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ABSTRACT
Sildenafil citrate is a selective inhibitor of phosphodiesterase type 5 enzyme (PDE5) extensively used for the treatment of erectile dysfunction (ED).
Mouth dissolving tablets of Sildenafil citrate were prepared by wet granulation and direct compression method by superdisintegrant addition. Eight
batches (B1‐B8) of mouth dissolving tablets of sildenafil citrate were prepared by using crospovidone, acdisol in different concentrations. All the
formulations were evaluated for weight variation, hardness, friability, drug content, in‐vitro disintegration time, wetting time, in‐vitro dissolution
etc., and batch B8 shows the values within the limits. Formulation B8 with 5% crospovidone, Acdisol showed the less disintegration time (32
seconds) and less wetting time (41.5 seconds). In‐vitro dissolution studies showed 100% drug release at the end of 20 minutes. The time taken for
complete drug release is significantly less when compared to the marketed product(Viagra)(45 min).
Keywords: Sildenafil citrate, Crospovidone, In‐vitro disintegration, in‐Vitro dissolution, Viagra.

INTRODUCTION
An ideal dosage regimen in the drug therapy of any disease is the
one, which immediately attains the desired therapeutic
concentration of drug in plasma (or at the site of action) and
maintains it constant for the entire duration of treatment. This is
possible through administration of conventional dosage form in a
particular dose and at a particular frequency1. Thus drug may be
administered by variety of routes in a variety of dosage forms.
Drugs are more frequently taken by oral administration. Although a
few drugs taken orally are intended to be dissolved within the
mouth, the vast majority of drugs taken orally are swallowed.
Compared to alternate routes, the oral route of drug administration
is the most popular and has been successfully used for conventional
delivery of drug. It is considered most natural, uncomplicated,
convenient, safe means to administer drugs, greater flexibility in
dosage form design, ease of production and low cost2.
Tablets and hard gelatin capsules constitute a major portion of the
drug delivery systems that are currently available. However, many
patient groups such as elderly, children, and patients mentally
retarded, uncooperative, nauseated, or on reduced liquid intake
diets have difficulty in swallowing these dosage forms. Many elderly
persons face difficulties in administering conventional oral dosage
forms because of hand tremors and dysphasia3. Swallowing problem
is common in children because of their underdeveloped muscular
and nervous systems. In some cases like motion sickness, sudden
episodes of allergic attack or coughing, and during unavailability of
water, swallowing conventional tablets is difficult 4. To fulfill these
medical needs, formulators have devoted considerable efforts in
developing a novel type of dosage form for oral administration
known as mouth dissolving tablets (MDT)5.
Mouth dissolving tablet
This is an innovative tablet technology where the dosage form
containing active pharmaceutical ingredients disintegrates rapidly,
usually in a matter of seconds, without the need for water, providing
optimal convenience to the patient. Innovators and inventor
companies have given these tablets various names such as orally
disintegrating tablets (ODT), mouth dissolving (MD), fast melting,
fast dissolving or Orodisperse6.
The FDT is also known as fast melting, fast dispersing, rapid dissolve,
rapid melt, and/or quick disintegrating tablet. All FDTs approved by
the Food and Drug Administration (FDA) are classified as orally
disintegrating tablets. Recently, the European Pharmacopeia
adopted the Term orodispersible tablet for a tablet that disperses or

disintegrates in less than 3 minutes in the mouth before swallowing.
Such a tablet disintegrates into smaller granules or melts in the
mouth from a hard solid to a gel‐like structure, allowing easy
swallowing by patients. The disintegration time for good FDTs
varies from several seconds to about a minute.
Disintegration mechanism of superdisintegrants7,8,9
The tablet breaks to primary particles by one or more of the
mechanisms listed below
1.

Because of heat of wetting (air expansion)

2.

Swelling

3.

Porosity and capillary action (Wicking)

4.

Due to disintegrating particle/particle repulsive forces

5.

Due to deformation

6.

