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ABSTRACT

The present investigation is concerned with development and evaluation of Sustained release matrix tablets
containing Naproxen using the hydrophilic polymer hydroxy propyl methyl cellulos (HPMC K100M & HPMC
K15M).Preformulationstudy was done initially which include characterization of polymers, drug identification,
FTIR compatibility and result directed for the further course of formulation. The tablets were prepared by direct
compression method and evaluation done. Tablets were compressed by tablet compression machine (Karnavati
Rimek Mini pressl)and evaluated with different parameters like diameter, thickness, average weight, hardness,
friability, drug content, kinetic release data. The in vitro release studies indicated that the sustained release matrix
tablet dosage forms containing higher concentration of HPMC K100M& HPMC K15M showed slower release.
Concentration of alone HPMC K100M& HPMC K15M when used results obtained are not follow proper release
rate but when used in combination follow better release as required. The invitro release data was treated with
mathematical equations, and it was concluded that naproxen rel eased from the tabl et followed Peppas model. Hence
sustained release drug delivery system of Naproxen is a promising approach as it can lead to decrease in the
frequency of administration and ultimately lead to better patient compliance.

Keywords:- Sustained release drug delivery system, Naproxeitrd drug release,Direct compression method.

INTRODUCTION

Conventional drug delivery system:-

The oral route of drug administration is the maspoértant method of administering drugs for systesffects.
Sustained release, sustained action, prolongednaatontrolled release, extended action, timedassledepot and
repository dosage forms are designed to achievelarged therapeutic effect by continuously relegshedication
over an extended period of time after administratd single dogé],[2],[3]. Sustained release dosage form design
embodies this approach to the control of drug actioat is through a process of either drug madiitn or dosage
form, the absorption process and subsequently attign can be controllg4], [5].

OBJECTIVES:-

* To develop sustained-release matrix tablets of dbapr, one of the most potent, non steroidal affiiimmatory
agents used in the treatment of arthritic pain.

» To investigate the possibility of interactidmetween the polymers and copolymers and #&lstween
polymers and drugs by Fourier Transform Infde®gectroscopy.
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» To optimize formulation as per specification.
» To characterize formulation as per specification.
* To evaluate the prepared sustained release mahfiets of Naproxen for various evaluation paranseter

MATERIALS AND METHODS

Materials:-
Naproxen was obtained as a gift sample from Midr@anglore, HPMC K100M, HPMC K15M were purchased
from Colorcon Asia, Goa. Ltd. All other chemicalene of analytical grade.

Method:- [6], [7],[8].

UV Spectroscopy:-

Preparation of 0.1N HCI:-

A quantity of 8.5 ml of HCI was diluted with freslistilled water to produce 1000 ml.

Standard Curve of Naproxen:-

Preparation of Stock Solution: Stock solution of Naproxen (100ug) was prepare@d. 1N HCI. The UV spectrum
was recorded at 230 nm. The solution of 1to5 pgdnelpared from appropriate dilution with 0.1N HClher
absorbance of each solution was recorded usingpd¥¢tsophotometer at wavelength absorption maximum

Construction of Calibration curve of Naproxen in 01 N HCI:-

100mg of Naproxen accurately weighed and dissoluepH buffer 1.2 and made a volume up to 100ml, enad
concentration of 1000 pug /ml. 10ml of solution vpégette out and dilute with 10ml pH 1.2 buffetudimn make
concentration of 100 pug /ml. From stock soluticigqudt ranging from 0.1 to 0.5ml pipette out andutéd with pH
1.2 buffers to get concentration range 1 to 5 pl Tine absorbance measured at 230 nm against Blalinkon.
Standard graph plotted by keeping concentratior-aris and obtained absorbance on y-axis.

Drug-Excipients Compatibility Studies:-
Infrared Absorption Spectroscopy:dnfrared spectra recorded on infrared spectrophetemin KBr press IR
spectrum of pure drug (Naproxen) and its physidatume was carried out by using FT-IR.

FORMULATION DEVELOPMENT: [9], [10],[11].

Preparation of Naproxen sustained release matrix Tialet:-

Matrix tablets containing Naproxen were prepareddbgct compression technique using HPMC K100M and
HPMC K15 Polymers and Naproxen were mixed homogeasigousing glass mortar and pestle. Mixture were
compressed into tablet by tablet compression macfif@mrnavati Mini press-I) by using 12 mm punchotatain
tablets of desired specifications.

