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ABSTRACT 
In the present work, fast dissolving tablets of granisetron hydrochloride were designed by direct 
compression method using disintegrant blend with a view to enhance patient compliance.. A combination 
of super-disintegrants  i.e. sodium starch glycolate-crospovidone, sodium starch glycolate-croscarmellose 
sodium and sodium starch glycolate-L-hydroxy propyl  cellulose were used along with directly 
compressible mannitol to enhance mouth feel. The prepared batches of tablets were evaluated for 
hardness, Friability,thickness, drug content uniformity, in vitro dispersion time, wetting time and water 
absorption ratio. Based on in vitro dispersion time (approximately 8-16 s); three  formulations (One from 
each combination)  were tested for in vitro drug release pattern (in pH 6.8 phosphate buffer), short-term  
stability (at 400 C/ 75 % RH for 3 months) and drug-excipient interaction (IR Spectroscopy). Among the 
three formulations, the formulation prepared by direct compression method using 4.0% w/w sodium 
starch glycolate and 2.0% w/w of crospovidone  was found to be a promising formulation (t50%=1.4 min) 
based on the in vitro drug release characteristics compared to control tablet formulation (t50% >30 min) 
Short-term stability studies on the formulations indicated that there were no significant changes in drug  
content and in vitro dispersion time(p<0.05). 
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INTRODUCTION  
To overcome the difficulties associated with conventional tablets i.e. difficulty in swallowing which leads 
to poor patient compliance, scientists have developed innovative drug delivery system knows as fast 
dissolving tablets. The benefits, in terms of patient compliance, rapid onset of action, increased 
bioavailability and good stability make these tablets popular as a dosage form of choice in the current 
market1. These tablets disintegrate instantaneously when put on tongue, releasing the drug which 
dissolves or disperses in the saliva2. Some drugs are absorbed from the mouth, pharynx and esophagus as 
the saliva passes down into the stomach. In such cases, bioavailability of the drug is significantly greater 
than those observed from conventional tablet dosage form3. 
Granisetron hydrochloride4-5 is a novel anti-emetic used in the management of nausea/ vomiting induced 
by cytotoxic chemotherapy and for prevention and treatment of postoperative nausea and vomiting. The 
drug is well absorbed from the GIT, but its bioavailability is low (60%) due to extensive first pass 
metabolism. It was selected as a drug candidate, as it is not available in such dosage form. Aim of the 
present study was to develop such a NDDS for granisetron HCl by simple and cost effective direct 
compression technique. 
 
MATERIALS AND METHODS 
Granisetron hydrochloride was a gift sample from Sun Pharma, Mumbai.Crospovidone,  croscarmellose 
sodium and sodium starch glycolate were  gift samples from Wokhardt Research Centre, Aurangabad. L-
HPC was a gift sample from Arihant Trading company, Mumbai. Directly compressible mannitol (Parlitol 
SD 200), microcrystalline cellulose (Avicel PH-102) and sodium stearyl fumarate (SSF) were generous 
gift from Strides Aerolabs, Bangalore. 
 
Preparation of fast dissolving tablets of Granisetron Hydrochloride 
Fast dissolving tablets of granisteron hydrochloride (GSH) were prepared by direct compression method6 
according to the formulae given in table 1. All the ingredients were passed through # 44 mesh separately. 
Then the ingredients were weighed and mixed in geometrical order and compressed into tablets of 150 
mg using 7 mm round flat punches on a 10-station rotary tablet machine (Clit). 
 
Evaluation of Tablets 
Twenty tablets were selected at random and weighed individually. The individual weights were compared 
with the average weight for determination of weight variation7. Hardness and friability of the tablets were 
determined by using Monsanto Hardness Tester and Roche friabilator respectively. For content 
uniformity test, ten tablets were weighed and powdered. The powder equivalent to 2.2 mg of GSH was 
extracted into methanol and liquid was filtered ( Whatmann No. 1 filter paper). The GSH content in the 
filtrate was determined by measuring the absorbance at 302 nm after appropriate dilution with distilled 
water. The drug content was determined using the standard calibration curve. The mean percent  drug 
content was calculated as an average of three determinations8.For determination of wetting time and water 
absorption ratio9,a piece of tissue paper folded twice was placed in a small petridish (Internal diameter of 
5 cm) containing 6 ml of water. A tablet was placed on the paper and the time required for complete 
wetting was measured. The wetted tablet was then weighed. Water absorption ratio ‘R’ was calculated  
using the equation : R=100 (Wa-Wb)/Wa; where Wa is weight of tablet after water absorption  and Wb is 
weight of tablet before water absorption. For determination of in vitro  dispersion time, one tablet was 
placed in a beaker containing 10 ml of  pH 6.8 phosphate buffer at 37+-0.5 0 and the time required for 
complete dispersion was determined 10. IR spectra of GSH and its formulations were obtained by KBr 
pellet method using Perkin-Elmer FTIR series (Model 1615) spectrophotometer in order to rule out drug 
carrier interactions. 
 
