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ABSTRACT

The purpose of this research was to develop fast
disintegrating tablets of Salbutamol Sulphate using
superdisintegrating agents. Recently fast disintegrating
drug delivery system have started gaining popularity
and acceptance as new drug delivery system, because
they are easy to administer and lead to better patient
compliance. Salbutamol Sulphate is a selective B2
receptor agonist widely used as a bronchodilator. It
forms part of initial therapy of acute as well as chronic
asthma. In present work an attempt has been made to
formulate and evaluate fast disintegrating tablets of
Salbutamol Sulphate. Ac-di-sol, Polyplasdone and
Primojel were used as super disintegrating agents, while
microcrystalline cellulose and mannitol were used as
diluents. Direct compression technique was used as it
requires conventional tablet machinery and thus
economical process. Formulations containing Ac-di-sol
as super disintegrating agent show rapid in-vitro and in-
vivo dispersion time as compared to other formulations.
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INTRODUCTION: Amelioration of patient
compliance and effectiveness of the therapy
is the pivotal motif behind the design of
‘Dissolve in the mouth dosage form’. These
are the dosage form, which will dissolve in
the mouth without the requirement of
water. This system is recognized with other
synonyms like fast dissolving tablets; melt in
mouth tablets, porous tablets, rapidly
disintegrating tablets, quick dissolving, and
rapimelt tablets. Despite various
nomenclatures the function and concept of
all these Drug Delivery System (DDS) is
similar.! >

Dysphasia or difficulty in swallowing
of the most popular dosage form like tablets
and capsules is the major problem occurring
in geriatric and pediatric patients, which
leads to  patient  non-compliance.’
Salbutamol Sulphate which is B, receptor
agonist widely used as bronchodilator to
relieve acute as well as chronic attacks of
asthma was selected as drug candidate as it
is not available in such a dosage form ¥ °.
The aim of this study was to develop such
NDDS for Salbutamol Sulphate by simple
and cost effective direct compression
technique.

Thus, melt-in-mouth DDS are fast
dissolving/ dispersing DDS, which dissolve in
patient’s mouth within a few seconds
without the requirement of water, or
chewing, providing best remedy for the
patients suffering from dysphasia. Some
drugs are absorbed from mouth, pharynx
and esophagus as the saliva passes down
the stomach. In such cases the
bioavailability is greater than those
observed for conventional dosage form. The
advantages of mouth dissolving dosage form
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are increasingly being recognized in both
industry and academia. Their growing
importance was underlined recently when
European pharmacopoeia adopted the term
“Orodispersible Tablet” as tablet that is to
be placed in mouth where it disperses
rapidly before swallowing.1 7

MATERIALS AND METHODS: Salbutamol
Sulphate was gifted by Cipla Labs. Ltd.
Mumbai. Mannitol (Pearlitol SD-200),
Polyplasdone XL, Ac-Di-Sol, Primojel and
Sodium Saccharin were gifted by Ranbaxy
Research Lab, Gurgaon. Microcrystalline
cellulose  (PH-102), Flavoring  Agent,
Magnesium Stearate, Talc and Aerosil were
obtained as gift samples from Colorcon Asia
Pvt. Ltd. Goa.

Formulation Design: The tablet consisted of
Salbutamol Sulphate (4 mg), mannitol,
Sodium saccharin, flavors, magnesium
stearate and various concentrations of
microcrystalline cellulose (PH102) and
superdisintegrant  (2%,3%,4%.5%). The
weight of tablets in each batch was kept
constant ' 2. Effect of variables like types
of superdisintegrant, concentration of
superdisintegrant on  various tablet
properties and in-vitro dissolution
characteristics were studied and discussed.

Preparation of mixed blend of drug and
excipients: All ingredients were passed
through sieve no. 40. Required quantities of
ingredients were taken for particular
formulation and using laboratory mixer and
the blend was mixed.

