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ABSTRACT

NAIFST:;;;I;: &i; ;ghrsl:nn sodium suppositories was carried out using different lipophilic bases as Novatta, suppocir
sodiur;l suppository ﬁ"ompfhom AM, Witepsol E75 nng Witepsal H15. The in vitro release study of 200 mg tolmetin
S biained rovealed that No f:se bases was perfonncd in Sorensen's phosphate buffer (pH 7.4) at 37 °C. The results
£75. Witkpsol HIS and ;a ta and suppocir W‘.?S gave the highest release rate followed by suppocir NA10, Witesol

> and Suppocir AM respectively, The effect of type and concentrations of different ron ionic

surfactants as polysorbate 20, polysorbate 60, pol i i ' i
from suppocir AM was investigated. » polysorbate 80, Brij 35, Brij 58, Myrj 53 and Myrj 59 on the drug release

INTRODUCTION
. . Methods
Tolme}m 15 a pyrrole, acetic acid derivative, ~ Preparation of tolmetin sodium suppositories.
non-steroidal anti-inflammatory drug commonly Lipophilic suppository bases containing 200 mg

used for _t_he treatment of rheumatoid arthritis,  of the drug were prepared by using the melting
osteoarthritis,  ankylosing  spondylitis and  technique!®, where the used bases were melted
pena'rncular disorders. It inhibits cyclooxygenase  over a water bath, the drug added subsequently
activity with a reduction in the tissue production of  with stirring after each addition untill homogenous
prostaglandins."* mass was produced and poured into moulds and
allowed to cool. The formed suppositories were
removed from the mould. Drug displacement
values in the used bases were determined and the

Suppositories have been recognized as an
alternative to the oral route in situation as when the

patient is comatose, unable to §wallow or when the amount of tolmetin sodium per suppository was

dﬂﬁ;g zrﬂc',:rl::e;at\lvzu.?:eae:rn::g:t{-;lg;’::el:'tleﬁl:f:st :f calculated. Also suppositories having an additional
! r ‘ 2,4,6% wiw of polysorbate 20, polysorbate 60,

present a good number of drugs in suppository b1 orpate 80, Brij 35, Brij 58 , Myrj 53 and Myrj

f:orm. s The o of this st\{dy i, Evaluate SOME 59 were prepared using suppocir AM.

lipophilic suppository bases in order to determine

bases capable of ensuring a rapid release of  Drug content uniformity of the prepared

tolmetin sodium. Possiblity of improvement of the  suppositories:

drug release by incorporation of different non ion%c The test was performed to examine the

surfactants was also investigated. Also the kinetic efficiency of the method of preparation. Ten

study of the in vitro release of tolmetin from o pgomiy selected suppositories from each batch

lipophilic suppository bases was determined. were assayed individually, A preweighed
. suppository was placed in 900 ml of phosphate

EXPERIMENTAL buffer of pH 7.4 which then heated to 50 °C with

occasional stirring and allowed to cool. A filtered

Materials sample was withdrawn, suitably diluted and

Tolmetin was kindly provided by Minapharm  5¢qaved spectrophotometrically for drug content at
Co. for pharmaceuticals (10" Ramadan, NCaim, 374 nm.

i 0, nd Novalta ) .
(E(%:t[:?f:::s':o;:abﬁﬁm:lt IFMHZ:;.S \;itepsol Hi5  Hardness test for the prepared suppositories.
and E 75 (Dynamit, Nobil, Germany). Methanol, Formulated suppositories were tested for
polysarbate (Tween) 20, 60 and 80 (EI-Nast-  j,dness using the Erweka hardness tester at 25 °C
Pharm. Chem. Co., Cairo, Egypt). Brij 35 and 58

[Atlas Chem. Ind., USAJ. Myrj 53and 59 (Sigma,
USA). All other chemicals and solvents were of ‘ ‘
“analytical grade. ; The test was preformed according to BP 1998
Equipment . . procedure.  The time in minutes required for

Dissolution Apparatus SR6 Dissolution Test!  Complete disintegration of the suppository was
station (Hanson Research Corporation, Chats worth recorded as the disintegration time.

i gap ok Double beam uv 7 o . .
California, USA)(ShimadZU Corpoaration,  Determination of the melting point.

spectrophotometer : . 7 7
Jf;Pim)-El""’ﬂk“'- hardness ~tester  (Model SBnTsI Melting point of the prepared suppositories was
Germany). Electrothermal menf?g Pom(;(?;? amHe determined using open capillary - tubes and
(Gallenkamp, England).Centrifuge ' Gallenkamp melting point apparatus. :

model 800, China).