Due to release of gases

AIM AND OBJECTIVE
The main aim and objective of this study is to formulate and evaluate
dissolving tablets of sildenafil citrate.
Reason for selection of mouth dissolving tablets of Sildenafil
Citrate
Clinically, a selective inhibitor of phosphodiesterase type 5 enzyme
(PDE5) is extensively used for the treatment of erectile dysfunction
(ED)10. Conventional sildenafil citrate tablets available in market are
not suitable where quick onset of action is required, the enzymatic
degradation in the gastrointestinal tract and first‐pass metabolism
in the liver can be avoided8.Thus,mouth dissolving tablets can
potentially achieve high bioavailability and rapid onset of desirable
action in a convenient manner. To provide the patients with the
most conventional mode of administration, there was a need to
develop rapidly disintegrating dosage form, particularly one that
disintegrates and dissolves/disperses in saliva and can be
administered without need of water. In the present work, sildenafil
citrate was chosen as a model drug. It has a unacceptable taste and
the present study also tries to formulate mouth dissolving tablet
with masked taste. An attempt was made in the present work to
formulate and evaluate mouth dissolving tablets of sildenafil citrate.
Preformulation study7,11,12
Preformulation studies are the first step in the rational development
of dosage form of a drug substance. The objective of preformulation
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studies are to develop a portfolio of information about the drug
substance, so that this information useful to develop formulation.
Preformulation can be defined as investigation of physical and
chemical properties of drug substance alone and when combined
with excipients. Preformulation investigations are designed to
identify those physicochemical properties and excipients that may
influence the formulation design, method of manufacture, and
pharmacokinetic‐biopharmaceutical properties of the resulting
product.

Drug‐ Excipients ratio

Organoleptic characteristics: The color, odor, and taste of the drug
were characterized and recorded using descriptive terminology; the
results were shown in the Table No 1.

Materials used

Table 1: Results of organoleptic properties
Properties
Description
Taste
Odor
Color

Results
Crystalline powder
Bitter less
Odor less
White

[

Bulk density: An accurately weighed quantity of powder, which was
previously passed through sieve # 40 [USP] and carefully poured
into graduated cylinder. Then after pouring the powder into the
graduated cylinder the powder bed was made uniform without
disturbing. Then the volume was measured directly from the
graduation marks on the cylinder as ml. The volume measure was
called as the bulk volume and the bulk density is calculated by
following formula;
Bulk density = Weight of powder / Bulk volume
Tapped density: After measuring the bulk volume the same
measuring cylinder was set into tap density apparatus. The tap
density apparatus was set to 300 taps drop per minute and operated
for 500 taps. Volume was noted as (Va) and again tapped for 750
times and volume was noted as (Vb). If the difference between Va
and Vb not greater than 2% then Vb is consider as final tapped
volume. The tapped density is calculated by the following formula
Tapped density = Weight of powder / Tapped volume
Carr’s index [Compressibility Index] and Hausner’s Ratio: Carr’s
index and Hausner’s ratio measure the propensity of powder to be
compressed and the flowability of powder. Carr’s index and
Hausner’s ratio can be calculated from the bulk and tapped density.
Carr’s index = Tapped density ‐ Bulk density / Tapped density X 100
Hausner’s ratio = Tapped density / Bulk density

1.

API alone

2.

API: CaCO3

3.

API: Ac‐Di‐Sol®

4.

API: Crospovidone →

→
→

1: 1
1: 1
1: 1

EXPERIMENTS AND RESULTS

Sildenafil citrate, Gifted by MSN organics Pvt Ltd, Hyd. Calcium
carbonate, Quartz international Pvt. Ltd.. Croscarmellose, Ascot
Pharmachem Pvt. Ltd. Crospovidone, Nanhang Industrial Co., Ltd.
Pearlitol SD‐200, Roquette. Aspartame, S. D. Fine Chemicals.
Polomint Flavour, Blooming Buds inc. Banana Flavour, by
Firemenics. Pineapple,cherry, Lemon Flavour,Givandan Pvt Ltd.
Talc,Choudhary & Company, Rajasthan. Magnesium Stearate,Nitika
Chemicals.
Estimation of Sildenafil Citrate by UV spectrophotometric
method
Pharmaceutical grade of sildenafil citrate was procured from MSN
Organics Pvt Ltd, Hyderabad. All the chemicals were of analytical
reagent grade of Merck (Germany) unless otherwise specified.
Doubly distilled water was used to prepare all solutions. Freshly
prepared solutions were always employed.
Sildenafil citrate can be estimated by various methods such as
HPLC, UV spectrophotometry, etc. In the present investigation,
Sildenafil citrate was estimated by UV/VIS spectrophotometry in
0.01M HCl.
Preparation of stock solution
Sildenafil citrate (100mg) was accurately weighed and transferred
into the 100 ml amber colored volumetric flask. It was dissolved
in 0.01M HCl and volume was made up to the mark with 0.1N HCl
to get a 1000 µg/ml solution. From this 10 ml was pipette out and
then diluted up to 100 ml with 0.01M HCl. From that solution
again 10 ml pipetted out and diluted up to 100 ml in amber
colored volumetric flask with 0.01M HCl to get a stock solution of
10µg/ml.
UV absorption maxima of Sildenafil citrate
UV scanning was done for 7 µg/ml drug solution from 200‐400 nm
in 0.01M HCl as a blank using Shimadzu double beam UV/VIS
spectrophotometer. The wavelength maximum was found to be at
291 nm.

