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INTRODUCTION

Controlled release (CR) drug delivery systems are
used to improve the therapeutic response by providing
blood levels that are more consistent and stable

compared with immediate release dosage forms'"".
FDA defines an exten

ded release (ER) dosage form as

one that allows a reduction in dosing frequency as
compared to that presented by a conventional dosage
form™®.Matrix tablets are one of the most attractive
and widely used oral CR systems*’. It consists cf
- drug disz:ersed homogenously throughout a polymer
matrix®. Suitable combination between various
types of polymers, as matrix-forming materials,
enables appropriate modification of the release
characteristics of drugs from CR dosage forms'*"*'

Diclofenac  sodium (DS}, sodium  [o-(2.6-
dichloroanilino)phenyl]acetate, is @ potent non-
steroidal anti-inflammatory ~ drug (NSAID) with
pronounced analgesic and antipyretic properlies""'“.
Comparative studies have shown that DS is at least
equivalent in efTicacy to aspirin and other NSAIDs
when used for the treatment of rheumatic diseases
such as rheumatoid arthritis, osteoarthritis, ankylosing
spondylitis and migraine'"*"”.

In view of the physicochemical, pharmacokinelic
and pharmacodynamic characteristics of DS, the drug
is found to be very interesting in ER oral dosage
forms, especially for its relative short biological half-
life, the hazards of adverse GIT reactions, and chronic
nature of treatment®®3"). In addition, the method by
which modified release is achieved can improve the
bicavailability of DS and reduce the average cost of
~ treatment over an extended period'"?. The release of

DS from CR formulations was found to be strongly
medium dependent®*?’. Also, rotation speed of the
stirring element, and ionic strengths of the dissolution
medium have a significant impact on the release of
DS™, ' ‘ '
. The aim of this work is 10 prepare an ER DS
el v o lense retsotant The reloase kimice of
-the prepur'cd tablets will be i L_rcl.casc klnghcs of
_ : _ ¢ in vitro evaluated, The

results will be compared to a commercial product

(Voltaren® 100 SR) tablets.

MATERIALS AND METHODS
Materials:
e Diclofenac Sodium BP 93 (Arzneimittelwerk
Dresden GmbH Company, Tritta:, Germany).
Voltaren® 100 SR Tablets (Novartis Pharmaceutical
Company, Cairo, Egypt).

Anhydrous USP 22 (El-

e Dibasic Calcium Phosphate
Nasr Pharmaceutical Chemicals Company, Cairo,

Egypt).
e Avicel PH-102 (FMC Corp., Philadelphia, PA,

USA).
« Magnesium  Stearate,

Germany). .
HydroxypropylmethylceIlulose. Methocel ES (Dow

Chemicals, USA).
Cetyl Alcohol (EI-Nasr Pharmaceutical Chemicals

Company, Cairo, Egypt).
Aerosil 200, (CABOT Corp. Tuscola, IL, USA).
All other chemicals were of analytical grades and

were used as received.

(Merck,  Darmestadt,

Equipments: .
e Shimadzu Double Beam UV-Visible

Spectrophotometer, model UV- 1601 PC (Shimadzu
Corporation, Kyoto, Japan).

» Dissolution Tester, Six Cups, model TDD-6 (S.B.S.
Instruments, Barcelona, Spain).

s Multi-Purpase  Thickness Tester, model HC-IO
(Shanghai, China).

e Disintegration Tester, model TDI-|
Instruments, Barcelona, Spain). -

« Abrasion Tester (Friabilator), model TDA-1 (S.B.S
g‘ﬁt-r"',"?“;' Barcelona, Spain). o

¢ Digital Tablet Hardness Tester, mo -
é(?ampbel I Electronics, Maharashtra, ‘:::lif).DHT] "

» Sieves and Mechanical Sha | basi
F..Kurl (Retsch GmbH Compakne;: Gf)efl:;;:;?DUleC,

* Pilot Pr‘ess T_ablet Machine, model CPMD‘J' - 10
10 Sttion Pilot Press GMP Model, (Chamunda

rarma Machinary Pvi: Ltd, Ahmedabad, Indja),.

