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PREPARATION OF DICLOFENAC SODIUM MATRIX TABLETS BY USING
HYDROXYETHYLCELLULOSE POLYMER

HIDROKSIETILSELULOZ POLIMERI KULLANILARAK DIKLOFENAK SODYUM
MATRIKS TABLETLERININ HAZIRLANMASI
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Diclofenac sodium (DS) matrix tablets were
prepared with 20% and 30% hydroxyethylcellulose
as polymer material by using direct compression
technique. In order to prevent the irritant effect of
DS to the stomach, tablets were coated with
FEudragit L100. Results obtained from in_vitro
dissolution tests were compared with sustained
release preparations marketed ‘in Turkey and
conventional  tablet  forms. No  significant
difference for release time and amount of active
substance was observed between Formula A and
Formula B prepared with 20% and 30% polymer
respectively. Results of in_vitro dissolution tests
have shown similarities with sustained release
preparation marketed in Turkey(Formula C).

Polimer madde olarak %20 ve %30 oranla-
rinda hidroksietilseliiloz kullanilarak diklofenak
sodyum (DS) matriks tabletleri direkt basim
teknigi ile hazirlandi. Tabletler DS’un mideye
olan iritan tesirini onlemek amaci ile Fudragit L
100 ile kapland:. In vitro dissoliisyon testleri
yapilarak sonuglar geciktirilmis serbestlesme
yapan piyasa preparatlart ve konvansiyonel
tablet formlari ile karsilagtirildi. Polimerin %20
ve %30 oranlarinda kullamilmasi ile hazirlanan
Formiil A ve Formil B arasinda etken maddenin
serbestlesme zamani ve miktari bakimundan
Sfarkhiik goriilmedi. In vitro dissoliisyon test
sonuglar1 geciktirilmis serbestlesme yapan piya-
sa preparati (Formiil C) ile benzerlik gosterdi.
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Introduction

Diclofenac sodium (DS) is a nonsteroi-
dal anti-inflammatory and analgesic drug
with a chemical structure of sodium[2-
(2,6-dichloroanilino)phenyl] acetate. It
has been used in the long-term sympto-
matic treatment of rheumatoid arthritis
and osteoarthritis. The usual dose by
mouth is 75 to 150 mg daily in divided
doses. Sustained release matrix tablets
containing 100 mg DS is used once a day
(1,2). In DS matrix tablet formulations,
hydroxypropylmethylcellulose (HPMC),
hydroxypropylcellulose (HPC), ethyl cel-
lulose(EC), polyvinylpyrolidone (PVP),
polyvinyl alcohol (PVA), Eudragit, xan-
than gum, sodium alginate and polyacry-
lamide have been used as polymers(3-12).
Determination of DS has been made by

using gas-liquid chromatography, com-
bination of gas-mass chromatographic,
high-performance liquid chroma-
tographic and spetroscopic methods(13-
17). In Turkish market, DS dosage forms
are present as 25 and 50 mg tablets, 100
mg retard tablet, 75 mg/3 ml injectable
and 25,50,100 mg suppositories. In this
study, DS matrix tablets were prepared
by using hydroxyethylcellulose as poly-
mer and tablets were coated with Eu-
dragit L. 100 in order.to -provide resis-
tancy to the stomach. Results obtained
from dissolution tests(18) of DS matrix
tablets were compared with those of
commercial sustained release and con-
ventional tablet forms.

101



Acta Pharmaceutica Turcica
XLI (3) (101-105) 1999

Materials

Diclofenac sodium (99.6%)(Fako), microcrys-
talline cellulose (Avicel pH 101) (Merck), magne-
sium stearate (Merck), hydroxyethylcellulose (Na-
trosol 250 HHX-PHARM), Eudragit L 100 (R6hm
Pharma, Weitesstadt), dibutylphthalate (Select
Chemie, USA), isopropanol(J.T.Baker), talc (Pre-
ver, Italy), sodiumdihydrogen phosphate (Merck),
potassium dihydrogen phosphate (Merck).

Spectrophotometer  (UV-1601  UV-Visible
Spectrophotometer-Shimadzu), dissolution appa-
ratus (Dissolution Tester DT 6E) (Aymes), tablet
machine (Korsch, Schmersal, Germany), pH-meter
(Schott Gerate),mechanical shaker (Mini-Shaker
B. Braun), compass (Digimatic Micrometer Mitu-
toyo 0-25 mm 0.001 mm), tablet hardness meas-
urement apparatus (Tablet Tester 6D Schleuniger),
friability test apparatus (Aymes), mesh (BS 410:
1976 0.3 mm Priifsieb), quuantative filter paper
(S&S 589), Wurster apparatus (Aymes), balance
(Libror AEX-120G Shimadzu).