Angle of repose: The angle of repose of powder was determined by
the funnel method. The accurately weighed powder was taken in a
funnel. The height of the funnel was adjusted in such a way that the
tip of the funnel just touches the apex of the heap of the powder. The
powder was allowed to flow through the funnel freely onto the
surface. The diameter of the powder cone was measured and angle
of repose was calculated using the following equation
θ = tan‐1 h / r
Where, h and r are the height and radius of the powder cone,
respectively. The results were shown in Table No 2.
Table 2: Physical parameters of Sildenafil citrate powder (pure)
Parameter
Bulk Density (gm/cm2)
Tapped Density (gm/cm2)
Compressibility Index
Hauser’s Ratio
Angle of repose

Sildenafil citrate
0.595
0.764
22.05
1.284
42.30

FTIR compatibility studies: FT‐IR compatibility tests were
performed for drug‐excipient mixtures that were mixed in the
following ratio and subjected to FT‐IR spectroscopy.

Fig. 1: UVspectrum and wavelength maxima of Sildenafil citrate
in 0.1N HCl
Preparation of standard curve
From the stock solution 5,10,15,20,25 and 30 ml were transferred to
10 ml amber colored volumetric flasks and diluted with the 0.1N
HCl, up to the mark to obtain Sildenafil citrate concentration of
5,10,15,20,25 and 30µg/ml respectively. Absorbance of each
solution was measured at 291 nm. The results are as shown in Table
No 3 and Fig. No 2.
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Table 3: Standard curve of Sildenafil citrate in 0.1N HCl
Concentration
10
15
20
25
30

study, sildenafil citrate is having unacceptable bitter taste can be
rectified by using different effervescing agents like Stearic acid,
calcium carbonate and isopropyl alcohol in different ratios. In the
first two trials specified quantity of Isopropyl alcohol is mixed with
300mg and 600mg of Stearic acid. To this mix add sildenafil citrate
140.48 mg which is equivalent to 100mg of sildenafil ,air dry the
mixture to evaporate IPA. which shows the results that doesn’t mask
the taste of sildenafil citrate.

Absorbance
0.274
0.411
0.548
0.685
0.822

Standard Calibration Curve of Sildenafil citrate
Formulaton and evaluation of mouth dissolving tablets of
Sildenafil Citrate
Selection of tabletting methodology
Mouth dissolving tablets of sildenafil citrate were prepared by taste
masking followed by super disintegrants addition using wet
granulation method.
Taste masking of Sildenafil citrate: Taste masking is an essential
requirement for mouth dissolving tablets for commercial success.
Taste masking of the active ingredients can be achieved by various
techniques like solvent evaporation on solvent extraction. In present

In the next two trails sildenafil citrate is added to calcium
carbonate in 1:1 and 1:1.5 ratios by using PVPK 30 as an binding
agent and purified water as an solvent. In 1:1.5 concentrations of
sildenafil citrate and calcium carbonate masks the bitter taste
totally.
Super disintegrants addition method: Specified quantity of
sildenafil citrate, pearlitol SD‐200, acdisol, aspartame, crospovidone,
aerosil, flavor, talc, color and magnesium stearate were weighed
accurately and passed through 60 # screen. All the materials were
transferred to mortar and triturated till it mixed uniformly. The
resulting powder mixture was compressed into tablets using single
punch tablet machine. Formulation of tablets is represented in Table
No 5.