(S.BS.
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Diclofenac sodium tablet 'l'orn-lu.lalion:

The different taple; formulat;
direct com

follows:

rotary tablerting machine (8 mm die, and biconcaye
punches) that was adjusted to produce tablets
weighing 300 mg. Table (1) also summarizes

composition of F3 to F7 Formulations prepared by wet
Branulation. :

Physical characterization of the prepared tablers:
The physical parameters (weight
thickness, hardness, friability, and disinteg

as well as content uniformity of all the
were determined according to the USPX X

Dissolution testing:

ration time)
formulations
X methods.

The dissolution lesting was performed
the USPXXX specifications using apparatus | (basket)

at 100 rpm. Tested dissolution media (900 ml) were
cither 0.IN hydrochloric acid (pH 1.2,
- buffer (pH 7.2). At different lime i

samples were withdrawn using millipore filter head

according (o

libration. curve of diclofenac :
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Fable (1): Diclofenac sodium formulations prepared - -
Table (1): -

by either direct compression or wel granulations, OB
Foolcp | A | H | CA| Aer | M|
Code L — —
Ll Fi 197 | — | = .
' 98.5 | = | - | = | 3]
2| F2 98.5 | ‘ .
06 | 3
3 F3 [ 1804 | - | 6 | 10 e 12
4| F4 902 | 902 | 6 10 . A
5| Fs 852 | 852 | 6 20 | 06 | 3|
6| F6 802 | 802 | 6 30 | 06 | 3
7| F7 752 | 752 | 6 | 40 | 06 | 3

uniformity,

Where CP; Dibasic Calcium Phosphate, A; Avicel

PH102, H; HPMC (Methocel ES), CA; Cetyl Alcohol,
Acr; Aerosil, and M; Magnesium Stearate‘

RESULTS AND DISCUSSION

Construction of calibration curve of Diclofenac
sodium; : :

Fig (1) shows linear relationship with a regression
values (1) of 0.9991, 0.9983, and 0.9997 in distilled
water, 0.IN hydrochloric acid or buffer at pH 7.2
respectively, at contents range of 0.5 - 30 pg/ml.
Physical characterization of the prepared tablets:

The physical parameters of all
prepared by direct compression and wet
as well as drug content are shown in T )
parameters were within pharmacopeial specifications,
There is no significant  difference in  physical
characteristics of DS tablets prepared by direct
compression (F1, and F2) and those prepared by wet
granulation technique (F3, and F4) except that tablets
prepared by wey granulations showed g higher
disintegration time and lower friability. : '
Dissolution testing:

formulations
granulations
able (2). All

le of formulations prepared either

On or wet granulatioh at pH 1.2,

Shown in Fig (2), and (3) respectively,
lcium phosphate Formulations, F3

red by wet granulation showeq a
lower release rate -
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Ie (2): Physical characteristi

ISSN 1110-5089

cs of different formulations containing diclofenac sodium prepared by either direct

Tab

FE’EM wet granulation (mean £ SD)

E Th(:l::)cs: - Weight Drug content Hardness Friability | Disintegration

Code (mg) (%) (kg) (%) time (min)
n=20 n =20 n=6 n=10 n=20 n=6

 ——

Fl 03.96+0.02 | 304.44£1.76 | 101.74 £ 0.01 17.48 = 1.01 041 25.36 + 1.56
i — . .

