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INTRODUCTION  

Although tremendous advances in drug delivery, the 

oral route remains the most convenience route for 

administration of medicament due to ease of 

administration, high level of patient compliance and 

low cost [1].  

Recent development has intensified investigation of 

mucosal delivery of drug [2]. The oral mucosa as a 

site of drug administration has been steadily gaining 

importance [3]. In the oral cavity, the mucosa is 

relatively permeable with a rich blood supply, it is 

robust and shows short recovery times after 

damage [4, 5], and the virtual lack of Langerhans 
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cells [6] makes the oral mucosa tolerant to potential 

allergens. Furthermore, oral transmucosal drug 

delivery by passes first pass effect and avoids 

presystemic elimination in the GIT. These factors 

make the oral mucosal cavity a very attractive and 

feasible site for systemic drug delivery [7]. 

Oral transmucosal systems for systemic drug 

delivery are usually designed to deliver the drug for 

either (i) rapid drug release for immediate and quick 

action, (ii) pulsatile release with rapid appearance of 

drug into systemic circulation and subsequent 

maintenance of drug concentration within 

therapeutic profile or (iii) controlled release for 

extended period of time [1]. 

Asthma is a chronic inflammatory disease, which 

includes bronchial hyperactivity and broncho spasm 

characterized by hyper responsiveness of tracheo-

brochial smooth muscle to variety of stimuli, 

resulting in narrowing of air tubes often 

accompanied by increased secretions and mucosal 

edema resulting in breathlessness or dyspnoea, 

wheezing, cough, chest congestion and anxiety 

about being unable to breathe [8]. Salbutamol 

Sulphate [(RS)-1-(4-hydroxy-3-

hydroxymethylphenyl)-2-(tert-butylamino) ethanol] 

is widely used drug in the treatment of asthma, 

chronic bronchitis, emphysema and other broncho-

pulmonary disorders involving bronchospasm [9]. 

But the reported oral bioavailability of Salbutamol 

Sulphate is ~ 44 %; due to extensive metabolism via 

intestinal sulphonation, first pass metabolism in 

liver & also degradation in colon [10].  Therefore it is 

usually given by the inhaled route for direct effect 

on bronchial smooth muscle. This is usually achieved 

through metered dose inhalers (MDIs), nebulisers or 

other proprietary delivery devices (e.g. Rotahaler or 

Autohaler). All these drug delivery systems have 

reported to have many disadvantages like 

inaccuracy of dosing (require correct actuation and 

inhalation coordination to deliver accurate dose), 

patient compliance due to the presence of 

chlorofluro carbon (CFC), cost of the preparation 

and frequency of administration. Poor inhaler 

technique in young children due to either  poor 

training in using a device or non-suited device 

interferes with accurate dose delivery i.e. dose of 

drug molecule inhaled or delivered and amount of 

drug disposition to the lung. 

In order to overcome these disadvantages, the 

present investigation, is aimed in formulating oral 

transmucosal film of Salbutamol sulphate which 

provide immediate relief from acute asthmatic 

attack without any need of specific delivery device 

and also avoid first pass metabolism therefore help 

in enhancing the oral bioavailabity of drug.   

 

MATERIALS AND METHOD 

Materials 

Salbutamol sulphate was purchase from Yarrow 

Chem, Mumbai, India. Sodium alginate was supplied 

by Loba Chemie Pvt Ltd, Mumbai. PVA, Potassium 

dihydrogen phosphate, Sorbitol and sodium 

hydroxide were purchased from Central Drug House 

(P) Ltd, New Delhi. Polyethylene glycol 400 was 

obtained from RFCL Limited, New Delhi, India.   

 

Formulation of transmucosal film 

A 32 randomized full factorial design was used in this 

study. Two factors; amount of sodium alginate (X1) 

and the amount of PVA (X2) were evaluated, each at 

three levels. Attempts were also made to mask the 

taste of drug by utilizing sweetening agent.Glass 

Petri dish were used for casting the films. The 

composition of transmucosal film of Salbutamol 

sulphate is shown in Table 1. 
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Table 1. Composition of film 

Film code Sodium alginate 
(mg) 

PVA 
(mg) 

Sorbitol (ml) PEG-400 
(ml) 

Distilled water 
(ml) 

A1 300 50 0.3 0.2 20 
A2 300 100 0.3 0.2 20 
A3 300 150 0.3 0.2 20 
A4 400 50 0.3 0.2 20 
A5 400 100 0.3 0.2 20 
A6 400 150 0.3 0.2 20 
A7 500 50 0.3 0.2 20 
A8 500 100 0.3 0.2 20 
A9 500 150 0.3 0.2 20 

 

The weighed quantities of polymers (Table 1) were 

dissolved in distilled water (warmed, if necessary). 

