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ABSTRACT 
The aim of the present study was to formulate and evaluate the mouth dissolving tablets of isosorbide mononitrate. Drug delivery systems are 
becoming more complex as pharmaceutical scientist acquires better understanding of the physicochemical and biochemical parameters 
pertinent to their performance. Over the last decade, the demand of fast disintegrating tablet has been growing mainly for geriatric and 
pediatric patients, because of swallowing difficulties, the characteristics of fast disintegrating tablet for potential emergency treatment. The 
superdisintegrant used in this study was crospovidone. The tablets were evaluated for weight variation, hardness, friability, wetting time, 
water absorption ratio, and disintegration time and dissolution study. The tablets were prepared by direct compression method.   
KEYWORDS: Mouth dissolving tablets, Isosorbide Mononitrate, Crospovidone, Naphthalene, Direct compression. 
 
INTRODUCTION 
Recent advance in novel drug delivery system aims to 
enhance the safety and efficacy of the drug molecule by 
formulating a dosage form being used for 
administration1. Difficulty in swallowing is experienced 
by patient such as pediatric, geriatric, bedridden, 
disabled and mentally ill, including motion sickness and 
sudden episodes of allergic attacks, hence resulting in 
higher incidence of non-compliance and ineffective 
therapy2. To improve the quality of life and treatment 
compliances of such patients fast disintegrating or orally 
disintegrating tablets dosage form is a better alternative 
for oral medication3.  
Mouth dissolving tablets are solid dosage form 
containing medicinal substances which disintegrate 
rapidly, usually within few seconds when placed upon 
tongue requiring no additional water to facilate 
swallowing4. It is suited for tablets undergoing high first 
pass metabolism and is improving bioavailability with 
reducing dosing frequency to minimize side effect. 
Various techniques can be used to formulate mouth 
dissolving tablets. Direct compression one of the 
techniques which requires the incorporation of 
superdisintegrant or highly water soluble excipients into 
the formulation to achieve fast tablet disintegration5. 
Direct compression does not require the use of water or 
heat during the formulation procedure and is the ideal 
method for moisture and heat-labile medications. 

The aim of the work was to formulate and characterize 
mouth dissolving tablets of Isosorbide Mononitrate for 
rapid dissolution of drug and absorption, which may 
produce the rapid onset of action in the treatment of 
angina pectoris. 
Isosorbide mononitrate is a drug used principally in the 
treatment of angina pectoris and acts by dilating the 
blood vessels so as to reduce the blood pressure. It is 
sold by Astra Zeneca under the trade name Imdur, and 
marketed in the UK under the trade names: Monosorb, 
Chemydur. In India this drug is available under the brand 
names of Ismo, Monotrate, Solotrate, and Monit. 
MATERIALS & METHOD  
Isosorbide Mononitrate (J.P Fine Chemicals, Bhosari, 
Pune), Crospovidone (Loba Chemicals, Mumbai), 
Lactose-IP, Polyvinyl pyrrolidine, Naphthalene, 
Magnesium Stearate and Talc of pure grade were used. 
All ingredients were weighed as per requirement.  
Preparation of Isosorbide Mononitrate tablets 
For uniformity in particle size each material was passed 
through # 60 mesh sized screen before mixing. 
Naphthalene, crospovidone and lactose were mixed using 
glass mortar and pestle, and then added to Isosorbide 
Mononitrate. Finally talc and magnesium stearate was 
added to the powder. Mixed blend and excipient was 
compressed by using eight station Rotatory Press (CIP 
Machineries Pvt. Ltd., Ahmedabad, India; M/C No. 727) 
to produce convex faced tablets. 
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EVALUATION OF TABLETS 
Hardness 
The tablet hardness, which is the force required to break 
a tablet in a diametric compression force. The hardness 
tester used in the study was Monsanto hardness tester, 
which applies force to the tablet diametrically with the 
help of an inbuilt spring and expressed in kg/cm2.8 

Uniformity of Weight 
Weight variation test was done with 20 tablets. It is the 
individual variation of tablet weight from the average 
weight of 20 tablets.8 

 

Average weight of tablets (mg) maximum percent 
difference allowed 

 130 or less 10 

130 – 324 7.5 

More than 324 5 

Friability  
The friability of tablets was measured using a Roche 
Friabilator. Tablets were rotated at 25 rpm for 4 minutes 
or up to 100 revolutions. The tablets were then 
reweighed after removal of fines and the percentage of 
weight loss was calculated.8 

  
%Friability =        
  
Wetting Time  
The wetting time of the tablets was measured using a 
very simple process. Five circular tissue papers of 10 cm 
diameter were placed in a petri dish with a 10-cm 
diameter. Ten milliliters of water containing a water-
soluble dye (eosin) was added to the petri dish. A tablet 
was carefully placed on the surface of tissue paper. The 
time required for water to reach the upper surface of the 
tablet was noted as the wetting time.9, 10 

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 weighted. Water absorption 
ratio, R was determined using following equation. 
 R = 100 × Wa –Wb/Wa 
Where, Wa = Weight of tablet after water absorption 
Wb = Weight of tablet before water absorption.9-12 

