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ABSTRACT 

The objective of the present study was to develop Warfarin Oral Fast Disintegrating Tablets by using wet granulation techniques 
which are simple and cost effective such as use of super disintegrant technology. In this study, Polyplasdon XL and Crospovidone CL 
were used in the rapid disintegration of the tablets. In this various trials were conducted for the selection of optimum concentration 
of super disintegrants. The optimized formula aids in the stabilization of final product. The blend and compressed tablets were 
evaluated for physical characteristics like bulk density, tapped density, angle of repose, hardness, friability, disintegration time, In-
vitro dissolution, content uniformity. From the in vitro disintegration test it was found that in range of 11 to 28 seconds , Optimized 
F8 has lower disintegration time 11seconds. Based on the dissolution data of all the prepared ODTs, the F8 batch shows 102.6% drug 
release in 30 minutes. The Stability Study was conducted for the optimized batch F8 & found stable. In conclusion, Oral Fast 
Disintegrating Tablets of Warfarin prepared using wet granulation seems to be promising formulations.  
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INTRODUCTION 

ifficulty in swallowing (Dysphasia) is common 
among all age groups, especially in elderly, and is 
also seen in swallowing of conventional tablets and 

capsules1. Geriatric and pediatric patients and travelling 
patients who may not have ready access to water are most 
in need of easy swallowing dosage forms2-5.  50% of the 
population suffers from this problem6. 

To overcome these problems, mouth dissolving tablets 
(MDT) have been developed, which having good hardness, 
dose uniformity, easy administration and serves as the first 
choice of dosage form for pediatrics, geriatrics and 
travelling patients. MDTs are also known as “fast-melting, 
fast-dissolving, oral disintegrating or disperse7-10. 

 Mouth dissolving tablets can define as "A solid dosage 
form containing medicinal substances, which disintegrates 
rapidly, usually within a matter of seconds, when placed 
under the tongue Fast disintegrating drug delivery (FDDTs,) 
can be achieved by various conventional methods like 
direct compression, wet granulation, moulding, spray 
drying, freeze drying, and sublimation. Orodispersible 
Tablets are also known as mouth disintegrating tablets, 
melt-in mouth tablets, Orodispersible tablets, porous 
tablets, quick dissolving tablets, fast dissolving tablets. 
Mouth Dissolving Tablet has a pleasing mouth feel, and it 

not required water to swallow. MDT easily dissolved or 
disintegrates in saliva within a few seconds (15 s to 3 min) 
without the need of drinking water or chewing, leaves no 
residue in the mouth when administered and less sensitive 
to environmental conditions like temperature, humidity10-

13. 

MATERIALS AND METHOD 

Warfarin was obtained as a gift sample Maxheal 
Pharmaceuticals, MIDC, Nashik Polyplasdon XL,   
Crospovidone CL, Avicel PH 102, PVP K30, Avicel PH 102, 
Orange, Mannitol, Aspartame, Mg. stearate, Colloidal 
Silicon Dioxide. From Research Lab Fine Chem. Ltd. 
Mumbai. 

METHODS 

Formulation of Oral Fast Disintegrating Tablets by Wet 
Granulation14-16. 

Weighted and sifted Warfarin, Diluents (Mannitol, MCC) 
and superdisintegrants Crospovidone CL, Polyplasdone XL 
passed through #40 sieves. Mixed Warfarin and diluents in 
octagonal blender for 5 minutes. Weighted and Dissolved 
the binder (PVP K30) into pure water (approximately 
25%).Then slowly add above binder solution into the mix 
powder in Rapid Mixer Granulator. At last allowed to dry 
the obtained granules into a tray dryer for around 2 hr at 
60˚C& passed the drying granules through #20 sieve. 
Weighted and sifted Colloidal Silicon Dioxide, Sweetener, 
Flavors, and Lubricant through 60# sieve.Mixed all 
ingredients in poly beg for 5 minutes. Lubricated granules 
were compressed into tablets using 12mm FFBE (Flat Face 
Bevel Edge) punch set using an eight station tablet press. 
Compression was carried out using “B” tooling punches 
sets. 

Development and Evaluation of Oral Fast Disintigreting Tablets of Warfarin Prepared by 
Wet Granulation Technique
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Table 1: Composition of Oral Fast Disintegrating Tablet Batches 

Sr. No. Ingredients (mg/tab) F1 F2 F3 F4 F5 F6 F7 F8 

1 Warfarin 250 250 250 250 250 250 250 250 

2 Avicel PH 102 100 100 150 150 150 150 QS QS 

3 Mannitol 55 55 - - 25 25 - - 

4 Crospovidon CL 25 - 35 - 25 - 35 10 

5 Polyplasdon XL - 25 - 35 - 25 5 35 

6 PVP K30 25 25 35 35 - 25 25 25 

7 Colloidal Silicon Dioxide 5 5 5 5 5 5 5 5 

8 Aspartame 25 25 15 15 10 10 15 15 

9 Orange Flavour 10 10 5 5 5 5 15 15 

10 Magnesium Stearate 5 5 5 5 5 5 5 5 

11 Purified Water Q.S. Q.S. Q.S. Q.S. Q.S. Q.S. Q.S. Q.S. 

 Net Total 500.00 500.00 500.00 500.00 500.00 500.00 500.00 500.00 

Q.S. = Quantity Sufficient 

EVALUATION OF PREE AND POST COMPRESSION 
PARAMETERS OF TABLETS 

Evaluation of Prepared Granules17-18. 