The drug was dissolved in distilled water and added 

to the above polymeric solution along with PEG-400, 

tween 80 and sorbitol and mixed well on magnetic 

stirrer, at low rpm, to get a homogenous mixture. 

The amount of drug added was calculated based on 

area of Petri dish so that each dosage (2×2 cm2film) 

consisted of 4 mg of Salbutamol Sulphate [8]. 

This casting solution was left for 2 h at room 

temperature to ensure clear, bubble-free solution. 

The solution was casted on a Petri dish and dried at 

room temperature for 24 h. The film was carefully 

removed from the Petri dish, checked for any 

imperfections and cut in to the required size to 

deliver the equivalent dose.  

 

Evaluation of prepared Films 

The following parameters were examined for 

evaluation of prepared films: 

 

Mass uniformity, thickness and folding endurance 

Mass uniformity and thickness were tested in 3 

different, randomly selected, individual patches 

from each batch using an electronic balance and a 

standard screw gauge, respectively. All readings 

were taken in triplicate.Folding endurance of the 

patches was determined by repeatedly folding one  

 

 

 

patch at the same place till it broke or folded up to 

300 times without breaking [11].  

 

Moisture content 

The films were weighed accurately and kept in 

desiccators containing anhydrous calcium chloride. 

After 3 days, the films were taken out and weighed 

[12]. The moisture content (%) was determined by 

calculating moisture loss (%) using following 

formula: 

Moisture content (%) = (Initial weight – final weight 

/ Initial weight) × 100 

 

Drug Content Uniformity 

Three film units of each formulation were taken in 

separate 100 ml volumetric flasks, 100 ml of pH 6.8 

phosphate buffer was added and continuously 

stirred for 24 h. The solutions were filtered through 

0.45µm filter paper, diluted suitably and analyzed at 

276.2 nm in a UV spectrophotometer. The drug 

content was estimated from the calibration curve, 

with regression equation Y=0.007X+0.002, R2 

=0.999. 

 

Residence time (ex vivo mucoadhesion time) 

The ex vivo mucoadhesion (residence) time was 

determined using a locally modified USP 

disintegration apparatus [13, 14]. The pig buccal 

mucosa excised from cheek pouch was obtained 

within 2 h of its death from the local slaughter 
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house and immediately transported to laboratory in 

Krebs bicarbonate physiological solution. The 

mucosal membrane was separated by removing the 

underlying fat and loose tissues. The membrane was 

washed with distilled water and then with 

phosphate buffer (pH 6.8) at 37 °C. The buccal 

mucosa, 3 cm long, was glued to the surface of a 

glass slide. One side of the patch was wetted with 

one drop of phosphate buffer (pH 6.8) and pasted to 

the buccal mucosa by applying a light force with a 

fingertip for 20 seconds. The glass slide was 

vertically fixed to the disintegration apparatus and 

allowed to move up and down (25 times per min) so 

that the patch was completely immersed in the 

buffer solution at the lowest point and was out at 

the highest point. The beaker was filled with 800 ml 

of simulated saliva (pH 6.2) and was kept at 37 ± 1 

°C. The time required for the patch to detach from 

the buccal mucosa was recorded as the muco-

adhesion time.  

 

Measurement of surface pH of Films 

Surface pH of the buccal patches was determined by 

a modified method reported by Bottenberg et al 

[15]. Buccal patches were left to swell for 2 hours on 

the surface of an agar plate. The surface pH was 

measured by bringing a combined glass electrode in 

contact with the surface of the patch, allowing it to 

equilibrate for 1 minute.  

 

Swelling studies 

After determination of the original film weight, the 

samples were allowed to swell on the surface of 

agar plate kept in an incubator maintained at 37± 

0.2oC.Increase in the weight of the film was 

determined at preset time intervals. The per cent 

swelling, % S, was calculated using the following 

equation [16]: 

Per cent Swelling (% S) = (Xt–Xo)/Xo ×100, 

Where Xt is the weight of the swollen film after time 

t, Xois the initial film weight at zero time. 