Methods

Determination of diclofenac sodium: Stock
solution of DS (0.02%) in distilled water was pre-
pared and 0.01-0.6 ml were taken from the stoch
and completed to 10 ml with distilled water. Ab-
sorbances of the solutions containing 2-12 mcg/ml
were measured by using a spectrophotometer and
plotted. Standard equation of DS was calculated
therefrom.

Preparation of matrix tablets: DS was sieved
through mesh, mixed with hydroxyethylcellulose
(HEC), avicel and magnesium stearate in a glass
bottle and pressed in a tablet machine having
constent pressure. DS matrix tablet formulation
with 20% (Formula A) and 30% HEC (Formula B)
are shown in Table 1. Matrix tablets were coated
with a film (7.5 g Eudragit L 100, 2.2 g dibutyl-
phthalate and 3.75 g talc suspension in 130 g iso-
propanol) in a Wurster apparatus at 50°C.

Table 1. DS matrix tablet formulations with 20%
(Formula A) and 30% HEC (Formula B)

Ingredient Formula | Formula
(mg) A B
Diclofenac sodium 100 100
Hydroxyethylcellulose |40 60
Avicel 56 36
Magnesium stearate 4 4
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Controls performed on préparea’ tablets:

A-Determination of active ingredient: Tablets
(n=6) were powdered in a mortar, transferred to a
volumetric flask with distilled water, mixed in a
mechanical shaker for 4 hrs and sufficient
amount of distilled water was added to make 100
ml. This solution was filtered through a quantita-
tive filter paper and aliquots of 0.1 ml were
transferred to volumetric flasks and their vol-
umes adjusted to 10 ml with distilled water.
Absorbances were measured at 276 nm spectro-
photometrically.

B- Physical measurements: Weight variations,
diameter/height ratios and hardness tests were
performed. For these 10 individual tablets were
weighed, diameters and heights measured by a
compass and hardnesses. measured by hardness
tester. Mean values and standard deviations of all
tests were calculated. For friability, 10 tablets
were weighed, subjected to friability test and
reweighed to calculate the loss.

C- Resistance test in simulated gastric medium:
Six uncoated and six film coated tablets were put
into simulated gastric medium and tested in a
horizontal disintegration test apparatus.

D- Dissolution rate tests: Matrix tablets prepared
with 20% and 30% HEC (Formula A and B re-
spectively), commercial retard film tablet (For-
mula C) and commercial retard micropellet cap-
sule (Formula D) containing 100 mg DS, com-
mercial drage (Formula E) and commercial film
coated tablet (Formula F) containing 50 mg DS
were subjected to dissolution test. Dissolution
rate determination was performed by using ro-
tating basket method at 50 rpm in 900 ml phos-
phate buffer (pH=6.8+0.05).

Results and Discussion

1. Results of diclofenac sodium de-
termination:
Equation of the standard curve:

y=0.0344x+0.004066, r2=0.996
x=concentration (mcg/ml),
y=absorbance, r2=determination
coefficient '
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2. Control tests on tablets:

a. Mean values (X) and standard de-
viations (SD) of active ingredient
are given in Table 2. ’

Table 2. Results of mean values(X) and stan-
dard deviations (SD%) of active in-

gredient
DS Matrix tablets
Formula A Formula B
X (mg) (£)SD X (mg) (x)SD
101.65 1.0334 101.77 1.0625

without film coating disintegrated
immediately, while coated tablets
were found to be resistant to the
gastric medium for 2 hours. Film
coated tablets were then put into
simulated intestinal medium and they
retained their gel form -during the
test period. ,

d. Results of dissolution tests and
dissolution profiles of formulations
are shown in Tables 4a, 4b and Fig-
ures 1,2 respectively.

b. Results of physical measurements
on tablets are given in Table 3.