Fig. 2: Standard curve
Table 4: The following formulation trials are for masking the bitter taste of drug.
Ingredient
Sildenafil citrate
Stearic acid
Isopropyl alcohol
Calcium Carbonate
PVPK 30
Purified water

Trial 1
100mg
300mg
15.0ml
‐
‐
‐

Trail 2
100mg
600mg
15.0ml
‐
‐
‐

Taste masking
Trail 3
100mg
‐
‐
100mg
10mg
Q.S

Trail 4
100mg
‐
‐
210.72mg
16.85mg
Q.S

Table 5: Formulation of mouth dissolving tablets by super disintegrant addition.
Ingredient
Sildenafil citrate
Calcium carbonate
PVPK 30
Purified Water
Crospovidone
Acdisol
Pearlitol SD‐200
Aspartame
Aerosil
Flavour
Talc
Color
Magnesium stearate
TOTAL WEIGHT

Method
Super disintegrant addition*
140.48
210.72
16.85
QS
30.00
30.00
99.95
30.00
18.00
6.00
6.00
6.00
6.00
600.00

All the quantities are in mg.

*
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Batches of mouth dissolving tablets of Sildenafil Citrate using
various super disintegrants

Weigh the sildenafil citrate, mannitol, avicel 102, super
disintegrants, aspartame, talc and magnesium stearate accurately
and passed through 60 # screen. All the materials were transferred
to mortar and triturated till it was mixed uniformly. The resulting
powder mixture was compressed into tablets using single punch tablet
machine. Formulations of tablets were represented in Table No 6.

Various superdisintegrants were used for formulation of mouth
dissolving
tablets.
In
these
formulation
crospovidone,
croscarmellose sodium and L‐HPC were used as a superdisintegrant.

Table 6: Batches of formulations
Ingredient
Sildenafil citrate
Calcium carbonate
PVPK 30
Purified Water
Crospovidone
Ac‐di‐sol
Aspartame
Aerosil
Flavour
Talc
Color
Magnesium stearate
Pearlitol SD‐200 (Up‐to)

B1
140.48
210.72
16.85
QS
12
‐
30.00
18.00
6.00
6.00
6.00
6.00
600

*

B2
140.48
210.72
16.85
QS
18
‐
30.00
18.00
6.00
6.00
6.00
6.00
600

B3
140.48
210.72
16.85
QS
24
‐
30.00
18.00
6.00
6.00
6.00
6.00
600

B4
140.48
210.72
16.85
QS
30
‐
30.00
18.00
6.00
6.00
6.00
6.00
600

B5
140.48
210.72
16.85
QS
30
12
30.00
18.00
6.00
6.00
6.00
6.00
600

B6
140.48
210.72
16.85
QS
30
18
30.00
18.00
6.00
6.00
6.00
6.00
600

B7
140.48
210.72
16.85
QS
30
24
30.00
18.00
6.00
6.00
6.00
6.00
600

B8
140.48
210.72
16.85
QS
30
30
30.00
18.00
6.00
6.00
6.00
6.00
600

*All the quantities are in mg.

Evaluation of powder blend

θ = tan‐1 ( h / r )

Bulk Density (Db): It is the ratio of total mass of powder to the
bulk volume of powder. It was measured by pouring the weighed
powder (passed through standard sieve # 20) into a measuring
cylinder and initial weight was noted. This initial volume was
called the bulk volume. From this the bulk density was calculated
according to the formula mentioned below. It is expressed in
gm/ml and is given by
Db = M/ Vb
Where, M is the mass of powder; Vb
powder.

is the bulk volume of the

Tapped density (Dt): It is the ratio of total mass of the powder to
the tapped volume of the powder. Volume was measured by tapping
the powder for 750 times and the tapped volume was noted if the
difference between these two volumes is less than 2%. If it is more
than 2%, tapping is continued for 1250 times and tapped volume
was noted. Tapping was continued until the difference between
successive volumes is less than 2 % (in a bulk density apparatus). It
is expressed in gm/ml and is given by

Where, θ is the angle of repose; h is the height in cms; r is the radius
in cms.
The powder mixture was allowed to flow through the funnel fixed to
a stand at definite height (h). The angle of repose was then
calculated by measuring the height and radius of the heap of powder
formed. Care was taken to see that the powder particles slip and roll
over each other through the sides of the funnel. Relationship
between angle of repose and powder flow property.
Carr’s index (or) % compressibility: It indicates powder flow
properties. It is expressed in percentage and is given by
Dt – D b
I = ‐‐‐‐‐‐‐‐‐‐‐‐‐ × 100
Dt
Where, Dt is the tapped density of the powder and Db is the bulk
density of the powder.
Hausner’s ratio: Hausner’s ratio is an indirect index of ease of
powder flow. It was calculated by the following formula.

