76.5 76.5 76.5
Povidone k 3 7.t 7.t 7. 7.t
Methocel K 15 M CR 10 10 10 10
Blending Stage
Methocel K 15 M CR 10 12.5 14 15
Purified Talc 7.5 75 7.5 75
Magnesium stearate 3.75 3.75 3.75 3.75
Total tablet Weight 500 m¢ 500 m¢ 504 m¢ 505 m¢
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Table-3 Formulation of matrix tablet of Theophylline hydrochloride using double polymer (Methocel K100M CR premium and
Methocel K4M CR premium,)

. . Formula (F-5)

Name of ingredients (mg/tab)
Mixing and preliminary Blending Stage
Theophylline anhydrous 300
Lactose 120.25
Methocel K100M CR premium 15
Methocel K4AM CR premium 20
Purified talc 1
Magnesium stearate 3
Crosscarmellose sodium 2
Granulation and final blending stage
Methocel K100M CR premium 10
Maize Starch 10
Povidone K-30 5
Magnesium stearate 3.75
Purified water 0.40
Total tablet Weight 490 mg

Evaluation of Tablet
Loss on drying: 20 Tablets were taken in a clean dry mortar andh@d to make fine powder. 10 gm of powder
was weighed and moisture content was measuredbaCLbr 05 minutes with Mettler Toledo moisture arzay

Hardness and thickness: Six tablets of each formulation were taken andlhess and thickness were measured
with Erweka hardness tester. Average value of hemslrand thickness was calculated in neuton (N) rarmd
respectively.

Friability: 10 Tablets of each formulations were taken and kezig Tablets were taken in the rotating disc of a
friability tester, Pharmatest friabilitator. It watlowed to rotate at 25 rpm for 4 minutes. At &mal of the rotation,
tablets were collected, dedusted and re-weighee fifdbility was calculated as a percent of weighks.

In vitro dissolution study of the matrix tablet

Preparation of dissolution medium: Dissolution medium was prepared according to th@® W&thod. This was
Preparation of phosphate buffer at pH 7.5 . ForsBhate buffer solution preparatjd@8 g of monobasic potassium
phosphate was dissolved in 250 ml of water. 19@fl.2 N sodium hydroxide was added in 400 ml ofexathe
pH was adjusted with 0.2 N sodium hydroxide to agdtf.5 + 0.1 which was diluted with water to 1000, and
mixed.

Dissolution test: In-vitro drug release study from the prepared ma#blets were conducted for a period of 8 hours
using as a Medium of Phosphate buffer solution; ®@&nd Apparatus-2 for 50 rpm. The amount of thstime
was determined by employing UV absorption at thgekength of maximum absorbance at about 278 nniltened
portions of the solution under test, suitably ditlitwith medium, and, in comparison with a Standsotlition
having a known concentration of USP verapamil hgtloride as RS in the same medium. As per compemdes
and the percentages of release of the labeled arobtimeophyllinedissolved at the times specified was conformed
to accept Table -4.

Table-4: Drug release per centage with specified time

Time (hours) Amount dissolved
0 (After T Hour) | between 3% and 30%
2 between 15% and 50%
4 between 45% and 80%
6 NLT (not less than) 709
8 NLT 85%

Drug content assay:

Drug content of the sample solution i.e. the quardf the drug release was determined by specttophetric
analysis and the absorbance measured at 276 nmeifny 8himadzu UV spectrophotometer. The water bath
checked, if necessary, water was added to maittiaidesired water level. The dissolution medium ing®duced
in each of the six vessels. The thermostat wasstatjuat 37. 8. After attaining this temperature the rotationswa
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adjusted at 50 rpm. One tablet was placed in efitttedive vessels and in th& essel place 240 mg Theophylline
hydrochloride. The apparatus was operated for aue. lAfter £' hour 10 ml solution was taken from each of the
vessels and filter. 50 ml 2M sodium hydroxide wedded in each of the vessels afliwas checked. The"pvas
adjusted at 7.5 by using 2M sodium hydroxide and@hidsphoric acid. The instrument was run for furtseven
hours. After an hour 10 ml solution was taken freach of the vessels and filter. At the same tineuwblume was
adjusted by adding 10 ml fresh phosphate buffet.p in the vessels.