Table 3. Results of physical controls Per-
formed on tablets

Control Formulations
Formula A Formula B
% +SD X+ SD
Weight variation (mg) |201.95 2.02 [203.77 1.64
Diameter/height 3.15 0.76 |3.09 0.43
Hardness (kp) 11 1.12 | 10.42 0.70

Friability was found as 0.2% for For-
mulas A and B.

c. In determining the resistance of
film layer to simulated gastric me-
dium, it was observed that tablets

Table 4a. Results of dissolution tests for
formulations containing 100 mg
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Fig.1. Dissolution profiles of Formulas
A,B,C and D in phosphate buffer
solution (pH 6.8+0.05)

Table 4b. Results of dissolution tests (Formula-
tions containing 50 mg DS)

%Released diclofenac sodium

DS Time(minute) |[Formula E Formula F
% Released diclofenac sodium 15 > 10.55

Time Formula | Formula | Formula | Formula 30 8.7 72.93

(hr) A B C D 45 - 86.13
1 17.69 17.11 17.12 1450 60 8.7 99.87
2 22.62 22.92 20.59 27.27 120 23.2
3 28.43 27.85 23.79 32.50 180 58.04
3 32.20 30.18 | 28.45 37.43 240 76.62
S 35.69 36.27 33.67 |.42.08 Formulas E-Commercial drage containing 50 mg DS
6 44.40 43.24 36.85 45.56 Formulas F-Commercial film coated tablet contain-
7 45.27 43.82 38.89 49.34 ing 50 mg DS
8 46.72 45.85 40.34 61.24

Formula A-Matrix tablet containing 100 mg DS

prepared with 20% HEC

Formula B-Matrix tablet containing 100 mg DS
perpared with 30% HEC

Formula C-Commercial retard film tablet containing
100 mg DS

Formula D-Commercial retard micropellet capsul
containing 100 mg DS

e. Release rate kinetics of active in-
gredient in formulations are shown
in Table 5.

It has been reported that in prepa-
ration of DS matrix tablets, HPMC,
HPC, EC, PVP, PVA, Eudragit,
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xanthan gum, sodium alginate and
polyacrylamide were used. In matrix
tablets prepared with HPMC having
different viscosity grades, release of
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Fig.2. Dissolution profiles of Formulas E and
F in phosphate buffer solution
(pH=6.810.05)

DS was found to be retarded and it
was stated that amount and viscosity
grade of HPMC was important. In ad-
dition, in another study where four
different types of HPMC were used,
dissolution rate was found to be de-
layed with an increase in HPMC
amount and decrease in particule size
(3-5). With a matrix formulation pre-
pared by using HPC, released amount
of DS was found to give similar re-
sults when compared to market prepa-
ration containing same amount of
DS(6). In DS matrix tablets containing
PVP K 30 as a polymer, a nonlinear
relation was defined between released
amount of DS and PVP K 30 amount
(8) whereas in another formulation, it

has been reported that the best re-
sults were obtained with hydrolyzed
PVA  having a MW:60.000-
80.000(9). It has been also “stated
that the release rate kinetics of DS in
Eudragit and ethyl cellulose matrix
tablet formulations were conforming
to Higuchi(7).

DS matrix -tablets prepared with 20
and 30% HEC by direct compression
technique were subjected to in vifro dis-
solution test at pH=6.8+0.05 phosphate
buffer according to USP. With formula-
tion containing 20% HEC (Formula A),
46.72% DS was released in 8 hours,
however with formulation containing
30% HEC (Formula B), the released
amount was found to be 45.85% while
for commercial sustained release prepa-
ration (Formula C) this value was
40.34% and with commercial retard mi-
cropellet capsule (Formula D) it was
61.24%. In this case, commercial sus-
tained release preparation containing 100
mg DS (Formula C) and DS matrix tab-
lets containing 20% (Formula A) and
30% (Formula B) HEC have shown
similarities from released DS amount
and release time point of view. Accord-
ing to these findings, it could be con-
cluded that there was no need for 30%
HEC since 20% HEC was enough for
matrix tablet formulations. However
Formula D which is a micropellet for-
mulation containing 100 mg DS has re-
leased more active substance than the