F1 . 04.40+£0.03 | 299.95+ 1.96 | 104.51 * 0.01 | 2533063 0.07 20.77£0.23
|

F3 04.00+ 0.01 | 302.17£1.53 | 102 56+ 002 | 1663046 0.19 37.92% 1.50

,.__..!r_f---— 04.48£0.01 | 299.00 + 0.80 | 100.62+0.01 | 30.45+0.66 0.17 92.50 £ 2.50

" Fs 04,56+ 0.02 | 300.87 1.68 | 97.98+003 | 29.47+0.66 0.05 113.50 = 4.00
S —

F6 04.69 £ 0.01 | 300.90 % 197 | 97.36+£0.02 | 29.30% 0.68 0.01 133,754 0.25
0 —

F7 04.81£0.02 | 30114 1.2) | 9844002 | 29.28% 0.28 0.00 169.29 = 0.94
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The same was observed when mixture of
Avicel:dibasic calcium phosphate was used as a
diluent: F4 formulation gave a lower release rate than
F2 formulation. Also, formulations prepared using
mixture of Avicel:dibasic calcium phosphate in the
ratio of 1:1 w/w as diluents (F2, and F4) were superior

in DS release rate ret
prepared using dibasic ca
{(F1, and F3).

ardation than formulations
Icium phosphate as a diluent

% Relensed

0 05 ~+1 L& 2

Time (lir)

Fig (2): Dissolution profile of formulations prepared
either by direct compression or wet granulation at pH

1.2

Time (hr)

F_ig 3): Dissolution profile of formulations prepared
either by direct compression or wet granulation at pH

7.2,
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This is may be due to the addition of Avicel thal
resulted in hardness increase that accounted for the
observed release retardation. However, in buffer
media, all formulations showed higher degree of
abrasion and failed to give a release rate closer to that

of Voltaren® 100 SR tablets.
Effect - of cetyl alcohol amount on (he
characteristics of diclofenac  sodium tablets

prepared by wet granulation:

The effect of CA on the physical characters of DS
tablets prepared by wet granulation (F4 - F7) using
different contents of CA (10, 20, 30, and 40 mg) is
shown in Table (2). It is cleared from the data that by
increasing the amount of CA, a decrease in friability
while an increase in tablet disintegration time occurs.
The effect on hardness was non-significant.

10 -
8 -
-
w
£6 7
- - &~ Fq
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oIy —— T
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—a— Voltaren
0 :
0 1 2
Thne )

Fig (4): Dissolution profile of formulations prepared
by wet granulation using different contents of cetyl
alcohol at pH 1.2,

Fig (4) and Fig (5) show the dissolution profile at
pH 1.2 and pH 7.2 respectively of formulations
prepared by wet granulation using different contents
of CA. Results revealed that increasing CA content
successfully retarded DS release in acid medium.
However, in buffer media, increasing CA content up
to 20 mg/tablet (F5) did not retard DS release.
Reaching CA content up to 30 mg/tablet (F6)
significantly retarded DS release, Further increase in
CA (F7) showed a non significant retardation in DS
release. Matrix integrity was also significantly
improved when CA amount was 30 mg or more (F6
and F7). Tablets prepared with CA content of 30 and
40 mg were slowly eroded all over the dissolution
testing period without any matrix disintegration.

100
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d
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Time (ir)

Fig (5): Dissolution profile of formulations prepares
by wel granulation using different contents of cery)

alcohol in pH 7.2.

In vitro release Kinetics [from selected table
formulations:

Based on dissolution data in phosphate buffer (pH
7.2), only F6, and F7 formulations had an accegtable
DS release retardation comparable to Voltaren® 100
SR. Formula F7 was superior in retaining matrix
integrity. It is cleared in Table (3) that DS released
from F6 formula is best fitting Higuchi model kinetics
and F7 formula is best fitting zero order kinetics.

CONCLUSION

Formulations prepared by wet granulation showed
a lower release rate in both acidic and buffer media
than those prepared by direct compression suing the
fame diluent. Tablets containing a mixture of dibasic
calcium phosphate:Avicel PHI02 (1:1 w/w) as a
diluent prepared by wet granulation is superior in both
release rate retardation and matrix integrity.

In general, increasing CA content results in an
increase in tablet disintegration time, and a decrease in
tablet friability. Increasing CA amount above 30 mg
does not significantly affect the release rate but has a
significant effect on release mechanism and release
kinetics. F7 formula was superior in retaining matrix
integrity during the high abrasion forces developed
during basket operation. However, DS release rate had
to be modulated using different process variables to
enhance DS release kinetics.
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