Dt = M / Vt

Dt

Where, M is the mass of powder; Vt is the tapped volume of the
powder.
Angle of repose (θ): The friction forces in a loose powder can be
measured by the angle of repose (θ). It is an indicative of the flow
properties of the powder. It is defined as maximum angle possible
between the surface of the pile of powder and the horizontal
plane.

Hausner’s ratio = ‐‐‐‐‐‐‐
Db
Where, Dt is the tapped density; Db is the bulk density.
Lower Hausner’s ratio (<1.25) indicates better flow properties than
higher ones (>1.25).

Table 7: Evaluation of the powder blend
Batch code
B1
B2
B3
B4
B5
B6
B7
B8

Bulk density
0.59
0.58
0.56
0.57
0.58
0.59
0.58
0.59

Tapped density
0.68
0.65
0.72
0.70
0.74
0.69
0.72
0.76

Angle of repose
32
30
33
32
33
31
32
30

% compressibility
15.84
10.76
22.22
18.57
21.62
14.49
19.40
22.05

Hausner ratio
1.152
1.120
1.285
1.228
1.275
1.169
1.241
1.288

115

Evaluation of mouth dissolving tablets
Weight variation: 20 tablets were selected randomly from the lot
and weighed individually to check for weight variation. Weight
variation specification as per I.P. was shown Table No 7.
Table 7: Weight variation specification as per IP
Average Weight of Tablet
80 mg or less
More than 80 mg but less than 250 mg
250 mg or more

each tube. The time in seconds taken for complete disintegration of
the tablet with no palatable mass remaining in the apparatus was
measured in seconds. The in vitro disintegration time was evaluated
and result is summarized in the Table No 8 and Fig. The
disintegration of the tablet is demonstrated using photographs in
Fig.
Wetting time: Wetting time is closely related to the inner structure
of the tablets and to the hydrophilicity of the excipient. According to
the following equation proposed by Washburn E.W (1921), the
water penetration rate into the powder bed is proportional to the
pore radius and is affected by the hydrophilicity of the powders.

% Deviation
±10
±7.5
±5

Hardness: Hardness or tablet crushing strength (f c) (the force
required to break a tablet in a diametric compression) was
measured using Monsanto tablet hardness tester. It is expressed in
kg/cm2.
Thickness: Thickness of tablet was measured by using vernier
calipers. Three tablets were selected at random from each batch. It is
expressed in mm.
Friability (F): Friability of the tablet determined using Roche
friabiltor. This device subjects the tablet to the combined effect of
abrasion and shock in a plastic chamber revolving at 25rpm and
dropping a tablet at l height of 6 inches in each revolution.
Preweighed sample of tablets was placed in the friabilator and were
subjected to the 100 revolutions. Tablets were de‐dusted using a soft
muslin cloth and reweighed. The friability (F) is given by the
formula.
Winitial ‐ Wfinal
F = ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ × 100
Winitial
The results of physical parameters of mouth dissolving tablet was
shown in Table No 8.
Invitro disintegration time: The in‐vitro disintegration time was
determined using disintegration test apparatus. A tablet was placed
in each of the six tubes of the apparatus and one disc was added to

dl/dt = rγcosθ/(4ηl)
Where I is the length of penetration, r is the capillary radius, γ is the
surface tension, η is the liquid viscosity, t is the time, and θ is the
contact angle. It is obvious that pores size becomes smaller and
wetting time increases with an increase in compression force or a
decrease in porosity. A linear relationship exists between wetting
time and disintegration time. Thus wetting is the important step for
disintegration process to take place. A piece of tissue paper folded
double was placed in a petri dish (internal diameter is 6.5 cm)
containing 6ml of water. The tablet was placed on the paper, and the
time for complete wetting of the tablet was measured in seconds.
The method was slightly modified by maintaining water at 37 οC.
Wetting‐time corresponds to the time taken for the tablet to
disintegrate when kept motionless on the tongue. The Wetting time
was evaluated and results are summarized in the Table No 8 and
Fig..
g)Assay: Twenty tablets from each batch were weighed accurately
and powdered powder equivalent to 100 mg Sildenafil citrate was
shaken with 100ml of 0.1N Hydrochloric acid in 100 ml amber
colored volumetric flask and from this 10 ml was pipette out and
then dilute up to 100 ml. From standard solution again 10 ml pipette
out and diluted up to 100 ml in 100 ml amber colored volumetric
flask. Resulting solution was filtered and assayed at 291 nm and
content of sildenafil citrate was calculated. The drug content was
evaluated and results are summarized in the Table No 8.