Evaluation of Mixed Powder Blend of Drug
and Excipients:
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Angle of repose: It is the maximum angle
that can be obtained between the
freestanding surface of a powder heap and
horizontal plane. Such measurement gives
at least a qualitative assessment of internal
cohesive and frictional effects under low
levels of external loading, as might apply in
powder mixing or in tablet die or capsule
shell filling operation **. Angle of repose was
determined by using funnel method.
Powder was poured from a funnel that can
be raised vertically until a maximum cone
height, H was obtained. Diameter of heap,
D, was measured. The repose angle
calculated by formula;

Tan 0=2H/D

Bulk density: Apparent bulk density was
determined by pouring pre-sieved (40 sieve)
bulk drug into a graduated cylinder via a
large funnel and measuring the volume and
weight “as it is” **.

Tapped density: It is determined by placing
a graduated cylinder containing a known
mass of drug or formulation on mechanical
tapping apparatus, which is operated for a
fixed number of taps until the powder bed
volume has reached a minimum®. Using the
weight of drug in cylinder and this minimum
volume, the tapped density may be
computed.

Porosity: Ratio of total volume of void
spaces to (Vv) to the bulk volume of
material is often selected to monitor the
progress of compression. This ratio Vv/ Vb is
referred to as porosity.

Vv =V, -V,
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Porosity E =V, -V / Vp=1-V{/ Vp

Frequently,
percentage ™.

porosity is expressed as

E =100 X [1- Vi/ Vi)

Powder flow properties: One of the ways of
measurement of free flowing ability of
powder is compressibility.

% Compressibility = (p1- p2)/ p1 x 100

Where p; = tapped density, p, = initial bulk
density .

Standard Calibration Curve of Salbutamol
Sulphate: Solutions ranging from 10 - 100
ug/ml were prepared in distilled water and
absorbance was measured at Amnax 276 nm
using UV Spectrophotometer (Shimadzu UV
1700).

Evaluation of Tablets:

Weight variation: With a tablet designed to
contain a specific amount of drug in a
specific amount of formula, the weight of a
tablet being made is routinely measured to
ensure that a tablet contains proper amount
of drung. First weight of 20 tablets was
determined. From that average weight was
calculated. Then individual tablets were
weighed and the individual weight was
compared with an average weight.

Hardness and Friability: Using tablet
hardness tester, hardness of the tablet was
checked. Using Roche Friabilator friability of
the tablet was checked. This device subjects
tablets to the combined effect of abrasions
and shock by utilizing a plastic chamber that
revolves at 25 rpm dropping the tablets at
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distance of 6 inches with each revolution.
Pre weighed sample of 10 tablets was
placed in the Friabilator, which was then
operated for 100 revolutions. Tablets were
dusted and weighed . The friability was
determined using following formula:

Friability = [(Initial weight — Final weight)/
(Initial weight)] x 100 %

Water Absorption Ratio: A piece of tissue
paper folded twice was placed in a small
Petri dish containing 6 ml of water. A tablet
was put on the tissue paper and allowed to
completely wet. The wetted tablet was then
weighed. Water absorption ratio, R, was
determined using following equation 17,

R=100x W,—-W, /W,

Where, Wy, = Weight of tablet before water
absorption

W, = Weight of tablet after
absorption.

water

In-vitro dispersion time: Tablet was added
to 10 ml phosphate buffer solution, pH 6.8
at 37 + 2°C " *® Time required for complete
dispersion of a tablet was measured.

In-vivo dispersion time: In- Vivo dispersion
time of a tablet was checked in healthy
human volunteers by putting a tablet on
tongue and time required for complete
dispersion of a tablet was checked *’.

Uniformity of Content: The test is applicable
for tablets that contain less than 10 mg or
less than 10% w/w of active ingredients.
The test for uniformity of content should be
carried out only after the content of active
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ingredient in a pooled sample and tablets
has been shown to be within acceptable
limits of the stated content *°. Ten tablets

were taken and their content was
determined by UV spectrophotometer.
Dissolution Study: Dissolution rate was

studied by using USP type Il apparatus at 50
rom using 500 ml of water as dissolution
medium at a temperature 37 + 0.5 °C as a
temperature of dissolution medium. Aliquot
of dissolution medium was withdrawn at
specific time interval and it was filtered %°.
Absorption of filtered solution was checked
by UV spectroscopy at 276 nm and drug
content was determined from standard
calibration curve. Dissolution rate was
studies for all designed formulations and
conventional marketed tablet (Brand name:
Asthalin-4 mg, Manufacturer: Cipla Labs).