Table 5. Release rate kinetics of active ingredient in formulations

Formulations 0 Order 1°" Order Higuchi RRSBW
K, r? k; r? ky, ' 2 B r2’
A 4.37 0.9711 |0.13 0.9411 |17.11 0.9765 10.59 0.9740
B 4.26 0.9715 0.13 0.9383 | 16.66 0.9776 |0.59 0.9761
C 3.55 0.9786 [0.12 0.9545 [13.86 0.9805 |0.52 0.9659
D 5.73 0.9604 |0.16 0.8688 [22.41 0.9674 |0.76 0.9736
E 0.32 0.9504 0.01 0.9663 [6.166 0.8736 |1.17 0.8802
F 1.87 0.8468 {0.04 0.7154 (22.54 0.9080 |2.80 0.9677

k,=mg.h"!, k;=h"1, k;=mg.cm-2.h-0-3
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other three formulations after 8 hours.
Conventional tablets containing 50 mg DS
have shown different dissolution rates
than each other. Within 30minutes
8.7% DS was released from Formula
E whereas this amount was found to
be 72.93% for Formula F. 76.62% DS
was released from Formula E after 4
hours but from Formula F, 99.87% DS
was released after 1 hour. It could be
considered that this situation could be
due to variations of formulations.

References

1. Reynolds, J.E.F.: Martindale, The Extra
Pharmacopoeia, 30™. The Pharmaceutical
Press, London 1993

2. Agikgdz, M., Kas, H.S., Hincal, A.A.:
FABAD Journal of Pharmaceutical Sci-
ences 19, 37 (1994)

3. L, CH., Kao, Y.H., Chen, S.C,
Sokoloski, T.D., Sheu, M.T.: J.Pharm.
Pharmacol. 47, 360 (1995)

4. Xu, H.,, Tao, Y., Wu, J., Zhang, J.:
Zhongguo Yaoxue Zazhi (Beijing) 32(1)
34 (1997): (Ref.) C.A. 127, 210272
(1997)

5. Shibahara, S., Sakata, T., Yono, M., Hi-
rooka, Y., Takahashi, T(Taisho Yakuhin
Kogyo Kk, Japan) Jpn. Kokai Tokyo
Koho JP 08, 175, 983[96,175,983](CI.
A61K31/195)9 Jul. 1996, Appl.
94/314,573,19 Dec. 1994;8 pp: C.A. 125,
151205 (1996)

6. Vandelli, M.A., Leo, E., Forni, F.: Eur. J.
Pharm. Biopharm. 41(4) 262 (1995)

7. Chugh, N.N., Deshpande, S.G.: Congr.
Int.Technol. Pharm. 5™ 1,317, 1989:
(Ref.) C.A. 112, 42415 (1990)

8. Zupancic Bozic, D., Vrecer, F., Kozjek,
F.: Eur. J.Pharm.Sci. 5(3) 163 (1997)

9. Wenzel, U, Kala, H., Fahr, F., Gautel,
S., Metzner, J., Hennig, B., Schubert,
E., Goebel, D., Geissler, S. (Martin-
Luther-Universitaet Halle-Wittenberg)
Ger. (East) DD 295,535 (CI.A61K9
/26)07 Nov. 1991 Appl.309, 484,26
Nov. 1987 4 pp.: (Ref) C.A. 116,
113565 (1992)

10. Bongiovanni, G., Calanchi, M.M., Mar-
coni, M.G.R(Eurand International
'S.P.A.) PCT Int. Appl. WO 92 04, 013
(CILA61K9/48) 19 Mar. 1992 IT
Appl.90/21,338,30 Aug. 1990, 15 pp.:
(Ref.) C.A. 116, 241953 (1992)

11.Krishnamurthy, T.N. (Euro-Celtique
S.A.) Eur. Pat. Appl. EP 531, 611(CI.
A61K9/02) 17 Mar. 1993 US Appl.
758, 883, 11 Sep. 1991, 15 pp.: (Ref))
C.A. 118, 198228 (1993)

12.Awasthi, V.D., Singh, R, Vyas, S.P.:
Pharmazie 49(9) 693 (1994)

13.Geiger, U.P., Degen, P.H., Sioufi, A.:
Journal of Chromatography 111, 293
(1975)

14.Schweizer, A., Willis, J.V., Jack, D.B.,
Kendall, M.J.: Ibid. 195, 421 (1980)

15.Kadowaki, H., Shiino, M., Uemura, I.
Kobayashi, K.: Ibid. 308, 329 (1984)

16.Godbillon, J., Gauron, S., Metayer, I.P.:
Ibid. 338, 151 (1985)

17.Florey, K.: Analytical Profiles of Drug
Substances 19. Academic Press, New
York, San Francisco, London 1990

18.USP Pharmacopeial Forum, The Journal
of Standards Development and Offici-
nal Compendia Revision, The United
States. Pharmacopeial Convention Inc.,
1993

H

Accepted: 25.12.1998

105