 

In Vitro drug release study 

USP Type-2 rotating paddle dissolution test 

apparatus (Lab india Disso 2000) was used to study 

the dissolution profile of prepared film [17]. The 

assembly for release studies was prepared by 

placing the patch in contiguity with cellulose acetate 

dialysis membrane such that the drug from the film 

diffuses through dialysis membrane [18]. This 

assembly was placed in dissolution apparatus 

containing 500 ml of phosphate buffer (pH 6.8) and 

rotating at 50 rpm at 37± 0.5˚C. Samples (5ml) were 

collected at predetermined time intervals and 

replaced with equal volume of dissolution medium. 

The samples were filtered through 0.45μm filter and 

assayed spectrophotometrically at 276.2 nm using 

UV double beam spectrophotometer. The 

mechanism of drug release was determined by 

finding the best fit of release data to zero order, first 

order, Higuchi and Korsmeyer-Peppas plots [19, 20].  

 

Selection of optimum formulation  

A 32 full factorial design was used for optimization 

[21]. Two factors were evaluated, each at three 

levels (Table 2), and experimental trials were 

performed on all 9 possible combinations. 

 

Table 2. Independent variables in 32 full factorial 

design 

Factors Levels 

Low (-1) Medium 
(0) 

High 
(+1) 

X1 (Amount of  
sodium alginate) 

300 400 500 

X2 (Amount of 
PVA, mg) 

50 100 150 

 

The amount of sodium alginate (X1) and the amount 

of PVA (X2) were selected as independent variables.  

The % moisture content and time required for 80% 

in vitro drug dissolution (t80%) were selected as 

dependent variables. Regression polynomials for the 

individual dependent variables (% moisture content 

and t80%) were calculated with the help of Design 
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Expert® (Version 8.0.0, Stat-Ease Inc., Minneapolis, 

MN). 

 

 

RESULTS AND DISCUSSIONS  

Physical characteristics of prepared film 

The films were characterized for their physical 

characteristic like weight, thickness, folding 

endurance, % drug content, surface pH and % 

moisture content.  Physicochemical characteristics 

of the film are summarized in the Table 3. 

  

 

Table 3. Physical characteristic of prepared film  

Formul-
ation 
code 

Weight (mg ± SD)* Thickness 
(mm± SD)* 

Folding 
endure

-nce 
(times) 

Drug 
content(%± 

SD)* 

Moisture 
content(%± 

SD)* 

Surface pH 
± SD* 

A1 53.37±0.4509 0.16±0.01 253 99.65±0.2144 1.79±0.1346 7.2±0.09 
A2 54.23±0.2516 0.173±0.0058 278 100.636±0.7664 1.45±0.0932 7.51±0.042 
A3 57.37±0.4163 0.193±0.0057 293 100.98±0.8593 1.28±0.1194 7.64±0.045 
A4 58.2±0.3606 0.197±0.0115 249 98.45±0.3989 2.86±0.0661 7.79±0.086 
A5 60.8±0.7937 0.217±0.0115 271 99.42±0.1521 2.63±0.0707 7.83±0.037 
A6 64.73±0.1527 0.223±0.0058 288 100.01±0.5874 2.46±0.0625 7.86±0.021 
A7 65.767±0.3789 0.227±0.0115 245 98.55±0.2596 3.78±0.0825 7.88±0.025 
A8 68.867±.1528 0.247±0.0058 266 99.71±0.1692 3.36±0.045 7.93±0.02 
A9 70.167±0.7571 0.257±0.0115 281 99.99±0.0919 3.14±0.523 7.94±0.025 

* All values are mean ± SD, n=3 

The weight varied from 53.37±0.4509 to 70.167± 

0.7571 mg. The thickness ranged from 16±0.01 to 

0.257± 0.0115 mm as showed in Table 3. Weight 

variation and thickness was in the order of 

A9>A8>A7>A6>A5>A4>A3>A2>A1. A9 exhibited 

maximum weight and thickness while A1 showed 

the least. The weight and thickness increased with 

increasing the quantity of polymers.  

The folding endurance of the films was observed to 

be greater than 200 indicating that all the films 

exhibited good flexibility. The values of folding 

endurance for different formulations indicated that 

as the quantity of PVA increases the folding 

endurance capacity increases. It also approved the 

choice of plasticizer incorporated in the 

formulations. 

The % drug content varied from 98.45±0.3989 to 

100.98 ±0.8593%. The observed results of content 

uniformity indicated that drug was uniformly 

distributed throughout the film. 