RESULT AND DISCUSSION: All the batches
were prepared by direct compression
techniques using various superdisintegrants
in different concentrations as was seen in
Table 1. Ac-Di-Sol, Polyplasdone-XL, Primojel
were used as superdisintegrating agents,
microcrystalline cellulose PH-102 was used
as diluents, which is also a
superdisintegrants.

For each designed formulation,
blend of drug and excipients was prepared
and evaluated. As shown in Table 2, Angle of
Repose was found in range of 9.4 to 20.18°
while % compressibility value were ranged
in 10.78 to 16.66 %, Porosity, which was
ranged between 10 to 16.67% was found to
increase with increase in concentration of
superdisintegrants. Also all formulations
have shown good flowability.
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TABLE 1: FORMULATION COMPOSITION
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NAME OF INGREDIENTS

QUANTITY (IN MG)

A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12
Salbutamol Sulphate 4 4 4 4 4 4 4 4 4 4 4 4
Ac-di-Sol 4 6 8 10 - - - - - - - -
Polyplasdone - - - - 4 6 8 10 -
Primojel 4 6 8 10
Sod. Saccharin 2 2 2 2 2 2 2 2 2 2 2 2
flavors 2 2 2 2 2 2 2 2 2 2 2 2
Aerosil 2 2 2 2 2 2 2 2 2 2 2 2
Mg. stearate 2 2 2 2 2 2 2 2 2 2 2 2
Mannitol 20 20 20 20 20 20 20 20 20 20 20 20
MCC(PH102) 164 162 160 158 164 162 160 158 164 162 160 158
TABLE 2: EVALUATION OF MIXED BLEND OF DRUG AND EXCIPIENTS (N=3)
FORMULATION
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12
PROPERTIES
Angle of Repose 9.74 10.66 12.47 9.86 9.4 12.01 11.54 12.9 16.93 18.08 15.34 20.18
) +0.426 +0.293 +0.945 +0.315 +1.121 +1.814 +1.150 +0.324 +0.155 +0.486 +1.297 +0.537
Bulk Density 0.51 0.48 0.46 0.50 0.51 0.49 0.48 0.49 0.52 0.42 0.43 0.41
(g/cm3) +0.872 +1.39 +0.193 +0.482 +1.654 +0.859 +1.593 +.722 +0.557 +0.448 +0.253 +0.247
Tapped Density 0.57 0.55 0.55 0.57 0.59 0.58 0.57 0.58 0.60 0.50 0.51 0.49
(g/cm3) +1.490 +0.175 +0.814 +1.50 +0.137 +0.258 +1.663 +0.211 +1.034 +0.252 +1.957 +1.882
10.00 14.29 18.18 10.00 15.79 15.00 14.29 19.05 10.53 16.67 13.04 16.67
Porosity (%)
+0.819 +0.917 +1.219 +0.981 +0.584 +0.912 +1.298 +1.311 +0.858 +0.625 +1.213 +0.947
Percentage 10.78 12.39 16.66 12.23 14.19 15.24 15.60 15.01 13.74 15.58 14.99 15.66
Compressibility  +2.21  +0.429 +1.04 +0.815 +$0.538 +0.643 +0.228 +1.738 +0.462 +0.593 +0.913 +1.341
Flowability Good Good Good Good Good Good Good Good Good Good Good Good

Tablets were prepared by direct compression
technique. Hardness of all tablets was
between 3.0- 3.5 kg/cm? while friability and
weight variation test result were found within
acceptable limits. Also all tablets passed the
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shown in Table 3. Ac-Di-Sol is made by cross-
linking (etherification) reaction of Sodium
CMC. This cross linking greatly reduces water
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solubility of Sodium CMC while permitting
material to swell and absorbs water many
times its weight without losing fiber
integrity21. Due to this it was found that as
concentration of Ac-Di-Sol increased water
absorption ratio was also increased, and
highest than formulation prepared with other
superdisintegrants. Tablet prepared by using
Ac-Di-Sol as superdisintegrant were found to
have more water absorption ratio and hence
both in vitro and in vivo disintegration time
for all formulations was very less it was
between 7 to 25 seconds, as shown in Table
3.

