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The ultimate objective about this experiment was to create a fast-dissolving tablet
Isosorbide dinitrate that released its medication quickly. The physical properties of tablets,
such as hardness, angle of repose, weight variation, and friability were assessed. In-vitro release
was investigated, and a 22-factorial design was created. The results show that the in-vitro
release shows that the F2 formulation has the highest release at 20 min. Tablet disintegration
time ranges from 31 to 48 s. The hardness ranges from 6-7 kg/cm3. The friability test shows the
range from 0.49-0.68%. The weight variation test shows that all the formulation passes the tests.
ANOVA statistical analysis revealed that the generated formulations are statistically significant.
It is concluded that FDT formulations have optimum and reproducible disintegration time and
increased dissolve characteristics, resulting in higher patient compliance.

Keywords: Angina Pectoris; Antianginals; Fast Dissolving Tablet; Isosorbide
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Angina pectoris, a cardiovascular ailment,
is identified by chest pain or discomfort brought on
by an alteration in the amount of blood flowing to
the heart. One of the drugs used for the treatment
of this condition is Isosorbide dinitrate (ISDN),
which belongs to the class of nitrate drugs. In order
to increase blood flow to the heart and lessen the
strain on the heart, ISDN works through dilation
of blood vessels .

Fast dissolving tablets (FDTs) have
emerged as an attractive dosage form for the
treatment of angina pectoris because they offer
several advantages, such as rapid onset of
action, improved patient compliance, and ease of
administration 2.

The design and development of FDTs
of ISDN involves various aspects such as the
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selection of suitable excipients, optimization of the
formulation, and evaluation of the product for its
physicochemical properties, in vitro drug release,
and stability.

Several techniques such as direct
compression, freeze-drying, and spray drying
have been used for the preparation of FDTs of
ISDN. The choice of technique depends on the
physicochemical properties of ingredients utilised.

The development of FDTs of ISDN may
involve the use of superdisintegrants which aid
the tablet’s quick breakdown in the mouth. Other
excipients such as mannitol, sorbitol, and lactose
may be used as bulking agents or sweeteners >*.

Overall, the aim of the study was to
develop a fast dissolving tablet contains Isosorbide
dinitrate for the treatment of angina pectoris and

This is an
Published by Oriental Scientific Publishing Company © 2023

Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).

(©MON




1374

designing and development of ISDN FDTs is an
important field of research with the potential to
improve angina pectoris treatment by providing a
more convenient and effective dose form.

MATERIALS AND METHODS

[sosorbide dinitrate (Abbott, India),
Microcrystalline cellulose (Yarrow chem, India),
Sodium starch glycolate (Yarrow chem, India),
Crocarmellose sodium (Yarrow chem, India), Talc
(Yarrow chem, India).

Formula for a single tablet per batch
required to create 250 mg of Isosorbide dinitrate
tablets prepared using direct compression
procedures shown (Table 1).

Precompression parameters
Angle of repose

The powder flow qualities were tested to
identify whether the material flow was good or bad
by performing this process in which powder was
able to glide by means of a funnel to form a heap. A
graph paper was placed beneath the funnel tip, and
the radius and heights of the heap were measured.
The angle of repose was computed by applying the
formula 3:

tan6 = height/radius
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Carr’s index
Flowability of powder was evaluated
using a simple test that compared the poured
density(bulk density) and the tapped density of
powder °.
Carr' s index= [ tapped density - poured density /
tapped density ] x 100

Hausner’s ratio
A proximate indicator of how easily
powder flows is Hausner’s ratio. The following
formula is used to compute it *:
Hausner's ratio= tapped density / Bulk density

Bulk density and Tapped density
The bulk density is the ratio of the weight
of the entire mass of the powder to the entire
volume. It is supplied in g/ml and is represented
as .
Bulk density = (weight of sample)/(bulk
volume )
The blend’s weight was estimated using formula 3:
Tapped density = (weight of sample)/(bulk
volume )

Post compression parameters
Weight variation
Twenty pills were chosen at random

Table 1. Formulation of tablet by direct compression

Ingredients F1 F2 F3 F4 F5 F6
Isosorbide dinitrate 10 10 10 10 10 10
Microcrystalline cellulose(MCC) 100 90 80 100 90 80
Sodium starch glycolate(SSG) 1% 2% 4% - - -
Croscarmellose Sodium(CCS) - - - 1% 2% 4%
Mannitol 100 110 120 100 110 120
Talc 20 20 20 20 20 20
Magnesium stearate 20 20 20 20 20 20
Table 2. Pre compression parameters

Formulation Bulk- Tapped- Carr’s- Hausner’s-  Angle of

code density density index ratio repose

F1 059 0.68 13.23 1.15 30.13

F2 0.57 0.64 10.93 1.12 30.04

F3 0.58 0.66 12.12 1.13 27.16

F4 0.55 0.64 14.06 1.16 30.35

F5 0.54 0.65 13.96 1.17 28.35

F6 0.58 0.69 12.63 1.19 27.23
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from each formulation, and The average mass was
determined. Following that, the weights of several
pills were compared to the mean weight >.
Friability