Bulk Density 

It refers to packing of particles. Bulk density is used to 
determine the amount of drug that occupies the volume in 
g/ml. 

Procedure 

Weighed quantity of Warfarin was transferred into 100 ml 
measuring cylinder without tapping during transfer. The 
volume occupied by drug was measured. Bulk density was 
measured by using formula 

Bulk Density = m /Vi 

                    Where, m   = mass of the blend 

                                Vi   = untapped volume 

Tapped density 

Weighed quantity of drug was taken into a graduated 
cylinder. Volume occupied by the drug was noted down. 
Then the cylinder was subjected to 500, 750 &1250 taps in 
tap density apparatus (Electro Lab USP II). According to 
USP, The blend was subjected for 500 taps. % Volume 
variation was calculated and subjected for additional 750 
taps and % Variation was calculated. 

                                  Tapped density = m/Vt 

Where, Vt is tapped volume 

Carr’s Index (Compressibility):  

The compressibility index and Hausner ratio was measures 
the property of powder to be compressed. The packing 
ability of drug was evaluated from change in volume, 
which is due to rearrangement of packing occurring during 
tapping. It was indicated as Carr’s compressibility index 
was calculated by following formula, 

• Carr’s index = [Tapped density - Bulk 
density/Tapped density] X 100 

Hausner Ratio 

It is measurement of frictional resistance of the drug .The 
ideal range should be 1.2-1.5. It was determined by the 
ratio of tapped density and bulk density 

Hausner Ratio = Tapped density / Bulk density 

Angle of Repose 

It is defined as the maximum angle that can be obtained 
between the free standing of powder heap and horizontal 
plane, which is determined by the equation: 

                                                       = tan-1 h/r 

Where,     = Angle of repose. 

              h   = Height of powder heap.  

              r   = Radius of the powder cone. 

Procedure 

Weighed quantity of the drug sample was passed through 
a funnel kept at a height 2 cm from the base. The powder 
was passed till it forms a heap and touches the tip of the 
funnel. The radius was measured and angle of repose was 
calculated by using above formula. 

Evaluation of Prepared Oral Fast Disintegrating Tablets19-

23.  

Prepared Oral Fast Disintegrating Tablets were evaluated 
for the following parameters.  

Physical appearance 

The general appearance and elegance of tablet was 
identified visually, which include tablet size, shape, color, 
presence or absence of an odor, taste, surface texture and 
sticking of tablet etc. 
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Hardness 

Method: Ten tablets were randomly selected and hardness 
was measured in Schleuniger hardness tester. The average 
of 3 readings was taken as hardness of the tablet. 

Thickness 

Ten Tablets were selected randomly from individual 
formulations and thickness was measured by using vernier 
caliper scale, which permits accurate measurement. The 
average of 3 readings was taken as thickness of the tablet. 

Friability 

Ten tablets were randomly select and weighed (initial wt.) 
and then transfer into Rocha friabilator. It was subjected 
to 100 revolutions in 4 minutes. The tablets were dedusted 
and reweighed (final wt). These two weights (i.e. initial and 
final) were applied to calculate the friability of tablet. 

                                  (Initial Weight – final weight) 

% Friability      =    ---------------------------------------    x 100 

(Initial weight) 

Weight variation 

Twenty tablets were taken randomly, weigh individually 
and average weight was determined. The individual tablet 
weight was compared with average tablet weight. 

Content Uniformity 

For this at least 20 tablets were randomly selected. 20 
tablets were crushed into fine powder and assayed 
individually; the content uniformity of drug should be 
within 90% to 110% of the labeled claim.  

Disintegration test 

In vitro disintegration time was measured using USP 
disintegration test apparatus. For DT test randomly six 
tablets were selected from each batch and test was 
performed in 900 ml distilled water at 37 ± 0.5 °C 
temperatures and at the rate of 30 ± 2 cycles/min. 

Dissolution study 

Dissolution 

Medium: pH 5.8 phosphate buffer (see Buffer Solutions in 
the section 900 mL.USP II apparatus at 50 rpm.  

Time: 30 minutes.  

Procedure - One tablet was placed in each dissolution 
vessel and the paddle rotation speed was set at 50rpm. 
10ml of the sample was withdrawn at the intervals of 0, 5, 
10, 15, 30 min and the same volume of the fresh medium 
was replaced every time. The samples were analyzed for 
drug content at a wavelength of 243 nm using double 
beam UV-Visible spectrophotometer. The content of the 
drug was calculated using the equation generated from the 

standard curve. The percentage cumulative drug released 
was calculated. 