The percentage of moisture content is varied 

between 1.28 ±0.1194% (A3) and 3.78±0.0825% 

(A7). In most cases, the moisture content was found 

to increase with increasing concentration of 

polymers that are more hydrophilic in nature. The 

low moisture content in the formulation is highly 

appreciable to protect from microbial 

contaminations and bulkiness of the films. Again, 

low moisture content in formulations helps them to 

remain stable from being a completely dried and 

brittle film.  

The surface pH of all the formulations lies between 

7.2±0.09 (A1) to 7.94±0.025 (A9). These values of 

surface pH hardly produce any irritation to the oral 

cavity so the result was found to be satisfactory. 

 

Swelling behaviour of prepared films 

Formulation A9 exhibited maximum swelling index 

(117.81± 0.7952%) while A1 showed the least 

(77.36±0.7458 mg) (table 4). 
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Table 4. Swelling behaviour of prepared films 

Formulation  Swelling index(%± SD)*after 30 
min 

A1 78.57±0.6897 
A2 85.82±1.1936 
A3 88.59±1.2907 
A4 94.40±0.6783 
A5 97.03±0.5091 
A6 103.81±1.1838 
A7 107.45±0.8118 
A8 113.69±0.6702 
A9 117.81±0.7952 

* All values are mean ± SD, n=3. 

Thus it can be concluded that swelling behaviour is 

directly proportional to the conc. of polymer. As the 

conc. of polymer increased, the swelling index also 

increased. The results of swelling behaviour 

exhibited that conc. of PVA also showed positive 

effect on the Swelling index. 

 

In vitro residence time of prepared films 

 The results of in vitro residence time was in the 

order of A9>A8>A7>A6>A5>A4>A3>A2>A1 (Table 5). 

A9 exhibited maximum residence time (218± 1.02 

min) while A1 showed the least (85±0.098 min). It 

indicated that the in vitro residence time was 

increased with increasing concentration of sodium 

alginate. On comparing the results of residence time 

with regards to PVA it was observed that the 

mucoadhesive property was dependent on conc. of 

PVA. Therefore increase in PVA conc. had positive 

effect on the in vitro residence time. This can be 

attributed to the unique gelling characteristics of 

non-ionic polymer PVA which in turn are responsible 

for its strong adhesive properties. 

Table 5. In vitro residence time of prepared film  

Formulation Mucoadhesion time (min± 
SD)* 

A1 85±0.098 
A2 89±0.52 
A3 96±0.87 
A4 122±0.71 
A5 134±0.95 
A6 145±1.22 
A7 197±1.01 
A8 204±0.92 
A9 218±1.02 

        * All values are mean ± SD, n=3. 

In vitro release study 

In vitro release studies revealed that all the films 

showed more than 90% drug release in4 to 6 min 

with A3 showing maximum release of 99.48% in 7 

min. The %CDR of various formulations was 

tabulated in Table 6. From the observation, %CDR of 

different formulations was in the following order 

A3>A2>A6>A1>A5>A4>A9>A8>A7 (Fig. 1). The effect 

of PVA can be justified by the fact that Salbutamol 

sulphate has partial positive charge and sodium 

alginate is anionic polymer. So addition of non-ionic 

polymer like PVA enhances the release of drug from 

films. 

 

Table 6: In vitro release data  

Time 
(min) 

Cumulative % drug release 
A1 A2 A3 A4 A5 A6 A7 A8 A9 

1 72.46 75.63 81.96 70.88 74.05 77.21 62.97 66.13 69.3 
2 77.93 81.13 87.52 73.17 77.95 81.15 69.93 71.54 76.32 
3 83.45 86.68 93.14 80.23 83.47 86.7 76.95 80.16 83.41 
4 90.6 92.28 98.8 85.76 89.04 92.3 82.45 85.7 88.97 
5 94.65 97.93 98.98 92.93 96.23 97.94 88.01 91.29 94.59 
6 97.15 98.87 99.12 95.41 97.16 98.89 92.02 93.75 95.5 
7 98.08 98.65 99.49 96.32 97.51 98.25 92.9 94.64 94.83 
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Fig. 1: In vitro drug release of different formulations 

 

Drug release kinetics 

To understand the underlying mechanism of drug 

release from different films, it is necessary to fit into 

a suitable mathematical model. The results (Table 7 

) showed that all the films showed that r2 value  

range from 0.498-0.671 for zero order kinetics,  

 

 

0.917-0.971 for first order kinetics, 0.774-0.900 for 

higuchi plot and 0.947-0.987 for peppas plot. By 

reviewing the kinetic data, it was found that all the 

prepared formulations  best fitted to Korsmeyer-

Peppas model as the r2 was found to highest for this 

model.  