Determination of the softening (disintegration)
time for suppositories.
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In vitro release of tolmetin sodium from lhe A

' prepared suppository bases,

The in vitro release of tolmetin sodium from
suppositories was examined by using the USP
_rotating  basket ' dissolution apparatus,  Each
suppository was placed in a basket immersed in a

flask containing 500 ml of Sorensen’s phosphate -

buffer (pH 7.4). The basket was rotated at 60 rpm
at a constant temperature of 37 + 0.5 °C. At
predetermined time intervals 2 ml samples were
withdrawn. To compensate for sampling, 2 ml of
fresh bufTer was added to the dissolution flask. The
absorbance of this solution was
spectrophotometrically measured at 324 nm using
phosphate buffer as a blank, and the drug
concentration was subscquemly calculated. Each
experiment was carried out in duplicate.™'” Also
the in vitro release of Supoclr AM containing
different contractions of non ionic surfactants was
investigated,™"

Results and Discussion

Quality control tests of the prepared

suppositories:

All the prepared suppositories passed the quality
control tests. Incorporation of tolmetin sodium in
different bases had a little or no effect on the

physical characters namely h:u‘dncss melting poin;
and softening time of the plain bases..

Drug c.ontent uniformity:

The drug content was found to be 98 - 103%,

which means a good - agreement wnh thc
pharmacopeial standards. '
Hardness:

The prepared suppositories exhibited a

reasonable degree of hardness -ranging between
225 and 4.75 kg which. allow the prepared
suppositories to be handled without breakage. The
results are listed in table (1).

Sofltening (disintegration) time:

- Softening  or  disintegration time  was
determined.” The different formulations exhibited
different disintegration times. They are either
dissolved or softened and melted within the range
of 18 min., for fatty bases. Rapid disintegration -
would allow fast release of the drug from the

prepared suppositories, The results are listed in
table (1).

Melting point:

The melting points for suppositories contauung-
the drug determined by open capillary method sre
listed in Table (1, -

Table (1): Physical cheracterization of the prepared suppositories.

Medicated suppositories containing the Melting point - Hardness Softening time |
following bases : (“C) (kg) (min.)
Novatta 335 240 Q
Suppocir NA10 35.5 2.75 10 -
Suppocir W15 350 3.00 8
Suppocir CM 380 4.75 18
Suppocir AM 37.0 450 15
Witepsol H15 35.0 2257 13
Witepso! E75 37.0 3.50 10

In vitro velease of tolmetin sodmm l'rnm the .

prepared suppository bases.

- The release profiles of tolmetin sodnml from
‘suppository bases are graphically represented in

Figs, (1). The release of tolmetin sodium ﬁ'um fatty
bases was in the following order:

Novatin = suppocir W 35 > suppocir NA I0 =
Witepsol E 75 > WnepsoIH IS > Suppecir AM

> Suppoclr CM.

It was noted that, these bases gave the hnghest ‘
drug release relative to the other inyestigated bases. -

This obscrvnnon may be nltnbuled to the fact rhm

tolmetin sodium is a water soluble drug"“ has a
higher affinity towards the hydrophilic. bases ‘than

- the farty bases. It is clear that the release of drug. .

from novatta-and suppocir W35 was the highest
because mey have low melting point and short-
softening time. These two parameters. arc
considered to be the rate limiting steps in the
release of drug from bases. These results can be
attributed to the release. rate dcpendency on both
melting behaviour and chemical composition of the
used bases. This agreed with Webster et al."*! who

" proved that the release of amoxycillin from novatta |
" was the highest among the investigated bases. -
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Fig. (1): Release profile of tolmetin sodium from lipophilic suppository bases.