Stability Study of Optimized Formulation F8 

Stability testing done at 400C/75%RH for 1 month. 

RESULTS AND DISCUSSION                

Table 2:  Pre compression property of API & optimized 
Batch 

Sr. No. Parameters API 
Optimized 
batch F8 

1.  Bulk Density 0.353gm/ml 0.418 gm/ml 

2.  
Tapped 
Density 

0.706 gm/ml 0.514 gm/ml 

3.  Carr’s index 50% 18.6 

4.  Hausner Ratio 2 1.2 

5.  
Angle of 
Repose 

36 21 

Evaluation of Oral Fast Disintegrating Tablets 

Physical appearance 

The general appearance and elegance of tablet was 
identified visually, prepared tablets have absence of an 
odor, smooth surface texture and no sticking seen in tablet 
etc. 

Weight variation 

The weight of all the tablets was found within the range of 
500 ± 5 mg. Hence, the weight of all formulations was 
found within the limit 

Hardness 

Hardness of the formulations F1-F8 was observed within 
the range of 2.4-3.1 to 3.5-3.7 kg/cm2 as shown in Table 3. 

Thickness 

The thickness of all the tablets was found within the range 
5.41 to 5.88 mm. 

 Friability 

The percent friability of all the prepared formulae was 
<1%. The previous results indicated that all formulations 
complied with the pharmacopeias limits for these tests.  

Drug content 

The drug content was found to be uniform for all the 
prepared formulations and was found to be within the 
range of 96.61 to 99.32%. 

Disintegration test 

From the in vitro disintegration test it was found that in 
range of 11 to 28 seconds, Optimized F8 has lower 
disintegration time 11seconds. 
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Table 3: Physical Parameter of batch F1 to F8 

Batch Weight variation (mg) Hardness (kp) Disintegrating time (sec) Friability (%) 

F1 496 2.5-3.5 28 0.14 

F2 496 2.4-3.5 22 0.18 

F3 500 2.5-3.3 18 0.15 

F4 504 3.5-3.7 12 0.68 

F5 501 2.5-3.2 16 0.21 

F6 500 2.2-3.4 12 0.15 

F7 499 2.5-3.5 16 0.16 

F8 505 2.5-3.0 11 0.15 

 

In vitro dissolution study 

Dissolution study performed as per USP method. One 
tablet was placed in each dissolution vessel and the paddle 
rotation speed was set at 50rpm. 10ml of the sample was 
withdrawn at the intervals of 0, 5, 10, 15, 30 min and the 
same volume of the fresh medium was replaced every 

time. The samples were analyzed for drug content at a 
wavelength of 243 nm.  

In vitro Dissolution test: Based on the dissolution data of 
all the prepared ODTs, the F8 batch shows 102.6% drug 
release in 30 minutes. 

 

Table 4: Dissolution study of Batch F1 to F8 

Time (min) F1 F2 F3 F4 F5 F6 F7 F8 

0 0 0 0 0 0 0 0 0 

5 88.0±0.5 87.9±0.9 70.8±0.2 69.9±0.6 84.7±0.2 85.9±0.2 92.3±0.3 89.5±0.2 

10 99.9±0.4 95.8±0.8 86.9±0.6 77.8±0.5 98.9±0.3 96.5±0.6 98.0±0.2 98.4±0.5 

15 103.5±0.6 100.1±0.6 90.6±0.5 86.9±0.2 99.2±0.2 98.7±0.3 99.2±0.5 99.8±0.4 

20 104.8±0.7 102.9±0.2 95.8±0.2 93.9±0.3 102.9±0.1 102.1±0.4 100.3±0.3 100.5±0.2 

30 103.5±0.4 105.0±0.3 99.3±0.6 95.9±0.3 105.7±0.7 108.8±0.4 101.2±0.4 102.6±0.5 

 

Figure 1: In vitro release of Warfarin from tablets of F1 to 
F8             

Stability Studies of Optimized F8 Formulation 

Table 5: Comparison profile of stability batch F 8, initial and 
1 month 

Parameter 

Condition   

(400C ±20C/75% ± 5% RH) 

Initial (F8) (F8) After 1 month 

Hardness (Kp) 2.5-3.0 2.5±2.9 

Friability (%w/w) 0.15±0.7 0.15±0.45 

Disintegration time (sec) 11±3 11±2 

CONCLUSION 

In the present work, fast dissolving tablets of Warfarin 
were prepared by wet granulation methods using 
superdisintegrants such as Polyplasdon XL, and 
Crospovidone CL. All the tablets of Warfarin were 
subjected to tests for weight variation, hardness, friability, 
in vitro disintegration time, drug content uniformity, and 
in vitro drug release. All parameters are in acceptable limit. 
Based on the dissolution data of all the prepared ODTs, the 
F8 batch shows 102.6% drug release in 30 minutes. . The 
stability study was conducted for the optimized batch F8   
and result shows formulation are stable in stability study. 
In conclusion, Oral Fast Disintegrating Tablets of Warfarin 
prepared using wet granulation seems to be promising 
formulations. 
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