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Several batches of paraffin ointments were prepared and ibuprofen was incorporated into them. Sesame oil,
sunflower oil, and oleic acid in different concentrations were incorporated into different batches. Commercial
ibuprofen gel was obtained and divided into several batches and different concentrations of sesame oil, sunflower
oil, and oleic acid were incorporated into them. The in vitro drug release characteristics through hairless (88 um)
rat skin was carried out by using modified Insertion cell designed in our laboratory. The cell was placed into a
borosil beaker containing 50 ml of pH 7.4 phosphate buffer as the diffusion fluid. The beaker was placed over the
magnetic stirrer, which was maintained at 37+£0.5° to maintain the temperature of diffusion fluid. The released
drug content at predetermined time interval was measured using U-V-double beam spectrophotometer at 272 nm.
The drug release was raised with increase in oil concentration.

Permeation enhancement of a drug is presently an
important area of pharmaceutical and toxicological
research. The low skin permeability of most drugs
necessitates the use of permeation enhancers. The skin
permeability for lipophilic molecules has been shown to
be markedly increased by surfactants'. The influence of
temperature on the percutaneous absorption for lipophilic
and hydrophilic drugs across rat skin pretreated with
oleic acid? has been studied. The permeation rate of
flurbiprofen was increased 5.8-17.5 times with the addition
of saturated fatty acids®. The role of cardamom oil as a
skin permeation enhancer has been studied for
indomethacin, piroxicam, and diclofenac by using buffer
solution in diffusion cdl, and it has been concluded that
for these drugs, a higher solubility was achieved at pH
7.4% Severa materids have been studied for permeation
enhancement®®, which include dimethylsulfoxide,
dimethylformamide, dimethylacetamide, urea, propylene
glycol, cardamom oil, soyabean oil, oleic acid, and
unsaturated fatty acids. The release of acyclovir from
semisolid dosage forms by using insertion cell*® showed
that the rank order of release was identical to that of
Franz cell with an advantage of ‘easy to use,” while it
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does not suffer the problems of air removal at the
membrane and liquid interface. The oxidative stability of
botanical emallients was found to be more in high oleic
(85% oleic acid) hybrid sunflower oil*t. Since there are
several problems associated with permeation enhancers
like DMSO and DMF, which cause reversible
denaturation of keratin and lead to keratolysis, the skin
may take a few days to recover during which it may be
prone to be invasive. The use of ionic surfactants is
limited by their irritation potential. Azone promotes the
absorption of polar solutes but does not appear to be
effective on human skin. Hence, there is a quest for
permeation enhancers of proven safety. The present
dudy is amed a finding permesation enhancement activity
by usng vegetable ails like sesame ail, sunflower ail, and
oleic acid. The fixed oils are thick viscous liquid; they
cause aocclusion of the skin and are likely to increase
permeation of drugs. Since these are food materials,
toxicity is of less concern. They can be metabolized in
the body and are cheap and easily available.

MATERIALS AND METHODS
Ibuprofen was procured from Boots India Ltd., Mumbai.

Ibuprofen gel was purchased from Bioster
Pharmaceuticals Ltd., Pune. White bees wax, hard
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paraffin, cetostearyl alcohol were purchased from Loba
Chemie, Mumba. White soft paraffin was purchased from
Burgoyn Urbidges & Co., Mumbai, for the preparaion of
ointments. Sesame ail (Tilola Brand) from Ahmed Mills,
Mumbai; sunflower ail, (Sundrop Brand) from ITC
Agrotech Ltd., Secunderabad; and oleic acid from
Albright & Wilson (mfg) Ltd., Knight Bridge Green,
London, England, were purchased for the proposed
study. Phosphate buffer (pH 7.4) was prepared in our
laboratory. Shimadzu UV-140-02D double beam
Spectrophotometer, IMLH Magnetic Stirrer (Remi
Equipments), Insertion cell (designed in our laboratory)
were used for drug release study.

Experimental design:

The insertion cell was constructed in our laboratory
basad on the design of Chattarg et al™. Each cdll condsts
of three basic components in an unassembled form. The
upper section condgts of an oblong block of plexiglas (1.5
mm thickness); a smdl dircle of 10 mm was cut out of the
block. The middle section (3 mm thickness) condds of a
matching oblong block of plexiglas into which a smilar
circle of 10 mm was cut out, which acted as sample
holder. The lower component was a solid block of
plexiglas (1.5 mm thickness) of compatible dimenson; al
the three sections were screwed together with the aid of
two bolts on either side of the three components. The
membrane was placed between the upper and sample
holder sections prior to assembly. A Sainless sed soring
support was designed to act as a holder for the insertion
cdl and podtioned a a digance of 10 mm from the bottom
of the flask.