The filtrate was collected. The procedure was regkafter 4 hour and 8 hour. Every time the absorbance was
measured at 278 nm of an ultraviolet spectrophotem&he % dissolution was calculated by usingftiewing
equation

As x P x 100
% Dissolution =
Ast
where, As = absorbance of the sample solution.
Ast = absorbance of the standahdti®n.
P = potency of standard Theophglhydrochloride.

The average % release of six tablets of each peapfmsmulation was calculated.

Analysis of release data:
The release data obtained were treated accordizgrm order (cumulative amount of drug releasesugtime),
first-order (log cumulative percentage of drug revimey versus time), Higuchi (cumulative percentagedrug
remaining versus square root of time) and Korsmeg@pas (log cumulative percentage of drug releaseslis log
time) equations model.

RESULTSAND DISCUSSION

For the development of Theophylline hydrochloridetained release dosage form three different grafdesllulose
derivative; HPMC-Methocel K15M CR and Methocel KM@R premium and Methocel K4AM CR premium were
used by wet granulation method. Four dosage forme wleveloped by using HPMC-Methocel K15M CR and
another dosage form was developed by using doullener Methocel K100M CR premium and Methocel K4M
CR premium.

The effect of three different grades of hydroxypidomethylcellulose (HPMC) as HPMC-Methocel K15M CR,
Methocel K100M CR premium and Methocel K4AM CR premion theophylline hydrochloride sustained release
dosage was assessed. Four formulations (F-1, F32aid F-4) containing different percentage of bygpropyl
methylcellulose-Methocel K15 MC R in blending andmulation stage were subjected to various evalodgsts
such as LOD, content uniformity, hardness and ilitgbThe result is showed in table 5. Anotheatriormulation
(F-5) containing different percentage of hydroxypro methylcellulose- Methocel K100M CR premium and
Methocel KAM CR premium was subjected to dissohutsbudy to compare the polymer effect on drug ssea
profile.

The dissolution study of different formulations {F+-2, F-3, F-4 and F-5) based tablet matriceseveeided in
simulated intestinal fluid for 8 hours period. Tpercent releases from different formulas (F-1, F3, F-4) based
polymer matrix were summarized on the table 6. pakcent release of formula containing Methocel KMIOOR
premium and Methocel K4M CR premium is summarizedie table -6.

Table- 5: Summary of LOD, Assay, Average Wt, Standard deviation, Friability and Hardness

Parameter F-1 F-2 F-3 F-4
LOD (%) 4.4¢€ 4.3¢ 4.5¢ 4.3C
Assay (mg 287.5¢ 286.2( 288.0( 289.3(
Average Wt (mg) 500 501 500 502
Standard deviation 3.6 4.40 3.6 2.9
Friability (%) 0.62 0.40 0.40 0.35
Hardness (N) 131IN-150N  135N-149N  147N-150N 115NM.37
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Table- 6: Effect of HPM C-Methocel K15 M CR on dissolution prafile of Theophylline hydrochloride sustain release tablet from

formulations F-1to F-4

. % of drug released
Time (hours) F11] F2 | E3 =)
0(3-30%) 40%| 32% 309 29%
2(15-50)% 68%)| 5694 509 45.00%
4(45-80)% 80%| 8694 759 65.009
6(NLT 70%) | 85%| 90%| 89% 85.009
8(NLT 85)% | 96% | 98% | 95% | 101.00%

=)

Drug release data obtained were extrapolated by-aeler, first-order, Higuchi and Korsmeyer-peppasdel to
analyze the pattern of release. The release pattesrshown in the figure 1, 2, 3 and 4 respectively

Zero Order Ploting
120%
100%
° 80%
& 60% ——F1
g 40% ——F2
o 20% F-3
3 0% T T T T 1 F‘4
° 2 4 6 8 10
Time hr
Fig-1: Zero-order plot of release kinetics of four different for mulations
First Order Ploting
1.999
1.9985
£ 1.998
c
£1.9975
g 1.997
e£1.9965 ——F-1
X 1.99 —-—F2
©1.9955
S 1.995 . . | | | F-3
0 2 4 6 8 10 ——-4
Time hr

