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Pharmaceutics

allows oral gastrointestinal absorption with a quick-
[1]

such as the elderly, stroke victims and bedridden 
patients; patients who should not swallow, such as 
renal failure patients; and who refuse to swallow, such 

and for traveling and busy people who do not have 

INTRODUCTION

are placed in the mouth and dissolve quickly to release 

recently launched a chloraseptic relief  strip in the US to 
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ABSTRACT

different concentrations has been investigated. Films were prepared by solvent casting method. The prepared 
in vitro disintegration and dissolution time, in vitro release 

rate study, stability study, and in vivo animal safety study. The best formulation was found to be F3 showing 

nature of drug in formulation. In vivo studies in hamster reports effective and safe use of formulation in animals.
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bioavailability, reduced dose, and improved clinical 

Epilepsy is a chronic condition characterized by the 

can occur in nonepileptic patients subjected to a variety 

types of  paroxysmal attacks by their clinical expression and 

attacks are expressed on the electroencephalogram by the 
[2]

Phenobarbital, the longest-acting barbiturate, is used for 
its anticonvulsant and sedative-hypnotic properties in 

increased if  the sodium salt is ingested as a dilute solution 

clinically effective anticonvulsant enhances the inhibitory 

[3]

fast dissolving drug delivery systems of  phenobarbital by 
solvent-casting method for rapid therapy of  epileptic 

MATERIA S AND MET ODS

Materials

The placebo films were prepared by solvent-casting 

evaluated to optimize the effective concentration keeping 
the other components of  the formulations to a constant 

to optimize the other components such as secondary 

plasticizer (propylene glycol) using the previously optimized 

and plasticizers were uniformly dissolved in 5 ml of  

Ten milliliters of  the dispersion was cast onto each petri 

carefully removed from petri dishes and cut into strips 
of  dimensions 3 × 3 cm and stored in an air tight glass 

[4]

Preparation of  the phenobarbital containing fast 

fabricated as per the method described for the fabrication 

the procedure was same as that for the fabrication of  

starch glycolate or croscarmellose sodium) was uniformly 

Film thickness
[4]

Weight variation
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well as the deviation from the mean was calculated and 
[5]

Hydration study (water uptake/swelling study)

[6,7]

The hydration ratio of  the film was calculated using 
following formula:

o

-
= ¥

t o= weight of  

Moisture loss (moisture vapor transmission)
The percent moisture loss was determined by placing 

The percent moisture loss was calculated using following 
formula:[8,9]

( ) o t

o

-
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Percent elongation at break
The prepared film was pulled by means of  a pulley  

[10]

elongation was determined by noting the distance traveled 

percent elongation at break was calculated by using formula:

( )2

1

o

Percent elongation at break mm

L 100
,

L cross sectional area

-

= ¥
-

where L1 = increase in the length, Lo

Tensile strength
2 and free from air 

bubbles or physical imperfections was held between two 

was attached on the surface of  the clamp via a double sided 

the clamps were not included in calculations:[11]

Tensile strength kg mm

Breaking force F
Cross-sectional 

2/( )
= ( )

aarea of sample A( )

Folding endurance
This parameter was determined by repeatedly folding one 

[8,9]

Drug content and content uniformity
The drug content and content uniformity test was 

3 cm2

2

[4]

In vitro disintegration and dissolution time

in vitro disintegration and dissolution 

[4]

In vitro dissolution study (drug release rate study)
The in vitro dissolution test was carried out in USP basket type 

 