Table 8: Physical parameters of mouth dissolving tablet
Batch
code

Weight
variation

Thickness
(mm)

B1
B2
B3
B4
B5
B6
B7
B8

pass
pass
pass
pass
pass
pass
pass
pass

5.12
5.00
4.85
4.62
4.85
4.46
4.23
4.10

Hardness
2

(kg/cm )
4.1
3.5
3.2
3.2
3.0
3.5
3.0
3.0

Sildenafil Citrate tablets after 5 seconds

Friability
(%)

Invitro disin. Time
(sec)

Wetting time
(sec)

0.67
0.64
0.63
0.63
0.60
0.62
0.60
0.60

90±1
80±1
65±1
60±2
45±1
40±2
36±2
32±2

100.8 ±1.04
89.0 ±0.95
75.4 ±1.15
67.0 ±0.85
65.0 ±1.35
55.4 ±1.48
48.8 ±0.35
41.7 ±1.45

Sildenafil Citrate tablets after 15 seconds
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Sildenafil Citrate tablets after 25 seconds

Sildenafil Citrate tablets after 45 seconds

Fig. 3: Photos of InVitro disintegration time of mouth dissolving tablet of Formulation B8

FTIR compatibility study: The FT‐IR spectra was obtained for the
various mixtures of drug and polymers. In the following
representation the spectra is shown as a comparative graph.

The wavelength band of 1240cm‐1 is seen repeatedly in all the FT‐IR
graphs. This band belongs to C‐S group which bridges two different
ring systems i.e., pyrazolo[pyrimidine] system and a piperazine
system. This is suggestive that the ring systems are remaining intact
in all the formulations.
Another wavelength band that is characteristic of the presence of
sildenafil citrate is 1695cm‐1. This band belongs to C=O group
present on the pyrazole ring. This band is also seen repetitively
allover the spectra. Suggesting that the functional groups are intact
in the sildenafil citrtate and are not affected by formulation
parameters.
Invitro drug release: Release of the drug in vitro, was determined
by estimating the dissolution profile.

Fig. 4: Comparitive FTIR spectroscopic graphs of sildenafil
citrate with various ratios of polymers.
Preparation of sample for FTIR analysis:
The physical mixture was transferred to a glass sintered dropping‐
funnel and was subsequently washed with EtO, EtOAc , and MeCN.
The combined washings of EtOAc and MeCN were evaporated to
dryness in vacuo, yielding a yellow solid. The solid was dissolved in
hot EtOAc (20 mL) that precipitated upon cooling yielding 623 mg of
a faint yellow solid. A sample of the solid was used for IR analysis in
a Bruker IFS55 FT‐IR spectrometer with a DTGS detector and OPUS
software version 4.0. Sildenaﬁl citrate was used as a reference.
Sildenafil citrate has sharp absorption bands in the region of 500cm‐
to 1800cm‐1.The absorption bands in the region of 2200‐3500cm ‐1
dosent belong to any kind of molecular vibration mode in the pure
drug, sildenafil citrate. This region is mostly optical absorption due
to electronic effects.

1

Dissolution test: Standard USP or IP dissolution apparatus have
been used to study in vitro release profile using rotating paddle. In
vitro release rate study of mouth dissolving tablet of Sildenafil
citrate was carried out using the apparatus 2 (Paddle apparatus)
method. The dissolution apparatus was covered with the black color
polyethine to protect the solution from light. The dissolution test
was carried out using 900 ml of 0.1 N HCl, at 37 + 0.50C and 50 rpm.
A sample (5 ml) of the solution was withdrawn from the dissolution
apparatus at 2, 4, 6, 8 and 10 min and withdrawn volume was
replaced with fresh dissolution media. The withdrawn samples
diluted with dissolution medium and then filter it with whattman
filter paper and assayed at 291 nm. The % release of sildenafil
citrate was calculated. The percentage release of Sildenafil
citrate with respect to time for each batch, were graphically
shown in Fig.
Comparison of best formulated tablet with marketed tablet
The best formulated tablet was then compared with marketed tablet
Viagra 25mg. Formulation B8 was compared with marketed tablet
for in vitro dissolution study. The results were revealed in Table No
9.
[

Table 9: Percentage cumulative drug release profile of
marketed tablet (Viagra)
Time (min)
5
10
15
20
30
45