Dissolution Study 
In vitro  dissolution11 of  GSH fast dissolving tablets was studied in USP XXIII type-II dissolution 
apparatus (Electrolab, Model-TDT 06N) employing a paddle stirrer at 50 rpm using 900 ml of pH 6.8 
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phosphate  buffer  at  37 ±0.50 as dissolution medium. One tablet was used in each test. Aliquots of 
dissolution medium (5 ml) were withdrawn at specified intervals of time and analyzed for drug content by 
measuring the absorbance at 302 nm. The volume withdrawn at each time interval was replaced with 
fresh quantity of dissolution medium. Cumulative percent of GSH released was calculated and plotted 
against time. The studies were carried out in triplicate. 

 
Stability Testing  
Short-term stability studies on the promising formulations (DCP3, DCCS2 and  DL-HPC2) were carried 
out by storing the tablets in an amber colored screw capped bottle at 400/ 750 % RH over a 3 months 
period. At an intervals of one month, the tablets were visually examined for any physical changes, 
changes in drug content  and in vitro dispersion time. 
 
RESULTS AND DISCUSSION 
Fast dissolving tablets of granisetron hydrochloride were prepared by direct compression   method 
employing disintegrated blend i.e., sodium starch glycolate- crospovidone, sodium starch glycolate-
croscarmellose sodium and sodium starch glycolate-L-hydroxypropyl cellulose in different ratios. 
Directly compressible mannitol (Pearlitol SD 200) was used as a diluent to enhance mouth feel. A total of 
nine formulations and a control formulation DC0 (without super-disintegrant ) were designed. As the 
blends were free flowing (angle of repose <300, and Carr’s index <15%) tablets obtained were of uniform 
weight (due to uniform die fill), with acceptable variation as per IP specification i.e., ± 7.5%. Drug 
content was found to be in the range of 97 to 102%, which is within acceptable limits. Hardness of the 
tablets were found to be 2.5 to 2.96 kg/ cm2. Friability below 1% was an indication of good mechanical 
resistance of the tablets. Water absorption ratio and wetting time, which are important criteria for 
understanding the capacity to swell in presence of little amount of water were found to be in the range of 
49 to 89 % and 10-56 s respectively.  Among all the designed formulations, three formulations, viz., 
DCP2, DCCS2 and DL-HPC2 were found to be promising and displayed an in vitro dispersion time 
ranging from 8 to 16 s, which facilitates their faster dispersion in the mouth.  
Overall, the formulation DCP2 containing 4% w/w of sodium starch glycolate and 2% w/w crospovidone 
was found to be promising and has shown an in vitro dispersion time of 8 s, wetting time of 10 seconds 
and water absorption ratio of 89% when compared to control formulation (DC0) which shows 255 s, 257 s 
and 49% values respectively for the above parameters (Table 2). Further increase in the amount of 
suprdisintegrants increases the in vitro dispersion time (up to 42 seconds) for the formulation DCP3, 
which can be attributed to the gelling effect of sodium starch glycolate at higher concentrations12,13 
In vitro dissolution studies on the promising formulations (DCP2, DCCS2 and DL-HPC2) and the control 
(DC0) were carried out in pH 6.8 phosphate buffer, and the various dissolution parameter values viz., 
percent drug dissolved in 5 min, 10 min (D5, and D10), dissolution efficiency at 5 min (DE10 min)14, t50%,  
t70% and  t90% are shown in table 3, and the dissolution profiles depicted in Figure 1. This data reveals that 
overall, the formulation DCP2 has shown greater than 21-fold faster drug release (t50% 1.4 min) when 
compared to the control tablet formulations of granisetron hydrochloride  (t50% >30 min) and released 
three and half times more drug than the control formulation in 10 min. 
IR spectroscopic studies indicated that the drug is compatible with all the excipients. The IR spectrum of 
DCP2 showed all the characteristic peaks of granisetron hydrochloride pure drug, thus confirming that no 
interaction of drug occurred with the components of the formulation. Short-term stability studies of the 
above formulations indicated that there were no significant changes in drug content and in vitro 
dispersion time at the end of 3 months period (P<0.05) . 
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Table 1:  Composition of Different Batches of Fast  Dissolving Tablets of Granistron Hydrochloride 
 

 
Ingredients٭ 

 Formulation Code 
DC0 DCP1 DCP2 DCP3 DCCS

1 
DCCS
2 

DCCS
3 

DL-
HPC1 

DL-
HPC2 

DL-
HPC3 

Granisetron 
HCl 

2.24 2.24 2.24 2.24 2.24 2.24 2.24 2.24 2.24 2.24 

Sodium starch 
glycolate 

-- 3.00 6.00 12.00 3.00 6.00 12.00 3.00 6.00 12.00 

Crospovidone -- 1.50 3.00 4.50 -- -- -- -- -- -- 
Croscarmellose 
sodium 

-- -- -- -- 1.50 3.00 4.50 -- -- -- 

L-HPC -- -- -- -- -- -- -- 1.50 3.00 4.50 
Aspartame 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 6.00 
Talc 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
Sodium stearyl 
fumerate 