Ingredients F1 F2 F3 F4 F5 F6 F7
Phenobarbital 117 117 117 117 117 117 117
METHOCEL- E 15 150 150 150 150 150 150 150
Pectin 50 50 50 50 50 50 50
HPC (low viscosity grade) 25 25 25 25 25 25 25
Menthol 40 40 40 40 40 40 40
Aspartame 3 3 3 3 3 3 3
Glycerol 125 125 125 125 125 125 125
Xanthan gum 10 10 10 10 10 10 10
Sodium starch glycolate - 50 100 150 - - -
Croscarmellose sodium - - - - 50 100 150
Propylene glycol 100 100 100 100 100 100 100
Water 5 5 5 5 5 5 5
Ethanol 7 7 7 7 7 7 7
All the weights are taken in mg, except water and ethanol taken in ml
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[12,13]

containing 15 mg (3 cm2

dissolution medium consisted of  500 ml freshly deionized 

concentrations were assayed spectrophotometrically at 254 

® containing 15 g equivalent phenobarbital was 

Surface morphology study using scanning electron microscopy

were mounted on round brass stubs (12 mm diameter) 
using double-backed adhesive tape and then sputter coated 
for 8 min under argon atmosphere with gold before 

[9]

Stability studies
Stability tests are the series of  tests designed to obtain 
information on the stability of  the pharmaceutical product 

of  optimized formula were stored at two different 

butter paper followed by aluminium foil and placed in an 

in vitro 

for in vitro
[4]

In-vivo animal safety study (irritation study)
The in vivo

[14]

Either sex of  Hamster of  100–150 g was selected for 

period, they were randomly selected for different 

accordance with committee for the purpose of  control and 

Experimental study design in hamsters

placed in cheek pouch of  hamster for 10 min and then 

any adverse effects (irritation), redness immediately and 

RESU TS AND DISCUSSION

Thickness

Weight variation test

The percentage weight variation for all the formulation 

variation test as the % weight variation was within the 

Hydration study (water uptake/swelling study)

superdisintegrant increases hydration ratio or water uptake 
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Tensile strength

The tensile testing gives an indication of  the strength and 

and tough polymer is characterized by a moderate TS, low 

revealed that formulations showed better tensile strength 

2

of  superdisintegrants (SD) affects tensile strength 

superdisintegrant showed improvement of  tensile strength, 
but at higher concentration there was no further increase in 

increases thickness and crystallinity of  

Percent elongation

Percent elongation is mainly based on tensile strength 

tensile strength and decreases % elongation while hard 
and tough polymer increases tensile strength as well 

concentration of  superdisintegrant decreases % elongation 

Folding endurance

rupture, higher the folding endurance lower will be chances of  

concentration of  superdisintegrants increases folding 

in concentration of  superdisintegrants decreases folding 

The drug content and content uniformity test was performed to 

uniformity was performed for all the seven formulations 

value and standard deviation of  all the formulations were 

in vitro release studies was based on 

In vitro 

Formulation Thickness Mean weight (mg)a Drug content (mg)b a a

F1 13.9166 ± 0.045 110.2 ± 0.20 13.65 ± 0.05 0.808 ± 0.004 2.995 ± 0.002
F2 14.3054 ± 0.0986 117.3 ± 0.25 16.29 ± 0.076 0.727 ± 0.003 1.024 ± 0.004
F3 14.22 ± 0.0239 121.8 ± 0.95 18.71 ± 0.26 0.616 ± 0.002 1.426 ± 0.005
F4 13.76 ± 0.539 119.3 ± 0.30 17.13 ± 0.13 0.518 ± 0.005 1.973 ± 0.003
F5 13.9722 ± 0.050 127.2 ± 0.30 14.50 ± 0.076 0.701 ± 0.001 2.203 ± 0.003
F6 14.3334 ± 0.050 123.6 ± 0.20 19.75 ± 0.17 0.505 ± 0.001 2.346 ± 0.001
F7 14.1388 ± 0.0326 119.1 ± 0.20 13.92 ± 0.047 0.462 ± 0.007 2.016 ± 0.002
a P > 0.0001, b P > 0.001, n = average of triplicate was determined
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Results revealed that addition of  superdisintegrants 

Disintegration time and dissolution time of  all formulation 

In vitro dissolution study (drug release rate study)

retained were calculated on the basis of  drug content of  

obtained in the in vitro 
®” is tabulated in 

rapid dissolution might be due to fast disintegration 

the concentration of  superdisintegrants increases 

of  superdisintegrants will not increases dissolution rate 

increase in the concentration of  superdisintegrants causes 

In vitro release 

® containing 15 mg phenobarbital has 

In vitro ® was found 

surface morphology prior to and after dissolution testing 

surface with crystals of  phenobarbital was noted at time 
0 min for the 

 

changes in texture, to the extent that the 
clearly visible pores with solubilization of  phenobarbital 