In vitro release study of tolmetin sodium from
Suppocir AM containing non ionic surfactants
of different ratios.

The release profiles of tolmetin sodium from
suppocir AM containing non ionic surfactants (in
different concentrations) were studied. The
incorporation of surfactants caused an increase or
decrease in the amount of drug release depending
on the nature and concentration of the surfactant

used.

Addition of ester type surfactants [polysorbates]
showed an increase in the amount of drug released
from suppocir AM when used in optimum
concentration as graphically represented by Figs.
(2-4. The optimum concentration for polysorbate
20, 60 and 80 is 6%. The enhanced drug release

after incorporation of the surfactants may be due to -

increased wettability and solubilization of the
medicament, However further increase in the
surfactant concentration above the optimum
_concentration decreased the drug release, which

~may be due to the entrapment of the dru ug inside the
(14,1 The

20
Time (min.)
attributed to the difference in. the chemical

structure of the surfactants. The tested ester type
non ionic surfactants could be arranged according
to their efficiency to release tolmetin sodium from
suppocir AM as the following: 6% polysorbatz 60
> 6% polysorbate 20 > 6% polysorbate 80. '

The effect of Brij 35 and 58, Myrj 53 and 59 is
graphically represented by Figures (5 - 8). It has
been found that increasing the concemtration of
Brijs and Myrjs leads to a decrease in the amount
of drug released so the optimum concentration for
both Brijs and Myrjs is 2%. These results are in a
good agreement with that obtained by some authors
19, who proved that the release of ketoprofen was
mcreased by the addition of polysorbate 80 and
Myrj 53.

Kinetic analysis of the release data.

Kinetic analysis of tolmetin sodium release data
was investigated according to = zero order, first
order."” and Higuchi diffusion model "
In order to determine the release model which
describes the release pattern of the dm" from -
suppository bases,

120 -
100 ——--—'—"'-ii —
o
2 ‘Bo -
.7 ; ‘
.'_.::: 50 ) =t Drug alone |
E l ~—#— 2% polysorbate 20
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Fig. (2) Bffcct of pulysurbalc 20 on the releﬂ.se poroﬁle of‘ _zoln;;t}n' sﬁdium from’ SUP",,O;:& AM : EAROA

phﬂsphate bu ffer’ of pH 74at37 c.
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Fig. (6): Effect of Brij 58 on the release porofile of tolmetin sodium from Suppocir AM in phosphate buffe:

of pH 7.4 at 37 °C.
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Fig. (8): Effect of Myrj 59 on the release porofile of tolmetin sodium from Suppocir AM in phosphate

buffer of pH 7.4 at 37 °C,

- Kinetic assessment of tolmetin in vitro relcase
data,

The results showed that the release of tolmetin
from lipophilic suppository bases follow diffusion
model zero and first order according to the type
and nature of suppository base incorporated. Table
(2. and 3): shows that the release rates of tolmetin
. from lipophilic suppository bases follow diffusion
.~ _model with exception of that obrained from

<

Suppocir NA10 and suppocir AM which followed
first and zero order respectively. Suppocir AM
with the optimum concentrations .of non ionic
surfactants, which gives the highest release rate of
the drug from these base (6% of polysorbate 20,60
,80 and 2% of Brij 35.58 and Myrj 53.59) was
investigated in table (4 and 5). The results showed '
that all formulae obeyed diffusion model with
exception of that obtained from Suppocir Am with
6% of polysorbate 60 which followed zero order. .
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Table ( 2): Kinetic parameters for the in vitro release of tolmetin from lipophilic suppository bases bageq
on zero , first order and Highuchi diffusion model.