Tablet friability was assessed using
a friability test device. (Biolinkz, India). The
weighted pills were placed in a friabilator (Weight
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initial). For 4 minutes, the friabilator was set to
25rpm. The tablets were dedusted and weighed
once more. (Weight final). The percentage friability
was calculated as follows *:

(weight initial-weight final X100 )/(weight final)

Table 3. Post-compression parameters

Formulation Hardness Friability Weight Disintegration
code (kg/cm?) (%) variation time(sec)
F1 7.0 0.56 Pass 45
F2 6.5 0.49 Pass 31
F3 6.0 0.60 Pass 40
F4 6.5 0.57 Pass 39
F5 6.0 0.54 Pass 42
F6 6.0 0.68 Pass 48
Table 4. In-vitro releases
Time (min) F1 F2 F3 F4 F5 Fé6
0 0 0 0 0 0 0
2 55.30 79.21 60.66 57.12 61.07 75.12
5 63.04 86.44 70.90 65.74 71.40 80.21
10 71.02 91.05 76.66 74.41 73.60 86.45
15 78.11 94.80 84.02 81.30 80.90 91.85
20 84.40 98.85 91.74 88.50 89.74 96.44
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Fig. 1. In vitro release of FDT Isosorbide dinitrate
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Hardness and Disintegration

Pfizer’s hardness tester has been utilized
to gauge tablet’s-hardness, Whereas Disintegration
test apparatus was used to assess the disintegration
time of tablets °.
In vitro dissolution study

The in vitro dissolution investigation
was completed utilising a USP-type II device
that revolves at 50 rpm. As the solution medium,
pH buffered by phosphate (6.8) was used. The
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dissolving medium’s temperature was kept
constant at 37.5°C. Shimadzu Double beam
spectrophotometer at 277nm went to use to
measure a quantity of the dissolution medium that
was taken out at predetermined intervals, filtered,
and measured °.
Statistical Optimization

Optimization methods are used in the
development process. They are typically used
on tablets. The optimisation technique’s main

Table 5. Regression Coefficients for Y2

Term Effect Coef SE Coef T-Value  P-Value VIF
Constant 38.250 0.750 51.00 0.012
sodium starch glycolate (X1) -6.500 -3.250 0.750 -4.33 0.144 1.00
Mannitol (X2) -1.500 -0.750 0.750 -1.00 0.500 1.00
X1*¥X2 1.500 0.7500 0.750 -6.00 0.750 1.00
Table 6. Analysis of disintegration in statistical optimization
Source DF Adj SS Adj MS F-Value P-Value
Model 2 44.500 22.250 9.89 0.219
Linear 2 44.500 22.250 9.89 0.219
sodium starch glycolate (X1) 1 42.250 42.250 18.78 0.144
Mannitol (X2) 1 2.250 2.250 1.00 0.500
X1*¥X2 1 2.250 2.250 -1.50 0.412
Error 1 2.250 2.250
Total 3 46.750
Table 7. Regression Coefficients for Y1
Term Effect Coef SE Coef  T-Value P-Value VIF
Constant 71.07 4.18 16.99 0.037
sodium starch glycolate (X1)  -5.04 -2.52 4.18 -0.60 0.655 1.00
Mannitol (X2) -37.54 -18.77 4.18 -4.49 0.140 1.00
X1*¥X2 -8.365 -4.182 4.18 -3.14 0.266 1.00
Table 8. Analysis of in-vitro in statistical optimization
Source DF Adj SS Adj MS F-Value P-Value
Model 2 1434.23 717.11 10.25 0.216
Linear 2 1434.23 717.11 10.25 0.216
sodium starch glycolate (X1) 1 25.35 25.35 0.36 0.655
Mannitol (X2) 1 1408.88 1408.88 20.13 0.140
X1*¥X2 1 69.97 69.97 20.13 0.143
Error 1 69.97 69.97
Total 3 1504.20
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goal is to determine the variable and quantify
response with regard to variables in order to find
the optimum. The normal protocols were used for
optimization, and 22 with ”” = 2 were used. The
central point (0,0) was investigated in quintuplicate
with the amount of Sodium starch glycolate (X1)
and Mannitol (X2) as independent variables. The
dependent variables were two responses: in vitro
drug release (Y1) and disintegration time (Y2) °.
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RESULTS

The results for pre compression parameters
of Isosorbide dinitrate fast dissolving tablets of the
formulation from F1 to F6, shows that the bulk
density gives the ranges from 0.54-0.59 g/cm’.
The Tapped density provides the range from 0.64-
0.69 g/cm®. The Carr’s index provides the results
of the ranges from 10.93-14.06%. The Hausner’s
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Fig. 2. Contour plot of mannitol(X2) v/s sodium starch glycolate, in-vitro
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Fig. 3. Contour plot of mannitol(X2) v/s sodium starch glycolate, disintegration
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ratio provides the ranges from 1.12-1.19 and the
results of angle of repose obtained from the ranges
0f27.23-30.35. All the results exhibited on (Table
2).