Stability studies

of  high cumulative % drug release and also results of  in vitro 

Table 4:

Time 
(min) F1 F2 F3 F4 F5 F6 F7 LUMINAL®

1 16.781 18.935 23.117 22.672 17.648 20.592 21.668 0.264
2 28.420 29.225 37.169 35.966 27.640 27.744 33.679 0.794
3 40.257 39.181 47.094 46.891 37.553 33.631 45.624 1.591
4 47.997 45.665 55.892 55.974 45.648 41.376 54.993 2.393
5 56.048 54.404 66.182 65.513 53.921 49.814 64.147 3.463
6 66.290 67.891 76.921 70.759 64.645 60.643 73.747 4.407
7 72.022 74.791 84.697 84.721 72.886 67.230 78.642 5.488
8 77.785 78.333 90.806 89.120 79.434 77.632 88.187 6.707
9 80.355 83.329 92.349 91.233 83.475 83.006 91.175 7.932
10 82.937 84.563 93.636 92.404 84.595 87.496 92.196 9.165
11 84.054 86.062 94.401 93.307 85.719 90.444 93.088 10.932
12 85.578 87.045 95.168 94.621 86.847 91.451 93.850 12.312
13 86.839 88.162 95.805 95.39 87.577 92.461 94.614 13.700
14 87.836 89.282 96.574 96.307 88.442 93.735 95.114 14.831

Formulation Tensile strengtha kg/mm2 a at break Folding endurancea Disintegration timea (s) Dissolution timea (s)
F1 0.808 ± 0.004 6.143 ± 0.001 45 ± 1 31.33 ± 0.577 126 ± 0.58
F2 0.727 ± 0.003 5.144 ± 0.001 50 ± 2 27 ± 1.00 94.00 ± 1.0
F3 0.616 ± 0.002 5.132 ± 0.001 55.67 ± 1.1 23.33 ± 1.155 73.67 ± 1.528
F4 0.518 ± 0.005 4.114 ± 0.001 44.00 ± 2 23.33 ± 1.00 72.33 ± 1.528
F5 0.701 ± 0.001 5.141 ± 0.001 40.67 ± 0.57 28 ± 1.00 99.33 ± 1.528
F6 0.505 ± 0.001 4.118 ± 0.001 46.33 ± 0.57 26 ± 0.577 79.33 ± 1.528
F7 0.462 ± 0.007 4.108 ± 0.001 37.67 ± 0.57 24.33 ± 1.155 76.00 ± 2.0
a P > 0.0001, n = Average of triplicate was determined
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CONC USIONS

soluble drug could be successfully incorporated in mouth 

 

plasticizers and superdisintegrants (SDs) in mouth dissolving 

such as tensile strength, %elongation, folding endurance and 

phenobarbital mouth-dissolving film formulated using 

in vitro 

The in vitro drug release, in vitro stability evaluation and 

phenobarbital as a promising candidate for quick relief  
from epileptic seizures and attacks with better patient 

Formulation 
code

Mathematical models (Kinetics)
Zero order First order Higuchi

F1 0.882 0.978 0.912 First order
F2 0.885 0.961 0.927 First order
F3 0.844 0.974 0.891 First order
F4 0.855 0.979 0.901 First order
F5 0.890 0.955 0.927 First order
F6 0.939 0.979 0.952 First order
F7 0.862 0.971 0.887 First order

Figure 1: (  In vitro  In vitro
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The in vivo animal safety study is carried out to ensure safe 

images obtained of  cheek pouch area of  hamster before and 

Figure 2:

a b c



188  Journal of Young Pharmacists Vol 3 / No 3

Yellanki, et al.

in vivo 
animal safety studies, it was concluded that the optimized 
formulation had no irritation or redness on cheek pouch 
area of  hamster and had good acceptability for oral use in 
treatment of  epileptic attack or seizu
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