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Abstract
The present investigation was aimed to formulate transdermal films incorporating Terbutaline Sulphate, a drug
used in the treatment and management of Asthma. The two different polymers like ethyl cellulose (EC) and Poly
Vinyl Pyrrolidone (PVP) were used in varying ratios. Polyvinyl alcohol is used as backing membrane. The
polymeric films were evaluated for their physical properties like physical appearance, thickness, drug content,
moisture content, folding endurance, in-vitro evaluation and stability studies. The FT-IR spectra analysis of
physical mixture in ratio 1:1 containing drug and polymer showed no shift in peak hence no interactions.
Formulation TEP5 showed satisfactory results and hence was optimised.
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Introduction
Terbutaline Sulphate is widely used for the therapeutic management of chronic as well as prophylaxis of asthma
and nocturnal asthma in particular It is a drug of choice for the treatment of asthma but it has several drawbacks
such as short biological half-life of about 3.6 hours, it is readily metabolized in the gut wall and liver when given
orally. It has a short duration of action, low peak plasma level of 1.2 g/ml and poor bioavailability of only
14.8%. These factors necessitated formulation of controlled release transdermal drug delivery system for
terbutaline sulphate, as this route of drug administration would reduce the dosing frequency hence better patient
compliance.

IJPT | Dec-2011 | Vol. 3 | Issue No.4 | 3612-3617

Page 3612

Das Saumya * et al. /International Journal Of Pharmacy&Technology
Materials and Method
Terbutaline sulphate was obtained as gift sample from Gitra Lab, Ahmedabad. EC and PVP were procured from
S.D fine chemicals Ltd. Mumbai. All the chemicals and reagents used were of analytical reagent grade.
Preparation of backing membrane:
The backing membrane was prepared by heating 4%w/v PVA in distil water at temperature of 80oC for 45min.
The above solution was poured into the glass mould lined with aluminium foil to cast for a period of 6h at 60oC
in a hot air oven.
Preparation of Transdermal films:
The required quantity of polymers were weighed accurately as given in table no. 1 and dissolved in acetone by
continuous stirring with the help of magnetic stirrer. About 40% propylene glycol and 4% tween 80 of polymer
weight were added to the above solution as a plasticiser and permeation enhancer respectively. Drug was
dissolved in small portion of acetone separately and added drop wise to above polymeric solution. The above
solution was kept in sonicator for 15min and poured over the dried backing membrane and kept at room
temprature for 24h.
Table No.1 Formulation Design and various evaluation parameters.
Sl. No

Formulation
Code

Thickness
(mm)

TEP1

Ratio of
polymers
(EC:PVP)
1:2

Moisture
Content (%)

0.41

Drug
Content
(%)
91.20

9.36

Moisture uptake
75%
85% RH
RH
3.09
11.05

1
2

TEP2

1:4

0.39

89.28

10.5

4.29

13.93

3

TEP3

1:6

0.40

95.80

10.73

4.24

12.43

4

TEP4

2:1

0.36

97.59

6.06

2.44

8.02

5

TEP5

4:1

0.38

98.79

8.73

2.18

7.24

6

TEP6

6:1

0.40

89.75

9.08

2.19

6.82

Evaluation of Transdermal films:
Physical Appearance:
All the Transdermal Films were visually inspected for colour clarity, flexibility and smoothness.
Thickness of the films: The thickness of the films was assessed at six different points of the films using vernier
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calliper. For each formulation three randomly selected films were used.
Drug content:
1 cm2 of the TDDS films was dissolved in 100 ml of Phosphate Buffer pH 7.4 and kept the solution for 6 h.
Contents were filtered using Whatman filter paper and the filtrate was examined for the drug content against the
reference solution consisting of placebo film (containing no drug) at 276 nm by using UV- spectrophotometer.
Moisture content:
The films were weighed individually and kept in a desiccator containing calcium Chloride at 37 °C for 24 h. The
final weight was noted when there were no further changes in the weight of individual films. The percentage of
moisture content was calculated as a difference between initial and final weight with respect to final weight.
Moisture uptake:
Weighed films kept in a desiccator at 40 °C for 24 h was taken out and exposed to relative humidity of 75 %
(Saturated solution of NaCl) and 85 % ( Standard solution of potassium chloride) respectively at room
temperature. Then the films were measured periodically to constant weight.
Weight variation:
Five different films from individual batches were weighed individually and the average weight was calculated.
The individual should not deviate significantly from the average weight. That test was performed on films which
were dried at 60°C for 4 h prior to testing.
Folding endurance:
Folding endurance of the film was determined manually by folding a small strip of the film at the same place till
it breaks. The maximum number folding operations done at the same place of the film without breaking gives the
value of folding endurance. The cracking point of the film was considered as the end point.
In vitro permeation study: Franz diffusion cell using Dialysis Membrane:
The transdermal system of 2.83 cm2 area was placed in intimate contact with dialysis membrane and was fixed to
donor compartment, which is filled with 44 ml of phosphate buffer 7.4 pH as diffusion medium in diffusion cell.
The amount of drug released was determined by withdrawing 1 ml of sample and diluting it to 10 ml at specific
time intervals for 24 h. The volume withdrawn is replaced with an equal volume of fresh, pre warmed (370C)
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phosphate buffer pH 7.4.
Stability studies:
The effect of ageing on physical appearance was studied by packing the polymeric films in properly sealed
aluminium foils and then stored in desiccator at ambient conditions for 30 d.
Results
All the films were having good physical appearance. The thickness of all films was found to be uniform and it
ranges from 0.36 mm to 0.41 mm. Thus the films passed physical examination. The drug content of all
formulations was found to be satisfactory. The moisture content of all the formulations ranged from 6.06 % to
10.73 %. The moisture uptake of all the formulations ranged from 2.18 % to 9.98 % in 75 % RH and 6.32 % to
13.93 % in 84 % RH. Moisture uptake and moisture content of transdermal formulations were in range because
of the hydrophobic nature of the polymers. Weight variation of all the transdermal formulations was in the
ranges of 16.60±0.60 to 29.87±0.27. Folding endurance was found to be varied between 74 to 112 numbers of
times. The in vitro drug release profile of prepared transdermal formulations exhibited a sustained pattern, in
controlled manner over extended period of time. The release pattern of all the formulations was represented in
Fig.1. From the drug release data, the transdermal formulation TEP5 was found to release the drug up to 87.375
% at 24 h, thus concluded to have sustained release of drug in constant manner for longer period of time when
compared to other transdermal formulation. The stability studies were performed for the period of 60 d at room
temperature at 40 % RH and the satisfactory results were obtained with providing a safety profile of storage of
Terbutaline Sulphate transdermal films.
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Discussion
The physicochemical parameters like thickness, drug content, moisture uptake, weight variation and folding
endurance showed good results for all formulations. Formulations TEP1 to TEP6 showed less fluctuation.
Among the release profile TEP5 which contains EC:PVP in ratio 4:1 showed the consistent release without
fluctuation. Hence it is concluded that TDDS formulated using EC and PVP in optimum ratios can enhance drug
release for a prolong period of time.
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