Due to highly porous structure of
crospovidone (Polyplasdone-XL), it draws
large amount of water by water wicking
mechanism into porous network of tablet and
thus crospovidone swells very little, yet

crospovidone improved water uptake and
reduction in disintegration time was
observed®’. It was found that in vitro
disintegration time was ranged between 08-
26 seconds while in vivo disintegration time
was ranged between 19-30 seconds, which
was quite more than tablets containing Ac-Di-
Sol, as shown in Table 3.

It was also observed that water
absorption ratio of tablet was directly
proportional to concentration of Primojel. But
both in vivo and in vitro disintegration time
was increased with increase in concentration
of Primojel. Superdisintegrant action of
Primojel is governed by its extensive swelling,
which increase with increase in concentration
of Primojel. Also formations of viscous plugs
were observed with increasing concentration

. . 21
rapidly absorbs water into its network. Due to ~ ©f Primojel *.
this with increase in concentration of
TABLE 3: EVALUATION OF TABLETS (N=3)
FORMULATION
PROPERTIES Al A2 A3 A4 A6 A7 A8 A9 A10 A1l A12
Weight
Variation Passes Passes Passes Passes Passes Passes Passes Passes Passes Passes Passes Passes
Hardness 3.0 3.0 3.5 3.5 3.5 3.0 3.0 3.5 3.0 3.5 3.5
(Kg/cm?) +0.216 +0.633 +0.613 +0.549 +0.542 +0.156 +1.015 +0.713 +0.416 +0.553 +0.673 +0.643
el 0.82 0.61 0.63 0.61 0.65 0.84 0.72 0.64 0.60 0.70 0.62
v +0.316 +0.325 +0.379 +0.548 +0.965 +0.961 +0.816 +0.246 +0.516 +0.325 +0.349 +0.448
Uniformity of ~ 99.22  100.08 99.86  99.12  100.5 100.42 99.88  99.27  99.65 100.08 99.86  100.5
Content (%)  +1.261 +1.431 +2.194 +0.698 +2.569 +1.359 +1.246 +1.465 +1.261 +1.431 +2.194 +0.698
W
Absoarti:on 91.64  95.64 99.8 1101  91.64 9564 99.8  103.75  60.2 65.69 80.8 92.3
Ratﬁ’o +0.31 +019 +0.135 #0203 +0.31 +0.19 +0.135 0203 +0.32 +0.62 +054 +0.38
T?zztggz‘z:‘;z) 25 14 08 07 20 10 08 12 14 21 25
I vitro +0.256 +0.426 +0.335 +0.559 +0.365 +1.154 +0.256 +0.126 +0.123 +0.356 +0.456 +0.365
I vive 30 26 21 17 25 21 19 17 20 24 29
+1.281 +0.929 +1.121 +0.681 0216 +1.612 +0.347 40961 +0.359 +1.201 +0.874 +1.165
d’i?i“erl‘:;fe 102.1 1012  99.64 1009  100.5 998 1006 1012 1005  102.1 1007  99.2
= +1.4 +1.4 2.7 +1.4 +1.6 +0.8 +0.3 +0.4 +0.6 +2.1 +0.9

(%)
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As there is not any specific dissolution test
available for mouth dissolving tablets,
dissolution rate was studied as per USP
specification for conventional tablets. For all
formulations, the tablets show about 70 — 100
% drug release in 2 - 4 minutes as shown in
Table-3 and Fig.1. While conventional
marketed tablets required around 25 minutes
for same amount of drug to be released Fig.2.

Dissolution rate profile of tablets containing various
superdisintegrants
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FIG.1. DISSOLUTION STUDY OF DESIGNED FORMULATIONS
(A1-A12)
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FIG.2. DISSOLUTION STUDY OF CONVENTIONAL MARKETED
TABLET (ASTHALIN-4)
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CONCLUSION: Hence, on the basis of above
results it was concluded that with increase in
concentration of superdisintegrants
disintegration time decreases in Ac-Di-Sol, and
Polyplasdone-XL while increases in Primojel
due to formation of viscous plug on swelling.
Dissolution time for Ac-Di-Sol is shortest
among these superdisintegrants, followed by
Polyplasdone-XL then Primojel.
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