Table No.1:-Composition of Naproxen sustained rele# matrix tablets

Ingredients(mg) F1 F2 F3 F4 F5 F6 F7
Naproxen 250 | 250| 250 250 25 250 250
HPMCK100M 30 50 75 - - - 15
HPMCK15M - - - 30 | 50 | 75 15
Lactose 160 | 140| 115/ 1e6q 14 115 140
Magnesium stearate| 5 5 5 5 5 5 5
Talc 10 | 10 | 10| 10| 10 10| 10
Total weight 455 | 455| 455] 455 45% 45p 455

EVALUATION PARAMETERS:- [12], [13], [14],[15].

Pre-Compression Evaluation Parameters:-

Bulk density and Tap density:Powder from each formulation, previously lightly agen to break any
agglomerates formed was introduced into a 10 ndsueng cylinder. After the initial volume was obssd, the

cylinder was allowed to fall under its own weightt@ a hard surface from the height of 2.5 cm a¢@istervals.

The tapping was continued until no further chamgealume was noted.
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Bulk density is calculated by using a formula:-

Bulk Density(g/ml)= weight of sample in gm
volume occupied by sample in ml

The final volume was recorded and the tap density @alculated by the following equation:-

Tapped Density(g/ml)= weight of powderednle
Tapped volume of the packing

Compressibility Index and Hausner Ratio:-
Compressibility Index=_Bulk Density-Tapped Density100
Tappedrsity

Hausner Ratio= Tapped Density
Bulk Density

Table No.2:-Relationships between % Compressibilitand Flow ability

%Compressibility Flowability Hausner Ratio
5-15 Excellent 1.00-1.11
12-16 Good 1.12-1.18
18-21 Fairto Passab | 1.19-1.2¢
23-35 Pool 1.26-1.3¢
33-38 Very Poor 1.35-1.45
> 40 Very Poor 1.46 — 1.59

Angle of repose:-

Angle of repose is defined as the maximum anglevéen the surface of a pile of the powder and thézbwotal
plane. Angle of repose for blend of each formulaticas determined by fixed funnel methddhe funnel is secured
with its tip with height h (2 cm), above a plane pdper kept on a flat horizontal surface. The powdeere
carefully poured through the funnel until the apéthe conical pile so formed just reaches theofifunnel. Angle
of repose was determined by substituting the vabfethe base radius’s and height of the pile ‘h'tie given
equation given below

Where,

Tan6 = h/r

0 = Angle of repose,
h = Height of pile,

r = Radius of base.

Table No.3:-Relationships between Angle of reposea Flow property

Sr. No. | Angle of repost | Flow property
1 <25 Excellent
2 25-30 Good
3 30-40 Passable
4 >40 Very poor

Pre-Compression Evaluation Parameters:-

Appearance:-The tablets were identified visually by checking tlifference in color.

Thickness:Thickness of tablets was important for uniformdf tablet size. Thickness was measured by using
verniar caliper on 3 randomly selected samples.

Hardness:Hardness of the all tablet formulations was deteediby Monsanto hardness tester and precision dial
type hardness tester .It is expressed in kg/cm

Friability:- Roche Friabilator was used for testing the frigbilising the following procedure. Twenty tableteres
weighed accurately and placed in the plastics cleartitat revolves at 25 rpm for 4 mins dropping thlelets
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through a distance of six inches with each revofutiAfter 100 revolutions the tablets were rewethlaad the
percentage loss in tablet weight was determined:-

Percentage Friabilityv% X 100

Where,

WO= initially weight

W= weight after friability

Percentages Friability of tablets less than 1%cansidered acceptable

Weight variation test:-
Twenty tablets were randomly selected from eachnitation and weighed individually to check for wetg
variation.

Table No.4:-Weight variation tolerances for uncoatd tablets

Sr. No. | Average mass Percentage deviation
1. 130mg or less +10
2. More than 130 mg and less than 324 mg +7.5
3. 324 mg or more +5

In-vitro dissolution studies:-

Dissolution test was carried out using USP Il (etet¢ab) rotating paddle method (apparatus 2). Stireing rate
was 50 rpm. 0.1 N hydrochloric acid was used asotlision medium 900 ml and was maintained at 3740 for
first two hrs and 3-12hrs performed with phosphatdfer pH7.4 (900ml) at 37+0.5°C. Samples of 5mirave
withdrawn at predetermined time intervals, filteradd replaced with 5ml of fresh dissolution mediufine
collected samples were suitably diluted with dig§oh fluid, whenever necessary and were analyzedtte
Naproxen at 331 nm by using a double beam UV spglcbtometer.