Absorbance
0.404
0.501
0.542
0.572
0.590
0.600

Cumulative % drug release
40
58
73
82
93
100
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Fig. 5: Column graph of the thickness of various batches

Fig. 6: Column graph of the hardness of various batches

Fig. 7: Column graph of the Friability of various batches

Fig. 8: Column graph of the Disintegration time (Sec) of various
batches

Fig. 9: Column graph of the wetting time (Sec) of various batches

Fig. 10: Cumulative drug release profile of batch B1 to B8

Fig. 11: Comparison of invitro dissolution of B9 with marketed tablet
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Stability studies of mouth dissolving tablets
It is the responsibility of the manufacturers to see that the medicine
reaches the consumer in an active form. So the stability of
pharmaceuticals is an important criteria. Stability of medicinal
products may be defined as the capability of a particular formulation
in a specific container to remain within its physical, chemical,
microbial, therapeutic and toxicological specification, i.e. stability of
drug is its ability to resists deterioration. 90% of labeled potency is
generally recognized as the minimum acceptable potency level.
Deterioration of drug may take several forms arising from changes
in physical, chemical and microbiological properties. The changes
may affect the therapeutic value of preparation or increase its
toxicity.
Accelerated stability testing: Since the period of stability testing
can be as long as two years, it is time consuming and expensive.
Therefore it is essential to devise a method that will help rapid
prediction of long‐term stability of drug. The accelerated stability
testing is defined as the validated method by which the product
stability may be predicted by storage of the product under
conditions that accelerate the change in defined and predictable
manner.
The stability studies of formulated tablets were carried out at 40 oC
and at room temperature for one month. The effects of temperature
and time on the physical characteristics of the tablet were evaluated
for assessing the stability of the prepared formulations. The stability
studies were carried out when the room temperature was 20 to 25
oC. The different parameters that were studied are in vitro

disintegration time, wetting time, drug content and in vitro
dissolution rate. The results are summarized in Table No 10 to 12.
Table 10: Stability parameters of formulation B8 stored at
room temperature
Parameters

Controlled

Drug Content (%)
In‐Vitro Disintegration.
Time (Sec)
Wetting Time (Sec)

100.34
25.3

After 15
days
99.78
25.9

After one
month
99.34
26.6

29.1

29.8

30.5

Table 11: Stability study of invitro dissolution for formulation
B8 stored at room temperature
Time (min)
0
5
10
15
20
30
45

Fig. 12: Dissolution study (Room temp)

Cumulative % drug release
Controlled
After 15 days
0
78
83
95
100
106
110

0
77.6
82.84
94.55
99.83
105.74
109.53

After one
months
0
77.38
81.81
94.06
99.10
104.86
108.64

Fig. 13: Dissolution study (40oC)

Table 12: Stability study of invitro dissolution for formulation B8 stored at temperature 40oC
Time (min)
0
5
10
15
20
30
45

Cumulative % drug release
Controlled
0
78
83
95
100
106
110

DISCUSSION
Preformulation study: In the preformulation study sildenafil was
characterized for bulk, tapped density and angle of repose. Results of
the compressibility index, Hauser’s ratio and angle of repose show
that the all material has sufficient compressibility and flow
properties.
Analytical method: Analytical method suitable to determine the
contents of sildenafil was done by UV spectroscopically. Sildenafil
shows the absorption maxima at 291 nm in 0.1N HCl (pH 1.2) and
absorption was linear through 1µg/ml to 10µg/ml. This method was
found to be accurate, precise and specific for sildenafil.

