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Feasibility studies were carried out to develop a transdermal delivery system for terbutaline sulphate.
Eight non-ionic surfactants were used as permeation enhancers. The flux of terbutaline sulphate from
transdermal patches containing any of the selected non-ionic surfactants or without surfactants were
determined using Keshary - Chein cell, Among the Spans used, Span 80 produced the highest
permeation of the drug. Of the Tweens used, Tween 80 produced the highest permeation of the drug.
Adequate levels of transdermal permeation were observed.

=IRANSDERMAL route has been recognised as
one of the highly potential routes of systemic
drug delivery. Extensive studies have been carried
out to provide drugs through this route. (Chien, 1987,
Pai et al., 1994). The major limitations of this route
are difficulty of permeation of drug through human
skin and skin irritation (Chien, 1987 Behel et al,,
1982). Studies have been carried out to find safe
permeation enhancers to improve the transdermal
. flux of drugs (Rojanasakul, and Hsieh, 1994). Non-
ionic surfactants, especially polysorbates, have been
found to be safe permeation enhancers for the trans-
dermal pemeation enhancement of variety of drug
(Shahi and Zatz, 1978).

Terbutaline sulphate is a bronchodilator. 1t is
extensively metabolised in the liver (Barry and Ben-
nett, 1987; Benet et al., 1991). The drug is being
tried for transdermal delivery (Jain, et al., 1992).
The present study investigated a modified matrix
system for the in vitro delivery of terbutaline sulphate
through excised guinea pig skin, using non-ionic
surfactants as permeation enhancers.
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Terbutaline sulphate (Astra - 1DL, Bangalore)
and Ethylene vinyl acetate copolymer 2806 (Poly-
olefin Industries Ltd., Bombay), were received as
gift samples. Spans 20, 40, 60 and 80 and Tweens
20, 40, 60 and 80 were used as received. All other
chemicals used were of analytical grade.

The drug loaded membranes and drug free rate
controlling membranes of Ethylene vinyl acetate co-
polymer 2806 (EVA) were prepared using ‘Glass
substrate technique’ by placing glass over mercury
surface. Diethyl phthalate at 2% was used as the
plasticizer. Rate controlling membranes were pre-
pared at 50 p thickness. Drug - polymer matrix was
prepared by finely dispersing the drug particles in
the solution of EVA. Transluscent films of 100 p
thick, containing 10 mg / sq. cm of terbutaline sul-
phate were prepared. The prepared films were kept
in a vaccum desiccator for 24 hours to remove the
traces of tolune.

The transdermal device was prepared by placing
the drug loaded film on the backing laminate alu-
minium foil and the rate controlling membrane over
it. The films were fixed to the backing laminate using
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Table 1: Cuinulative release of terbutaline sul-
phate from transdermal patch containing no per-
meation enhancer

S. No. Sample Interval Cumulative
drug release”
mcg/sqg. cm
1 6h 1719224
2 12h 421.9=x49
3 24h 783.8x25
n=2

a hot ring. The effective surface area of the device
was 1.6 sq. cm.

The selected permeation enhancers were sep-
arately incorporated at 1% by weight of matrix poly-
mer in to the transdermal patches.

In vitro skin permeation experiments were per-
formed at 32° using Keshary - Chein cell. Guinea
pig skin obtained from the abdominal region freed
from adhering fat and other visceral debris was
washed throughly with physiological saline and cut
into four pieces. Two pieces were used immediately
and the other two pieces were packed in polythene
bags and kept frozen until used the next day. Excised
guinea pig skin was mounted on the diffusion cell
with the dermis side in contact with the dissolution
medium. The transdermal device was placed on the
skin and clamped with the cap. The receptor com-
partment was filled with saline solution containing
20% of Polyethylene Glycol 400 as co-solvent. Sam-
ples were collected at 6, 12 and 24 h intervals by
removing all the quantity of the dissolution medium
of receptor compartment and replacing it with fresh
dissolution medium. In vitro skin permeation studies
were done in duplicate.

A calibration curve was prepared with a range
of concentration of the drug in dissolution medium.
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The standard and sample solution were analysed
spectrophotometrically at 211 nm.

The cumulative amount of drug release from the
transdermal patch containing no permeation en-
hancer was 783.75 mcg/ sq.cm / day (Table 1).
Significant enhancement of permeation was ob-
served with the incorporation of non-ionic surfac-
tants. Of the Spans used, Span 80 provided the
highest permeation enhancement with 2800 mcg /
sq. cm / day representing an increased in flux of
3.57 times (Table 2). Of the Tweens used, Tween
80 was found to provide the maximum permeation
enhancement with 2818.75 mcg/ sq. cm / day rep-
resenting an increase in flux of 3.6 times (Table 3).
The in vitro profile shows that Spans were better
than Tweens in enhancing the permeation of ter-
butaline sulphate through skin. However, the differ-
ence between the maximum permeation provided
by Spans and Tweens was found to be insignificant.
All the formulations were found to provide an overall
drugrelease betweenfirstand zero order. The steady
state diffusion was found to be near zero order.
Based on the pharmacokinetic parameters, it was
found that the transdermal device that would deliver
about 2 mg / day of the drug to the systemic circu-
lation could maintain adequate therapeutic activity.
Among the transdermal patches incorporating vari-
ous permeation enhancers, only the transdermal de-
vice containing Tween 20 failed to achieve a
permeation of above 2 mg/ sq.cm/ day. Satisfactory
skin permeation was achieved with all the other non-
ionic surfactants used.
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Table 2: Cumulative release of terbutaline sulphate from transdermal patches containing
selected Spans at 1% level

S. No. Sampling

Cumulative drug release (mcg /sq. cm”

Span 20 Span 40 Span 60 Span 80
1 6h 762.5+6.3 700.0+ 4.6 750.0=+ 5.5 768.8+6.8
2 12h 1662.5 + 3.0 1543.8 £ 3.0 1675.0+ 7.3 1706.3 + 4.5
3 24h 27719+ 26 2528.1+ 2.4 2706.3+ 3.0 2800.0+2.3
n=2

Table 3: Cumulative release of terbutaline sulphate from transdermal patches containing
selected Tweens at 1% level

S. No. Sampling

Cumulative drug release (mcg/ sq. cm”

Interval Tween 20 Tween 40 Tween 60 Tween 80
1 6h 428.1+45 440.6+59 7188+ 49 777.0+53
2 12h 990.6 + 2.9 12219+ 3.3 15156+ 5.5 1681.3x 45
3 24h 1778.1+ 2.9 2190.6 £ 4.5 2578.1+ 3.6 2818.8 +6.0
n=2
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