Release Kinetics of Drug [16],[17],[18]:-

1. Zero Order Kinetics:

Drug dissolution from pharmaceutical dosage forha to not disaggregate and release the drug si@ssuming
that area does not change and no equilibrium donditare obtained) can be represented by theaislg equation

ft =Kt

Where,ft = the fraction of drug dissolved in time’s
K = Rate Constant

t=Time

This model represents an ideal release profilederoto achieve the prolonged pharmacological actio

2. First Order Kinetic:-
This model has also been used to describe absoratid/or elimination of some drugs, although itif§icult to
conceptualize this mechanism in theoretical basis.

Log Q= log @ + Kt/2.303

Where Q= Amount of drug released in time't’.
Qo = Initial amount of drug in the solution.

K = Rate Constant.

3. Higuchi Model:-
This model is applicable to study the release ofewaoluble and low soluble drugs incorporated @missolid
and/or solid matrices.

ft = Kt'2
Where,ft = Amount of drug released in time't’
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4. Koresmayer Peppas Model:-

This model is relating exponentially the drug reke¢o the elapsed time (t):

ft=af

Where, a = constant incorporating structural armhggric characteristics of the drug dosage form.
n = Release exponent

This model is widely used; when the release meshais not well known or when more than one typeetdase
phenomenon could be involved.

RESULTS AND DISCUSSION
Preformulation Study of Naproxen:-

Description:-

Colour -white to off-white,

State-crystalline,

Odour —odourless.

Melting point:- Melting point of Naproxen was found to be 152-%54

Solublity: It is freely soluble in ethanol, methanol and vslightly soluble in water.

Calibration Curve of Naproxen in Buffer of pH 1.2
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Figure No:-1 Calibration curve of Naproxen

Excipents Compatablity Studies-
FTIR Study:-

naproxcin(5)

2942.053 0.358
0.30—

2841.325 0.479
0.25—

2589.159 0.172
678700,693
2543167 62

2357.851 0.939

0.20-

Absorbance

0.15~

0.05—

0.00-

FE T T T T T T T S S S S S S S R S R S S R R B SR
3800 3600 3400 3200 3000 2800 2600 2400 2200 2
avenumber

\
Figure No:-2 FTIR Spectra of Naproxen
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Figure No.3:-FTIR Spectra of Naproxen +HPMC K15+HPMC+Excipient
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Pre-Compression Evaluations Parameters:-

Table No.5:-Flow properties of granules prepared bylifferent techniques

Batch | Angle of dgﬁlsl?ty Eiﬂgﬁ? Carr'sindex | Hausner's ratio

Code | repose 0) (gm/cm3) | (gm/cm3) (Ch (HR)
F1 27.68 0.46 0.54 14.81+0.42 1.17+0.74
F2 28.53 0.44 0.51 13.72+0.46 1.15+0.25
F3 29 .86 0.47 0.56 16.07+0.35 1.19+0.28
F4 29.13 0.45 0.53 15.09+0.65 1.20+0.40
F5 28.54° 0.52 0.67 22.38+0.69 1.28+0.51
F6 2757 0.58 0.68 14.70+0.71 1.18+0.60
F7 28 .23 0.48 0.58 17.24+0.68 1.2+0.65

Post-Compression Evaluations Parameters:-

Table No.6:-Evaluation of physical parameters

Batch Average Wt. in (mg) £SD I?kar/c(l:r;r?zs)s Thickness (mm) £SD Friability Drug Content
Code ge Wi in (mg) = %so * (%) Uniformity (%)SD
F1 452+2.64 4.9+0.20 2.3+0.11 0.14 98.25+1.15
F2 456+2.5. 4.7+0.2( 2.1+0.1: 0.12 99.28+1.7:
F3 455+1.00 5.2+0.10 2.4+0.17 0.10 99.68+1.00
F4 458+2.00 5.6+0.15 2.6+0.20 0.21 100.01+1.00
F5 457+2.51 5.3+0.11 2.4+0.18 0.24 99.98+1.73
F6 454+4.72 5.2+0.05 2.1+0.10 0.12 100.10+2.64
F7 453+4.16 5.8+0.17 2.4+0.13 0.17 99.72+1.15
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In-Vitro Drug Release Studies:-