The results for post compression
parameters of Isosorbide dinitrate fast dissolving
tablets of the formulation from F1 to F6, shows that
the hardness ranges from 6-7 kg/cm?®. The friability
test shows the range from 0.49-0.68%. The results
of the weight variation test shows that all the
formulation passes the tests. Disintegration profile
of fast dissolving tablets of Isosorbide dinitrate
shows the results from the ranges of 31-48 s, All
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the results exhibited on (Table 3). In vitro release
of FDT of Isosorbide dinitrate shows the release
ranges at 20 min was 84.40-98.85%, where all the
results exhibited on (Table 4) and (fig. 1).

Statistical Optimization which provides
information after evaluation is that, 4 formulations
corresponding to 22 factorial design of fast
dissolving tablets. Values observed the 2 responses
Y1 (in-vitro release), Y2 (Disintegration time). The
selected independent variables X1 (Con:of sodium
starch glycolate), X2 (Con:of Mannitol) were found
to have 2 responses measured. All batches showed
disintegration time (35-43), in vitro release (61.45-
90.05).

Surface Plot of Mannitiol (X2) vs sodium strach gl, disintergation (
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Fig. 4. Surface plot of mannitol(X2) v/s sodium starch glycolate, disintegration
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Fig. 5. Surface plot of mannitol(X2) v/s sodium starch glycolate, in-vitro
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Response(Y1)

Invitrorelease (Y1)=71.07-2.518 sodium
starch glycolate (X1) - 18.77 Mannitol (X2)-4.182
sodium starch glycolate (X1)*Mannitol (X2)
Response(Y2)

Disintegration (Y2)=38.25-3.250 sodium
starch glycolate (X1)-0.7500 Mannitol (X2)+0.7500
sodium starch glycolate (X1)*Mannitol (X2)

The results of factorial design
recommended only F2 formulation optimised
combo of polymers that reached maximum
desirability depending on dissolution studies of
formulations and constraints applied. All the dates
shown in (Table 3 to 6), surface plot shows if (fig.2
and 3) of both in vitro release and disintegration.
Contour plot represents (fig. 4 and 5) where fig. 3:
Contour plot of mannitol(X2) v/s sodium starch
glycolate of disintegration release which shows that
the dark shade in graph indicate the concentration
of mannitol which is greater than 1 and fig. 2:
Contour plot of mannitol(X2) v/s sodium starch
glycolate of in-vitro release which shows that the
dark shade in graph indicate the concentration of
mannitol which is greater than 1, so through colour
grade we can find the concentration of mannitol
level.

DISCUSSION

It is clear from a careful comparison with
significant research and in-depth analysis that the
formulations for quick-dissolving tablets were
painstakingly created and rigorously tested with
the main goal of achieving an expeditious release
of isosorbide dinitrate. Examining carefully was
done on significant tablet physical characteristics
such bulk characterisation, angle of repose,
weight fluctuation, hardness, and friability.
Notably, weight homogeneity was obtained in
all formulations, and the hardness and friability
properties were substantially within the stated
acceptable ranges. Additionally, the amount
of the medication isosorbide dinitrate in every
formulation was consistently within acceptable
bounds, demonstrating a consistent dosage across
all formulations.The F2 formulation in this
study showed the most significant drug release
after 20 minutes in a pH 6.8 phosphate buffer.
The F2 formulation impressively showed an
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unparalleled drug release rate of 98.85% under
these conditions. This unequivocally establishes
the F2 formulation, enriched with 2% sodium
starch glycolate, as the preeminent choice for the
expeditious dissolution of isosorbide dinitrate
tablets.The development of a fast-dissolving
formulation of isosorbide dinitrate holds significant
promise for patient-centered care. Individuals who
may experience difficulty swallowing traditional
tablets, such as elderly patients or those with
certain medical conditions, could greatly benefit
from this innovative formulation. This could lead
to improved medication adherence and overall
patient satisfaction. The convenience and ease
of administration associated with fast-dissolving
tablets have been shown to enhance patient
adherence to prescribed medication regimens.
For individuals with chronic conditions like heart
disease, maintaining consistent treatment schedules
is crucial for optimal outcomes. The F2 formulation
could potentially address this aspect, leading to
improved overall patient care.

CONCLUSION

In conclusion, the current investigation is
an attempt to progress fast-acting tablets isosorbide
dinitrate for the treatment of angina pectoris. By
using different concentrations of Micro crystalline
cellulose and Talc, six formulations for fast release
of isosorbide dinitrate were created using the direct
compression method. As superdisintegrants in F1
to F5, and F6 formulations, different amounts like
Sodium starch glycolate(SSG) and Croscarmellose
sodium(CCS) was chosen. ANOVA statistical
analysis revealed that the generated formulations
are statistically significant. F2 has the highest drug
release (98.85%) at 20 min, hence it was chosen
as the best formulation. The recommended fast
dissolving formulations feature an optimal and
reliable disintegration duration as well as improved
dissolve characteristics, resulting in improved
patient compliance.
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