Preparation of ointment:

Paraffin ointment was prepared by melting white bees
wax 2%, hard paraffin 3%, cetostearyl acohol 5%, and
white soft paraffin 90% in a water bath at 70° and
triturated in a mortar and pestle to get a semisolid mass a
room temperature. |buprofen (2% wi/v) was incorporated
into the base. The fundamental principles of mixing in
equa quantities were followed for uniform incorporation
of drug in the base. The ointment containing 2% wi/w of
ibuprofen was divided into several batches and
numbered. Different concentrations like 10%, 20%, 30%
of sunflower oil and sesame oil were incorporated into
the bases with proper triturating until uniform digtribution
took place. Smilarly oleic acid in the concentration of 5
and 10% was aso incorporated into ancther two batches
of the base and kept for permesetion studies.

314 Indian Journal of Pharmaceutical Sciences

Incorporation of oils into the gel:

A 10% w/w of ibuprofen commercia gel (Ribufen® g,
Biostar Pharmaceuticals Ltd., Pune) was purchased and
divided into several batches and named. To these
batches, different concentrations like 10, 20, 30% of
sunflower oil and sesame oil were incorporated with
proper trituration until uniform distribution took place.
Similarly, oleic acid in the concentration of 5 and 10%
was a0 incorporated into another two batches of the gdl
and kept for permesation sudies.

Drug release measurement:

Prior to assembling the insertion cell, each semisolid
preparation was accurady weighed (200 mg) and placed
into the sample holder, which was positioned into the
lower block. The hairless (88 um) rat skin was placed on
top of the sample holder and al three sections were
firmly bolted together. The insertion cell was fitted into
the holder spring in reverse way and placed into a 100
ml Boros|® besker containing 50 ml of pH 7.4 phogphate
buffer as the diffusion fluid, and the beaker was
maintained at 37+0.5° to maintain the temperature of
diffusion fluid. Samples were drawn at predetermined
time intervals. Released drug contents were measured
using UV-double beam spectrophotometer at 272 nm. in
phosphate buffer The drug release experiments were
conducted in triplicate and values were compared using
students t-test (o Significance level).

RESULTS AND DISCUSSION

The objectives of the present study were to find out
whether sesame ail, sunflower oil have any permesation
enhancement activity and to compare the same with that
of olec acid, which is a component of these two ails. The
different ointments, their codes, and percent drug
contents were listed in Table 1. Similarly different gels,
their codes, and percent drug contents were listed in
Table 2. The release profile for ointments is shown in fig.
1. Smilarly, the release profiles for gels are shown in fig.
3. From figs. 3 and 4, it was observed that al ointments
and gels followed zero-order and first-order drug
release, respectively. Tables 3 and 4 showed that the
diffusion coefficients ‘D,” ‘K’ values increased with
increasing percentage of oils and acid incorporated both
in ointments and gels. The t,, taken for 50% drug release
decreased gradually with increased percentage of oils
and acid incorporated both for ointments and gels. There
was a good negative correlation between time and
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TABLE 1: IBUPROFEN CONTENTS FOR DIFFERENT
OINTMENTS FROM ‘R’TO ‘D8’

% oil incorporated Code used *Mean % ibuprofen
content + S.D.
0 R 1.933 + 0.010
10 S.S. ail D1 1.906 + 0.009
20 “ D2 1.781 = 0.090
30 ¢ D3 1.593 + 0.100
10 S.W. oil D4 1.781 + 0.030
20 “ D5 1.630 + 0.060
30 ¢ D6 1.531 + 0.030
5 0.A D7 1.813 = 0.060
10 “ D8 1.800 + 0.010

*Average in three determination, S. S. Oil - Sesame oil, S. W. oil - S. Flower
oil and O. A - Oleic acid

TABLE 2: IBUPROFEN CONTENTS FOR DIFFERENT
GELS FROM ‘R’TO ‘G8’

% Sesame oil Code used *Mean % ibuprofen
incorporated content + S.D.
0 R 14.51 + 0.30
10 S.S. ail G1 13.26 + 0.09
20 “ G2 12.39 + 0.30
30 “ G3 11.24 + 0.12
10 S.W. oil G4 13.18 + 0.06
20 “ G5 12.02 + 0.02
30 “ G6 10.79 + 0.03
5 0.A G7 13.45 + 0.09
10 “ G8 13.33 + 0.03

*Average in three determinations, S. S. Oil - Sesame oil, S. W. oil - S. Flower
oil and O. A - Oleic acid

TABLE 3: DIFFUSION COEFFICIENTS ‘D, ‘K’ VALUES,
AND ‘T, " FOR OINTMENTS ‘R’ TO ‘D8’ ACROSS RAT
SKIN

Ointment K Correlation Diffusion  t,=C /2K
code (min-"") coefficients ‘r’ coefficients (min)
‘D’ cm?/sec
R 1.222 -0.934 0.1270 1.58
D1 1.810 -0.980 0.2635 1.10
D2 1.927 -0.997 0.3111 1.01
D3 2.394 -0.997 0.5474 0.76
D4 1.671 -0.990 0.2569 1.11
D5 2.038 -0.996 0.4171 0.87
D6 2.122 -0.999 0.4678 0.83
D7 1.726 -0.999 0.2926 1.04
D8 1.929 -0.996 0.3352 0.98