In vitro Disintegration Time 
Disintegration time for MDTs was determined using 
USP disintegration apparatus with phosphate buffer of 
pH 6.8. The volume of medium was 900 ml and temp 
was 37± 0.2 °C.  The time in seconds taken for complete 
disintegration of the tablet with no palatable mass 

remaining in the apparatus was measured. To comply the 
test all tablets should disintegrate within 3 minutes .11 

In vitro drug release study 
 In-vitro release rate study of fast disintegrating tablets 
was carried out using the Paddle apparatus method. The 
dissolution test was carried out using 900 ml of 6.8 pH 
phosphate buffer, at 37 + 0.50C and 50 rpm. A required 
quantity of sample solution was withdrawn from the 
dissolution apparatus at specific time intervals and 
withdrawn volume was replaced with fresh dissolution 
media. The % release of drug was calculated. 6-7 

RESULT AND DISCUSSION 
Five formulations of Isosorbide mononitrate were 
prepared by direct compression. For the preparation of 
tablet direct compression technique is used and water 
insoluble diluents such as microcrystalline cellulose and 
dicalcium phosphate were not used in this study because 
they can be expected to cause an unacceptable feeling of 
grittiness in the patient mouth. Along with the soluble 
diluents, lactose was selected as soluble diluents due to 
its advantages in terms of availability, low cost and 
relative moisture insensitivity. Crospovidone was used as 
a superdisintegrant.  Polyvinylpyrrolidone was used as a 
binder.  
All the tablets from each formulation passed weight 
variation test, as the % weight variation was within the 
pharmacopoeial limits of ±7.5% of the weight. It was 
observed that all the tablets pass the test for weight 
variation as shown in table 2. Hardness of all tablets was 
in the range of 2.5 to 3.0 kg/cm2 while friability below 
1% showed that all the tablets have good mechanical 
strength.  
Sublimation agents such as naphthalene were used to 
increase porosity of the tablets. Naphthalene containing 
tablets shows faster disintegration or shorter 
disintegration time as compared with tablets without it. . 
The porous structure is responsible for faster water 
uptake; hence it facilitates wicking action of 
crospovidone in bringing about faster disintegration.  
The low value of wetting time and disintegration time 
indicate that the porosity of tablets of batch F3 is due to 
presence of Naphthalene. Thus, F3 shows good In vitro 
drug release. 
CONCLUSION 
Direct compression technique would be an effective 
alternative approach compared with the use of more 
expensive adjuvant in the formulation of Mouth 
Dissolving tablets. It can be concluded that disintegration 
and dissolution rate of Isosorbide Mononitrate can be 
enhanced to great extent with addition of 
superdisintegrants. 
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Table 1: Formulation Composition of Isosorbide Mononitrate Tablets 
 
 
 
 
 
 

   
 
 
 
 
 

 
Table 2:  Prepared Tablets Evaluation Tests 

 
Table 3: In vitro Percent Drug Release studies of Prepared Isosorbide Mononitrate Tablets 

Batch 
Time(min) 

 
F1 

 
F2 

 
F3 

 
F4 

 
F5 

0 0 0 0 0 0 
5 73.16±0.152 74.56±0.152 69.74±0.025 69.52±0.015 72.14±0.040 
10 76.52±0.025 80.23±0.015 75.14±0.040 74.43±0.251 74.73±0.049 
15 82.51±0.0150 84.20±0.200 82.16±0.152 78.10±0.100 78.03±0.030 
20 88.15±0.070 89.24±0.030 89.24±0.090 83.22±0.026 82.56±0.020 
25 95.22±0.020 93.23±0.020 95.23±0.020 90.08±0.072 89.24±0.036 
30 96.15±0.037 95.07±0.064 98.30±0.200 94.24±0.030 94.80±0.173 

INGREDIENTS F1 F2 F3 F4 F5 

Isosorbide Mononitrate  5 10 5 10 5 

Crospovidone 8 6 10 12 6 

Naphthalene 3 2 5 - 2 

Lactose 75 70 70 60 70 

Talc 1 2  1 2 3 

Magnesium stearate 1 1 2 2 2 

PVP  6 7 6 12 10 

Total    100 100 100 100 100 

Batch Weight 
Variation 

Hardness 
(kg/cm2)± SD,n=3 

Wetting 
 time (sec) 
 ± SD, 
 n=3 
 

Water 
Absorption 
ratio(%) 
 ±SD, n=3 

Friability 
(%) 

Disintegration 
(seconds) 
±SD,n=3 

Content 
Uniformity 
(%) 

F1 Passes 3.02 ±0.02  163.2±0.200 5.69±0.012 0.86 39.01±0.015 94 
F2 Passes 3.51 ±0.030  98.02±0.030 4.47±0.015 0.61 41.07±0.066 95 
F3 Passes 2.52 ±0.030  56.07±0.060 4.88±0.010 0.27 37.02±0.012 99 
F4 Passes 3.08 ±0.015  65.26±0.37 5.026±0.03 0.54 48.06±0.050 93 
F5 Passes 3.02 ±0.037  58.15±0.133 4.61±0.015 0.10 40.03±0.03 96 
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Figure 1: Plot of In-vitro released of Isosorbide mononitrate 
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Figure 2: Disintegration test of tablet of F 3 
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Figure 3: Wetting time of tablet of batch F 3 

 
 
 
 
 
 
 
 
 
 
 
 

Source of support: Nil, Conflict of interest: None Declared 
 