Fig-2: First- order plot of release kinetics of four different formulations
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Higuchi Ploting
120% -
100%
9 80%
3 —-—F2
E 60%
F-3
3 40%
=} —<—F-4
R 20% -
0% T T T T T 1
¢} 0.5 1 1.5 2 2.5 3
Square Root of Time SQRT
Fig-3: Higuchi plot of release kinetics of four different formulations
Korsmeyer-Peppas Plot
T
4
S ——F-1
& ——F-2
§ F-3
% =—F-4
|
Log of Time (hr)

Fig-4: Korsmeyer- Peppas plot of release kinetics of four different formulations

Four formulation F-4 containing hydroxypropyl meltetlulose-Methocel K15 MC R in blending and gratidn
stage were subjected to comaparison evaluatioa tdstelease with two available market preparatienoted as
MP-1 and MP-2.These were also analyzed for zereramdd first-order release kinetics. The data &gutdé were

shown in table 7 and figure 5 & 6 respectively.

Table-7: Comparative evaluation of dissolution pr ofile of Theophylline hydrochloride sustain release tablet using single layer polymer
HPM C-Methocel K15 M CR with two available market products denoted asMP-1 & MP-2

% of drug released
F-4 MP-1 | MP-2
0(3-30%) 29% 27% 28%
2(15-50)% 45.00% 42%) 449
4(45-80)% 65.00% 67% 609
6(NLT 70%) | 85.00% 70% 75%
8(NLT 85)% | 101.00%| 82% 84Y%
*MP: Market Product

Time (hours)
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Zero Order Ploting

120% -

100%
b 80%
E 60% [ -1]
@
e
w  40% —=—MP-1
a 20%
- MP-2

:]L:VL‘I T T T T 1
0 2 4 6 3 10
Time hr
Fig-5: Zero-order plot of release kinetics of formulation F-4 and MP-1& MP-2
First Order Ploting
1.999
& 1.998
=
£ 1.997 ——F4
@
% 1.99 ——=MP-1
[
> 1.995 : : : : | MP-2
S 0 2 4 6 8 10
Time hr

Fig-6: First-order plot of release kinetics of formulation F-4 and MP-1& MP-2

Another formulation containing Methocel K100M CReprium and Methocel K4AM CR premium which met all the
tabletting parameter and release profile as pée tadn 3.4. Formulation F-5 was also subjectectlease kinetics of
zero-order, first-order, higuchi and korsmeyer niddeevaluate release pattern. The data and figiae shown in

table 8 and figure 7, 8, 9 and 10 respectively.

Table-8: Effect of double polymer HPM C-Methocel K100M CR premium and M ethocel K4M CR premium on dissolution profile of
Theophylline hydrochloride sustain release tablet of formulation F-5

Time (hours) % of drl'i%rdeased
0(3-30%; 43%
2(15-50)% 55.50%
4(45-80)% 69.08%
6(NLT75%) 84.10%
8(NLT85)% 99.00%
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Zero Order Ploting
120% -+
100% y=0.0703x+ 0.4202
o o R? = 0.9985 —
IS 60% - )
] / ——Linear (F-5)
« 40% °
¥
s
5 20%
Be 0% T T T T 1
0 2 4 6 8 10
Time hr
Fig-7: Zero-order plot of release kinetics of formulation F-5
First Order Ploting
1.9985 ]
o 1.898
£1.9975 4 y =-0.0003x + 1.9982
E ' R? = 0.9984 F-5
£ 1.997
« \ —— Linear (F-5)
R1.9965
s
an 1.996 - \
S
1.9955 T T T T 1
0 2 4 6 8 10
Time hr
Fig-8: First-order plot of release kinetics of formulation F-5
Higuchi Ploting
120% -
y=0.1903x+ 0.3706
100% - R?= (08941
- —
2 80% - =
_/ -
ﬁ 60% - - i
an R —— Linear (F-5)
= a0% T—
5°
20% -
0% T T T T T 1
0 0.5 1 1.5 2 2.5 3
Square Root of Time SQRT

Fig-9: Higuchi plot of release kinetics of formulation F-5
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Korsmeyer-Peppas Plot
0] T T T T ]
0 0.2 0.4 0.6 0.8 2 1
-0.05 -
T 01 - y=0.412x- 0.3902 /
s RZ=0.981 P E5
o 015 - A _
e — Linear (F-5)
S 02 -
o
=13}
S -025 -
_02 —
Log of Time (hr)

Fig-10: Korsmeyer-peppas plot of release kinetics of formulation F-5

Release profile of formulation F-4 was also comgaréh the release pattern of formulation F-5 conitey double
polymerHPMC-Methocel K100M CR premium and Methocel K4M @Rmium. The release data and zero-order
and first-order release kinetics were shown ing&band figure 11 and 12.