Suppository b.ases : .
Order Novatta Suppocir Suppocir Witepsol Witepsol Suupocir
W 35 NA 10 E75 HI5 AM_|
I 16.60 10.93 38.41 2.50 2.01 3.26
25 [s 3.40 5.80 2.44 3.72 3.07 0019 |
i R 0.970 0.986 0.872 0.942 0.980 0.9612
K .40 5.80 2.44 3.72 3.07 0.019
tGn) 11.36 8.61 2041 13.42 16.23 2624.01
1 2.92 3.12 2.47 2.86 2.67 1.98
ES [S 0.158 0.166 0.103 0.110 0.071 8.7
=5 [R 0.905 0.898 0.992 0.939 0.842 0.9610
K 0365 0383 0237 0.254 0.164 0.0002
t(2) 1.8 1.80 201 2.72 221 344934
=g |1 31.72 73.61 0.337 52.90 51.26 2.03
52 [5 30.07 39.35 2021 29.87 25.74 0329
= % R 0.089 0.997 0.025 0.971 0.991 0.940
K 30.07 39.35 2021 29.87 25.74 0329
t (i) 2.76 1.61 6.11 2.80 3.77 23069.9
I= Intercept S =slope R = Correlation coefficient

K = Specific rate constant (min. ')

Table (3): Kinetic parameters for the in vitro release of To

according to a suitable order or model.

t (1z) = Half life (min.)

Imetin from lipophilic suppository bases

Suppository bases
Novatta Suppocir Suppocir Witepsol Witepsol Suppocir,

W35 NA 10 E75 H 15 AM
Intercept 31.72 73.61 2.47 32.90 51.26 3.26
Slope 30.07 39.35 0.103 29.87 25.74 0.019
R 0.989 0.997 0.992 0.971 0.991 0.9612
K 30.07 39.35 0237 29.87 25.74 0.019
T i 2.76 1.61 2.91 2.80 3.77 2624.01
Order Higuchi Higuchi First Higuchi Higuchi Zero

Table (4): Kinetic parameters for the in vitro release of to
concentrations of non ionic surfactants based on zero , first orde

Imetin from Suppocir AM with optimum
rand Highuchi diffusion model.

Suppocir AM with optimum concentrations of surfactants

Order Suppocir AM with 6% polysorbate]  Suppocir AM with 2% Brij 35, 58 and Mys] 53,
20,60 and 80

poly 20 Poly 0] Ploy80|  Brj35] Bry 38| My S3 Myz 59

. [ | 5857 &1 7.4 13.29 L6 1103 11.30
83 S [ 03620343 024 0.3 | 0.5 0.140 0.14
5 R 0967 090 0867] 0040 | 0971 0969 | 0973
K| 0362] 0343 0224 0139 0.124 0.140 0.14

Yol 13798 14563 22251 358.93 | a0n.ea3371s 348.50
e I 2.6 241 .73 194 1,994 1.95 1.95
Eg > 0019]  0057] 0002 | 0.0008] 0.0006] " 0.0007 | 0.om8
R | 0503|0881 0930 06.961 0.974 0.978 | 0.980
K [ 0045 0432 0008 0.001 | 0.0001] 000l | D000i

_ t(ir2) 15.20 5.24 104,35 370.81 485.01 378.82 366.35
¥ 1| 3981 7aes [ 2938 3.3 6.93 0.973 1.06
ok 5 549|349 4.26 2.53 2.20 2.53 2.58
£5 [ R | 0073 o8 o533 0.979 0.978 0993 | 0093
K| _ 549 349 4.26 2.53 2.20 2.53 2.58

YOl 8285] 20448[ 3764 38789 3551 35565 373.52
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Table (5): Kinetic parameters for the in vitro release of tolmetin from Suppocir AM with optimum
concentrations of non ionic surfactants according to a suitable order or model.

Suppocir AM with optimum concentrations of surfattants
Suppocir AM with 6% polysorbates 20,60 Suppocir AM with 2% Brij 35, 58 and
and 80 Myrj 53,59
poly 20 Poly 60 Ploy 80 Brij 35 Brij 58 | Myrj53 | Myrj
59
Intercept 39.8] 83.1 29.38 KN K] 6.93 0.973 1.06
Slope 5.49 0.343 4.26 2.53 220 2.53 2.58
R 0.973 0.921 0.932 0.979 0.978 0.993 0.993
K 5.49 0.343 4.26 2.53 2.20 2.53 2,58
Tn 82.85 145.63 137.64 387.89 513.12 38969 | 3735
2
Order Higuchi Zero Higuchi Higuchi | Higuchi | Higuchi | Higue
hi
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