 

           Table 7. Results of curve fitting of in vitro-release data 

FILM CODE ZERO- ORDER FIRST –ORDER HIGUCHI PLOT PEPPAS PLOT 

(R2) K 0 (R2) K 1 (R2) K H (R2) K P N 

A1 0.610 10.325 0.971 0.5219 0.857 34.48 0.975 71.012 0.1691 
A2 0.580 10.271 0.946 0.6271 0.837 34.73 0.969 74.54 0.1524 
A3 0.498 9.760 0.929 0.7093 0.774 34.249 0.947 82.286 0.1076 
A4 0.633 10.258 0.932 0.4368 0.870 33.864 0.953 67.951 0.1779 
A5 0.599 10.221 0.945 0.5075 0.848 34.247 0.947 72.015 0.1594 
A6 0.569 10.144 0.923 0.6027 0.826 34.460 0.951 75.642 0.1424 
A7 0.671 10.182 0.950 0.3479 0.900 33.204 0.987 61.767 0.2127 
A8 0.653 10.302 0.954 0.3907 0.888 33.842 0.976 64.658 0.2015 
A9 0.611 10.181 0.917 0.4188 0.861 34.043 0.975 68.821 0.1789 

 

Korsmeyer-Peppas model is applicable for swellable 

polymeric devices. It is known that Peppas model is 

widely used to confirm whether the release 

mechanism is Fickian diffusion and non- Fickian 

diffusion. The “n” (release exponent of Korsmeyer-

Peppas model) value could be used to characterize 

different release mechanism. The interpretation of 
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n value was done in the following manner [22]n < 

0.5 (o.45) - quasi Fickian diffision 

n = 0.5 (0.45) – diffusion mechanism 

0.5<n>1 – anamolous (non- Fickian) diffusion both 

diffusion and relaxation (erosion) 

The n value ranging from 0.1076 to 0.2792 i.e. “n”  < 

0.45 it indicate a combined mechanism of drug 

release, diffusion take place through the matrix and 

partially through water filled pore or follow quasi 

Fickian diffision release mechanism. 

 

Optimization of formulation 

The statistical analysis of factorial design was 

performed by Design Expert® (Version 8.0.0, Stat-

Ease Inc., Minneapolis, MN). The 32 full factorial 

design layout of films and its’ corresponding 

response were given in Table 8. For response 1- 

time required for 80% drug release the Model F-

value of 106.49 implies the model is significant.  

There is only a 0.14% chance that a "Model F-Value" 

this large could occur due to noise. 

Values of "Prob > F" less than 0.0500 indicate model 

terms are significant. In this case A, B are significant 

model terms. Values greater than 0.1000 indicate 

the model terms are not significant (Table 9). 

 

Table 8. The 32 full factorial design layout of films 

Film 
code 

Variable 
levels in 

coded form 

Response 1   
(r1, t80% in 

sec) 

Response 2   
(r2, % 

moisture 
content) X1 X2 

A1 -1 -1 121.39 1.79 
A2 -1 0 95.41 1.45 
A3 -1 1 46.39 1.28 
A4 0 -1 150.21 2.86 
A5 0 0 116.03 2.63 
A6 0 1 88.91 2.46 
A7 1 -1 202.49 3.78 
A8 1 0 172.61 3.36 
A9 1 1 139.13 3.14 

 

Table 9. Response 1- time required for 80% drug 

release (t80%); anova for selected factorial model 

Source Sum of 
Square

s 

df Mean 
square 

F- 
valu

e 

p value 
probe>

F 

Model 17452.
99 

5 3490.60 106.
49 

0.0014 

X1-Na 
alginate 

10503.
51 

1 10503.5
1 

320.
42 

0.0004 

X2- PVA 6644.0
2 

1 6644.02 202.
68 

0.0008 

X1X2 33.87 1 33.87 1.03 0.3842 
X12 250.28 1 250.28 7.64 0.0700 
X22 21.30 1 21.30 0.65 0.4792 

Residual 98.34 3 32.78   
Cor total 17551.

33 
8    

 

The final modles for t 80% was as follows, 

Time required for 80% drug release (R1) = +120.56 + 

41.84X1 – 33.28X2 + 2.91X1X2 + 11.19 X1
2 – 3.26 X2

2
 

As seen from Fig 2, the surface response plot 

revealed that a corresponding increase in t 80% with 

increase in conc. sodium alginate. This may be due 

to anionic nature of sodium alginate which form 

complex with Salbutamol sulphate having partial 

positive charge and decrease the drug release from 

formulations. Moreover, PVA had a negative effect 

on t80%; that is as the conc. of PVA increased the 

time for 80% drug release decreased. This may be 

due to non-ionic nature of PVA. 