1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 

Flavor 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
Mannitol(Pearl
itol SD200) 

134.26 129.76 125.26 117.7
6 

129.76 125.26 117.76 129.76 125.26 117.76 

Total weight  150.00 150.00 150.00 150.0
0 

150.00 150.00 150.00 150.00 150.00 150.00 

*All the quantities expressed are in mg/tablet 
 
 

 
Table 2: Pre-Compression Parameters of Fast Dissolving Tablets of Granisetron Hydrochloride  

 
Parameters  Formulation code 

DC0 DCP1 DCP2 DCP3 DCCS1 DCCS2 DCCS
3 

DL-
HPC1 

DL-
HPC2 

DL-
HPC3 

Bulk Density 
(g/cc) 

0.517 0.459 0.488 0.511 0.5 0.47 0.517 0.43 0.517 0.459 

Tapped 
density(g/cc) 

0.601 0.535 0.578 0.592 0.576 0.538 0.592 0.5 0.608 0.539 

Carr’s index 
(%) 

14.03 14.33 15.73 13.7 13.19 12 12.66 14.0 14.96 14.33 

Angle of 
repose(0) 

25.2 25.64 26.74 24.74 24.77 23.96 23.19 26.34 26.09 25.64 

Hausner’s 
ratio(%) 

0.860 0.857 0.844 0.863 0.868 0.873 0.873 0.860 0.850 0.851 
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Table 3: Post Composition Parameters of Granisetron Hydrochloride Fast Dissolving Tablets 
Prepared by Direct Compression Method 

 
Parameters  Formulation Code 

DC0 DCP1 DCP2 DCP3 DCCS1 DCCS2 DCCS
3 

DL-
HPC1 

DL-
HPC2 

DL-
HPC3 

Hardness 
(kg/cm2) 

2.80±0.
10 

2.96±0
.10 

2.83±0
.152 

2.70±
0.10 

2.76±0
.057 

2.83±0
.152 

2.50±
0.10 

2.92±
0.072 

2.90±0
.10 

2.83±0.
152 

Thickness(m
m) 

3.5 3.57 3.52 3.15 3.4 3.6 3.5 3.4 3.2 3.55 

Friability (%) 0.46 0.4 0.45 0.42 0.5 0.45 0.46 0.48 0.4 0.45 
In vitro 
dispersion 
time*(Sec) 

255±1.
58 

14.45±
0.82 

8.30±0
.86 

42.40
±1.34 

19.24±
1.37 

12.39±
1.04 

51.98
±1.32 

28.21
±1.74 

16.49±
1.17 

48.49±
1.18 

Wetting 
time*(Sec) 

257.0±
3.0 

16.0±2
.0 

10.3±0
.57 

41.6±
2.08 

22.0±1
.23 

13.0±1
.00 

56.0±
2.0 

30.0±
2.0 

17.33±
0.70 

52.0±2.
00 

Water 
absorption 
ratio*(%) 

49.28±
3.60 

84.13±
2.40 

89.16±
2.14 

65.95
±1.53 

82.0±2
.42 

85.15±
2.43 

61.93
±1.51 

80.0±
1.43 

83.13±
2.14 

70.0±2.
00 

Percent drug 
content* 
(±SD) 

97.02±
0.81 

100.52
±2.10 

97.30±
2.65 

99.16
±0.92 

97.69±
1.42 

101.64
±1.43 

99.25
±0.54 

99.25
±0.54 

97.34±
1.24 

97.30±
2.60 

Weight 
variation 

(147-155 mg) within the IP limits of ±7.5% 

*Average of three determinants 
 
 
 
 
 

Table 4: In Vitro Dissolution Parameters in Ph 6.8 Phosphate Buffer 
  
Formulation 
Code 

D5(%) D10(%) DE 5min (%) t50% (min) t70%(min) t90%(min) 

DC0 13 28 11.5 >30 >30 >30 
DCP1 67 98 18.28 1.4 5.4 8.4 
DCCS2 60 89 18.23 2.0 7.0 10.0 
DL-HPC2 55 83 18.53 2.3 7.4 >10 
 

DC0=Control formulation,  D5=percent drug released in 5 min,  D10=Percent drug released in 10 min, 
DE5min=Dissolution efficiency in 5 min,  t50%=time for 50% drug dissolution,  t70% =time for 70% drug 

dissolution,  t90%= time for 90% drug dissolution. 
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Figure 1: Comparative cumulative percent drug release versus time plot in pH 6.8 phosphate buffer 

of promising formulations. 
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