After 15 days
0
77.2
82.20
94.32
99.38
105.52
109.26

After one months
0
76.4
81.11
92.80
98.10
104.36
107.50

Selection of tableting methodology: Taste masking of active
ingredient, and superdisintegrants addition method were tried for
formulation of mouth dissolving tablets by wet granulation & direct
compression technique. Super disintegration addition method
exhibits the lowest disintegration time. .
Discussion of the characterization of the mouth dissolving
tablets of Sildenafil Citrate with various super disintegrants:
Crospovidone, Acdisol were tried for formulation of mouth dissolve
tablets. The concentration of superdisintegrant was taken 5%. The
powder blend was evaluated for angle of repose, Hausner’s ratio and
% compressibility. The prepared tablet was evaluated for physical
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parameter, Wetting time, In vitro disintegration time, Assay and In
vitro drug release.
Evaluation of powder blend
Angle of repose (θ): The angle of repose for the entire formulations
blend was found to be in the range 30o to 33o. Formulations with
crospovidone and Acdisol as a disintegrants showed angle of repose
values ≤ 30o only fair flow property of the powder blend.
Compressibility index: Compressibility index was found to be in
the range 15.84 % to 22.22 %. All formulations showed Fair
Passable properties except formulation containing crospovidone
3%.
Hausner’s ratio: Hausner’s ratio was found to be in the range 1.15
to 1.28 and that indicated that all formulation has good flow
properties.
Physical parameters
Weight variation: All the formulated (B1 to B8) tablets were passed
weight variation test as the % weight variation was within the IP
limits of ±7.5% of the weight. The weights of all the tablets were
found to be uniform with low standard deviation values. The
prepared formulation complies with the weight variation test.
Thickness: The maximum thickness of the formulation was found to
be 5.12mm. The minimum thickness of the formulation was found to
be 4.10mm. The average thickness of the all formulation was found
to be 4.61mm.
Hardness: The hardness of the tablet was found to be 3.0 to 3.5
Kg/cm2.
Friability test: The maximum friability of the formulation was
found to be 0.67%. The minimum friability of the formulation was
found to be 0.60%. The % friability was less than 1% in all the
formulations ensuring that the tablets were mechanically stable.
Drug content: The maximum drug content for the all formulation
was found to be 101.05% and minimum % drug content from the all
formulation was found to be 98.14%. The results were within the
limit specified by the IP.
In vitro disintegration test: In vitro Disintegration time was found
to be in the range 90 to 32 sec. From all formulations, B8 has
minimum
disintegration
time.
Formulations
containing
crospovidone 0.5%. has taken more time for disintegration.
Wetting time: Wetting Time was found to be in the range 40 to 100
sec. From all formulations, B8 (5% crospovidone & 5% Acdisol) has
minimum wetting time.
In vitro drug release: All the 8 formulations were subjected to in
vitro dissolution studies by using 0.1N HCl. Dissolution data shows
that formulation B8 shows improved dissolution as compared to
other formulations and total drug release was found at 20 min
having 5% crospovidone & 5% Acdisol.
Comparison of formulated tablet with marketed tablet
In vitro dissolution study was carried out for conventional marketed
tablet (Viagra) and compared with best formulation B8 (5%
crospovidone & 5% Acdisol). B8 had taken 20 minutes for complete
drug release whereas Viagra taken 45 minutes for complete drug
release.
Stability study: Stability study was carried out for the optimized
formulation according to ICH guide lines at 2–8° C (controlled
sample), room temperature and 40° C for 1 month. The results
showed that there was no significant change in physical and
chemical parameter of the tablet, hence the formulation was found
to be stable.
CONCLUSION
In the present work, mouth dissolving tablets were prepared
superdisintegrant addition technique and evaluated for
disintegration time, hardness and friability. The mouth dissolving

tablets of sildenafil citrate were prepared by superdisintegrant’s
addition method using Crospovidone, Croscarmellose sodium
different concentration up‐to 5%. A total eight formulations were
prepared and evaluated for weight variation, thickness, friability,
hardness, disintegration time, wetting time, assay and In‐vitro
dissolution study.
The results of all formulations for Weight variation, Friability,
Hardness and Assay were found to be within the IP limit and no
significant variation. The Disintegration time for all formulations
was found to be 32 to 90 seconds and wetting time was between 41
to 108 seconds. Based on the In‐vitro dissolution studies, it was
found that the drug release for all the formulations were within 45
minutes. Formulation B8 containing Crospovidone, Croscarmellose
sodium of each concentration 5% in concentration showed
minimum disintegration time, wetting time as compare to other
formulations. Dissolution studies conclude that the total drug was
released within 20 minutes. The results show that disintegration
time increased with the type of superdisintegrant.
Crospovidone< Croscarmellose sodium
Best formulation B8 was compared with conventional marketed
formulation of Viagra for in‐vitro drug release. The total drug
release from marketed formulation was found to be 45 minutes
while formulation B8 within 20 minutes.
The stability studies were performed for formulation B8 as per I.C.H
guidelines, for its in‐vitro disintegration time, wetting time and in‐
vitro drug release pattern. The formulation showed no significant
variations for the above mentioned parameters and it was stable for
the specified time period. It was concluded that the mouth dissolving
tablet of sildenafil can be formulated by superdisintegrant addition
technique using crospovidone, croscarmellose sodium in different
concentrations.
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