For Response 2- % moisture content; the Model F-

value of 300.10 implies the model is significant.  

There is only a 0.03% chance that a "Model F-Value" 

this large could occur due to noise. In this case A, B, 

A2 are significant model terms (Table 10). 
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Table 10. Response 2- % moisture content; anova 

for selected factorial model 

Source Sum 
of 

Squar
es 

df Mean 
square 

F- 
value 

p 
value 
probe

>F 

Model 6.01 5 1.20 300.10 0.0003 
X1-Na 

alginate 
5.53 1 5.53 1380.1

6 
<0.000

1 
X2- PVA 0.40 1 0.40 99.94 0.0021 

X1X2 4.225 1 4.225 1.05 0.3800 
X12 0.067 1 0.067 16.78 0.0263 
X22 0.010 1 0.010 2.56 0.2076 

Residual 0.012 3 4.006   
Cor total 6.02 8    

 

The final modles for % moisture content was as 

fallows, % moisture content (R2) = +2.60 + 0.96X1 – 

0.26X2 – 0.033X1X2 – 0.18 X1
2 + 0.072 X2

2 

Surface response plot for moisture content (Fig 3) 

follow the same trend as for t80% drug release 

surface plot (Fig 2) means as the conc. of sodium 

alginate increased, % moisture content also 

increased. This is due to more hydrophilic nature of 

sodium alginate than the PVA. Moreover, PVA had a 

negative effect on %moisture content; that is as the 

conc. of PVA increased the time for %moisture 

content decreased. 

The best formulation was selected based on the 

criteria of attaining the minimum value of t80% (for 

immediate release) and % moisture content (for 

protection from microbial contaminations and 

bulkiness of the films). By applying numerical 

optimization, the formulation A3 with sodium 

alginate, 300mg (X1,-1) and PVA, 150mg (X2, +1) was 

found to fulfil the minimum requisite of an optimum 

formulation in terms of time for 80% drug release 

and % moisture content. 

 

 

 

 

Fig. 2: Surface response plot for time required for 80% drug release 
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Fig. 3: Surface response plot for % moisture content 

Comparison of dissolution profile of optimized 

formulation with marketed tablet (Asthalin) 

On comparison of disssolution profile of selected 

best formulation A3 and marketed tablet (Asthalin), 

it was found that film A3 showed more than 90 % 

drug release in 3min while marketed tablet require 

30 min for the same (Table 11). So we can say that 

formulation A3 may provide immediate relief in 

acute asthmatic attack. Moreover this formulation 

also avoid first pass metabolism of drug and 

enhance bioavailability. Oral transmusal film is 

consider as better formulation than commercially 

available Asthalin tablet because of quick onset of 

action and increase bioavailability . 

 

 

 

 

 

 

 

Table 11. Comparison of drug release data of 

optimized formulation with marketed tablet 

(asthalin) 

 

Time (min) %CDR 

A3 Asthalin (marketed  

tablet) 

1 81.96 10.07 

2 87.52 19.13 

3 93.14 27.28 

4 98.8 34.60 

5 98.98 41.19 

6 99.12 47.12 

7 99.49 52.44 

10 - 65.42 

20 - 88.04 

30 - 95.86 

 

CONCLUSION 

All the films formulated exhibited good physical 

characteristics.  In vitro drug release study showed 

quick release of drug which is necessary for 
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immediate relief in acute asthmatic attack. 32 

factorial designs were used for selection of 

optimized formulation. As the formulation A3 was 

found to fulfil the minimum requisite of an optimum 

formulation in terms of  t 80%  and % moisture 

content, selected as best formulation. 

On comparison of the best formulation (A3) with 

marketed conventional tablet, it was found that the 

% CDR was 99.49% for A3 as compared to 52.44% 

for marketed tablet in 7 min. Hence it can be 

concluded that transmucosal delivery through 

buccal mucosa for Salbutamol sulphatemay show a 

better mode of treatment since it can provide faster 

relief from asthmatic attack. Future studies are 

warranted to confirm these results through in vivo 

studies and stability studies (as per ICH guideline) 

for checking the bioavailability and stability of drug 

in formulations. 
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