Table-9: Comparison of Effect of singlelayer polymer HPM C-Methocel K15 M CR against double polymer HPM C-M ethocel K 100M

CR premium and M ethocel K4M CR premium on dissolution profile of Theophylline hydrochloride sustain releasetablet of
formulations denoted as F-4 to F-5

% of drug released
F-4 F-5
0(3-30%) 29% 43%
2(15-50)% 45.00%| 55.50%
4(45-80)% 65.00%( 69.08%
6(NLT75%) 85.00% [ 84.109
8(NLT85)% | 101.00%| 99.00%

Time (hours)

Zero Order Ploting
120% -~
100% -
80% -
60% - ——F-4
40%
20% - ——F-5

% Drug Released

Time hr

Fig-11: Zero-order plot of release kinetics of formulation F-4 and F-5
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First Order Ploting

1.999
1.9985
1.998
1.9975
1.997
1.9965
1.996
1.9955
1.995 . . . . ]

——F-4

—\—F-5

Log of % Remaining

Time hr

Fig-12: Zero-order plot of release kinetics of formulation F-4 and F-5

From the following release profile it was obsertleat above proposed formulations (F-4) met therddsiustained
release pattern as per USP specificatioff’ @fition,2006). This indicated that blends of Methocel K150R met
desired sustained release of theophylline hydraittécby wet granulation method froni hour to &' hourin vitro
dissolution studies.

At the same time we have compared the dissolutiofile of a marketed product with our test prod(fedrmula 1,
2, 3, 4). In that case the marketed product shawedular dissolution profile in sixth and eightbur. Marketed
product was randomly collected two batches fronfiediint medicine shop to ensure the representafiwehole
batch. On the other hand the test trial contaimiteghocel KI10OM CR premium and Methocel KAM CR premi
also showed deviated release pattern, moreoveayt require higher cost due to using double polymién other
excipients and processing complexity. Althoughriédease kinetics of formulation F-5 showed goodz@der and
first-order kinetics but it showed deviated poolease pattern as per Higuchi plotting and Korsmeggpas
plotting.

CONCLUSION

Theophylline hydrochloride is a dimethylxanthing, @ methylxanthine drug, used widely in the treatmef
respiratory disease. The half life of Theophylllgdrochloride is 5-8 hours for oral dosage. Dudégcelimination
and posology, this drug is a suitable candidatbetdormulated into sustained release dosage foffine present
study was investigated in order to formulate Thetipte hydrochloride sustained release tablet dedagm with
addition of release retarding double polymer HPM&thwbcel K15M CR and HPMC-Methocel K100 M CR and
HPMC-Methocel K4 M CR. From the study it was comlgd the formulation F-5 showed partially deviategular
release profile. Although it complied zero ordeddirst order kinetics but does not meet the sjegtifelease
pattern for Higuchi plotting and Korsmeyer-peppbstimg as per specification in compendia.

From the above comparative study it may be condubat formulation containing single polymer caplage the
formulation containing double polymer if any chantiedose dependent complication is absent which w&an
investigated by under clinical trial. In additioib,will reduce the cost, processing time. Overalill offer cost
effective treatment. Wet granulation method mayeéase high production, performance, save valudbie in
manufacturing plan, less involvement of labour, ue cost and increase profit. However, The proposed
formulations (Formula F-4) may be used for the tlgwment of Theophylline hydrochloride sustainedeask
matrix and meet the patient’s demand in order tolzat against ulcer more precisely. Further study bearequired

to establish firmly the proposed formula with daipblymer containing Methocel K4M CR and Methocé&Ok M

CR premium at different concentration other thamfida F-5.
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