TABLE 4: DIFFUSION COEFFICIENTS ‘D’, ‘K VALUES,
AND ‘T,’ FOR GELS ‘R’ TO ‘G8’ ACROSS RAT SKIN

Ointment K'=slopx Correlation Diffusion t,=0.693/
code 2.303 coefficient coefficient  K'(hrs)
(min") ‘r’ ‘D’x10°°

cm?/sec
R 0.0029 -0.965 0.2 3.98
G1 0.0032 -0.987 0.2 2.60
G2 0.0029 -0.987 0.2 3.98
G3 0.0036 -0.997 0.4 3.20
G4 0.0032 -0.983 0.2 3.60
G5 0.0034 -0.988 0.4 3.39
G6 0.0036 -0.975 0.5 3.20
G7 0.0046 -0.980 0.6 2.51
G8 0.0050 -0.980 0.7 2.31
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Fig. 1: Comparative permeation profiles of lbuprofen from
ointments with different concentrations of oils across rat skin.
Ointments with different concentrations of oils that include
(-®-) 0% oil R, (-=-) 10% S.S. oil D1, (-A-) 20% S.S. oil D2, (-¢-)
30% S.S. oil D3, (-O-) 10% S.W. oil D4, (-A-) 20% S.W. oil D5,
(-¢-) 30% S.W. oil D6, (-0-) 5% O.A. D7, (-x-) 10% O.A. D8.
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Fig. 2: Comparative permeation profiles of Ibuprofen from gels
with different concentrations of oils across rat skin.

Gels with different concentrations of oils that include (-e-) 0%
oil R, (-m-) 10% S.S. oil G1, (-A-) 20% S.S. oil G2, (-e-) 30% S.S.
oil G3, (-O-) 10% S.W. oil G4, (-A-) 20% S.W. oil G5, (-0-) 30%
S.W. oil G6, (-0-) 5% O.A. G7, (-x-) 10% O.A. G8.

percent drug remaining values in the case of ointments
and gels.

The primary role of the skin is to act as a barrier for
drug absorption. There is ample proof that the stratum
corneum is the primary barrier to drug absorption
through skin®2. It has been suggested in a study on the
effect of temperature on the penetration of acohol® that
there are a least two pathway's for transport across skin:
a polar pathway and a non-polar pathway. The polar
pathway is associated with the protein component of
dratum corneum, and the non-polar pathway is associated
with the lipid component. The more occlusive the vehicle,
the greeter is the hydration and hence the permeability.
Sunflower oil, sesame oil, and oleic acid, being thick
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Fig. 3: Rate of drug permeation follows zero order Kinetics
from ointments with different concentrations of oils across rat
skin.

Ointments with different concentrations of oils that include (-
®-) 0% oil R, (-m-) 10% S.S. oil D1, (-A-) 20% S.S. oil D2, (-¢-)
30% S.S. oil D3, (-0-) 10% S.W. oil D4, (-A-) 20% S.W. oil D5,
(-0-) 30% S.W. oil D6, (-0-) 5% O.A. D7, (-x-) 10% O.A. D8.
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Fig. 4. Rate of drug permeation follows zero order kinetics
from gels with different concentrations of oils across rat skin.
Gels with different concentrations of oils that include (-e-) 0%
oil R, (-m-) 10% S.S. oil G1, (-A-) 20% S.S. oil G2, (-¢-) 30% S.S.
oil G3, (-0-) 10% S.W. oil G4, (-A-) 20% S.W. oil G5, (-¢-) 30%
S.W. oil G6, (-0-) 5% O.A. G7, (-x-) 10% O.A. G8.

viscous liquids, might be increasing the occlusive nature
of the paraffin cintments and gels, which may be one of
the reasons for permeation enhancement. Sesame oil —
having an average of protein (25%) and globulin (67.3%),
which is the predominant fraction — might be causng an
enhancement by polar pathway, i.e., by widening the
agueous channels. Unsaturated fatty acid molecules,
because of their kinked or twisted shape and structure,
are supposed to insert themselves into the lipid matrices
of the skin, widen the non-aqueous channels, and
increase the permeetion. Sunflower il contains oleic acid
(23%) and linoleic acid (66%). Its iodine number is 127,
which indicates good unsaturation, and hence it causes
good permeation enhancement by non-polar pathway.
Oleic acid is a mono-unsaturated fatty acid, which
enhances permeation by the non-polar pathway. Sesame

oil has about 43% each of linoleic acid and oleic acid
and has an iodine number of 108; therefore, it may be
causing enhancement by polar as well as by non-polar
pathway. It was observed that the rate of drug release
increased with rise in percentage oil incorporated for
sesame oil, sunflower oil, and oleic acid. Release from
ointments and gels containing oleic acid was fagter than
those containing the same percentage of sunflower oil,
which in turn was faster than those containing same
percentage of sesame oil. The maximum enhancement
effect was observed a 10% for both the oils and 5% for
olec adid.
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