Table No.7:-In-Vitro Drug Release Data

Time(hr) F1 F2 F3 F4 F5 F6 F7

0 0.000| 0.000] 0.000 0.000 0.000 0.0D0 0.0900

1 1.2 1.1 0.€ 0.9¢ | 0.6¢ 0.€ 14

2 1.8 1.64 | 1.2¢ 1.5¢ 118 | 1.08 | 1.9¢

3 3.2 2.98 2.70 2.60 2.44 2.31 4

4 6.8 4.93 4.11 590 4.17 3.9Y 7.4

5 13.7 | 10.44| 8.67| 12.5% 9.77 8.6R 15|6

6 20.9 | 1854| 1733 1855 1640 1583 221

7 26.7¢ | 24.2; | 21.3C | 24.6€ | 21.3¢ | 19.5¢ | 36.t

8 30.22 | 27.3C | 25.41 | 26.4« | 24.3( | 21.2: | 51.:

9 41.33| 36.31] 3244 354 3326 30.16 6§52

10 46.73 | 43.32| 39.51 40.3p 36.649 338 746

11 53.32| 50.34| 46.42 49.44 4431 39.51 82.7

12 60.44 | 58.41] 52.36 5833 5442 5036 90.1
100
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o0 / -2
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ET 40
S —F4
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Figure No.4:-Comparative In-vitro Release Profile According to zero order kinets for formulations F1-F7
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Figure No.5:-Comparative In-vitro Release Profile According to first order kinetics for formulations F1-F7
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Figure No.6:-Comparative In-vitro Release Profile According to Higuchi Matrix kinetics for formulations F1-F7
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Figure No.7:-Comparative In-vitro Release Profile According to Korsmeyer Peppakinetics for formulations F1-F7

KINETIC DATA:-
Table No.8:-Drug Release Kinetic Model
. . Higuchi | Peppas| Best Fit
Formulation Code | Zero-order | First-order Model Model Model
F1 0.957 0.057 0.788 0.971 Peppas
F2 0.943 0.066 0.764 0.963 Peppas
F3 0.948 0.068 0.770 0.957 Peppas
F4 0.947 0.069 0.772 0.966 Peppas
F5 0.937 0.082 0.757 0.957 Peppas
F6 0.934 0.095 0.753 0.957 Peppas
F7 0.934 0.006 0.753 0.967 Peppas
SUMMARY:-

The present study was undertaken with an aim tomditate and evaluate the Naproxen sustained releasex
tablets by using different proportion of polymeky@roxy propyl methyl cellulose k15 & k100 &). Paemulation
study was done initially which include characteti@a of polymers, drug identification, FTIR comgaility and
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result directed for the further course of formwdati Based on preformulation studies of differentcbas of
Naproxen were prepared by using selected excipiérablet blends were evaluated for bulk densitppéa
density, carr’s index, hausner’s ratio and angleegose before being compressed as tablets. Thet tzlbnds
indicate good flowability which is desirable forrtent uniformity and less weight variation in finablets. Various
formulations of sustain release matrix tablets @phidxen were formulated using different promortiof
polymers by direct compression method. The tabmete evaluated for physical characterization,itievelease
study. Observation of all formulations for physichlracterization had shown that, all of theamply with the
specification of official pharmacopoeias ananstard references.Result of in-vitrelease profile indicate that
among all the formulations, F7 was found to bedseformulations as it showed 90.10% drug releaghin
12 hours. The in-vitrorelease data was plotted for various kinetic modals indicating peppas for formulations

no 7 with F?Value 0.967 respectively.
CONCLUSION

The result of the present study demonstrated teahydroxy propyl methyl cellulose were used aksugy release
retardant andirug release was dependent on polymers propofibe drug release was extended over a period of
12 hours and the to be good without capping ehigpping.

» The present investigation described the influerfoeoacentration of polymer (HPMC K100M & HPMC K15)
on Naproxen release.

» The in-vitro dissolution profiles of all thprepared Naproxen sustained release matrix tdbkehulations
were found to extend the drug release aweperiod of 10 to 12 hours and the drug seeate decreased
with increase in polymer concentration.

IR spectroscopic studies indicate no drug-excifs interaction in the prepared formulations.

» Comparing the all formulations, sustained retea formulation of F7 was considered as dptoh
formulation which exhibited 90.10 % of druglaase in 12 hours.

» From the result it was observed that drug and petymatio influence the in vitro drug release of Keqen
sustained release matrix tablets. Hence, the sestaielease matrix system of Naproxen is expeaegrdvide
clinician with a new choice of safe and more bidlade formulation in the management of inflammatio
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