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ABSTRACT 
Fast dissolving drug delivery is currently the gold standard in the pharmaceutical industry where it is regarded as the fastest, safest, 

convenient and most economic method of drug delivery having the highest patient compliance and preferred over conventional tablets. 

The goal of this study was to formulate and evaluate fast dissolving tablets (FDTs) of Metoclopramide hydrochloride so as to 

overcome swallowing difficulties. The key to develop successful FDT formulations by the direct compression method is to select the 

right superdisintegrant and compatible excipients depending on FTIR and DSC studies. Various formulations were prepared by direct 

compression method using different concentrations of cross povidone (1.5% - 7.5%) as synthetic superdisintegrant and isolated 

mucilage of Hibiscus rosasinensis (1.5% - 7.5%) as natural superdisintegrant. Formulations were evaluated for precompressional and 

postcompressional parameters like uniformity of weight, thickness, hardness, friability, drug content, wetting time, water absorption 

ratio, in vitro dispersion time, in  vitro disintegration  time and in vitro dissolution study. 

Results revealed that among the 10 formulations, the formulation FCP5 containing 7.5% of crospovidone and formulation FHR5 

containing 7.5% of Hibiscus rosasinensis was found to be promising formulation. FCP5 shown disintegration time of 9.33 seconds and 

the drug release was up to 98.79% in 30 minutes and FHR5 shown disintegration time of 17.33 seconds and the drug release was up to 

77.50% in 30 minutes.  

Keywords: Metoclopramide hydrochloride, Crospovidone, Hibiscus rosasinensis, Fast dissolving drug delivery, Direct compression. 

 

INTRODUCTION 

Solid dosage forms like tablet and capsule are most popular 

and preferred drug delivery system because they have high 

patient compliance, relatively easy to produce, easy to market, 

accurate dosing, and good physical and chemical stability
1
.  

Drinking water plays an important role in the swallowing of 

oral dosage forms. Often times people experience 

inconvenience in swallowing conventional tablets and 

capsules. When water is not available, in the case of motion 

sickness (kinetics) and sudden episodes of coughing during 

the common cold, allergic conditions and bronchitis
2
. For 

these reasons, tablets which can rapidly dissolve or 

disintegrate in the oral cavity have attracted a great deal of 

attention. Rapidly dissolving or disintegrating tablets are not 

only indicated for people who have swallowing difficulties, 

but also are ideal for active people
3
.  

Many patient find difficulty to swallow tablet and hard gelatin 

capsule, consequently they do not take medication as 

prescribed. It is estimated that 50% of the population is 

affected by this problem which result high incident of 

incompliance and ineffective therapy
4
.
 

The difficulty is 

experienced in particular by pediatric and geriatric patients, 

but it also applied to people who are ill in bed and those active 

working patients who are busy or traveling, especially those 

who have no access to water
5
. 

To overcome this weakness, scientist have developed 

innovative drug delivery system known as fast dissolving 

“melt in mouth” or mouth dissolve (MD) tablet. These are 

novel type of tablet that disintegrate dissolve / disperse in 

saliva.
[9]

 The growing importance of mouth dissolving tablet 

was underlined recently when European Pharmacopoeia 

adopted the term “Orodispersible Tablet” as a tablet that to be 

placed in the mouth where it disperses rapidly before 

swallowing
6
. 

 

United State Food and Drug Administration (US FDA) 

defined ODT as “a solid dosage form containing medicinal 

substance or active ingredients, which disintegrates rapidly, 

usually within a matter of seconds when placed upon the 

tongue. A rapid dissolving tablet can be defined as a solid 
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dosage form that can disintegrates into smaller granules which 

slowly dissolve in the mouth. The disintegration time for rapid 

dissolving tablet varies from a few seconds to more than a 

minute depending on the formulation and the size of the 

tablet
7
. Due to the presence of superdisintegrants, it gets 

dissolved quickly, resulting in rapid absorption of drug which 

in turn provides rapid onset of action. Since absorption is 

taking place directly from mouth, so bioavailability of drug 

increases. Drug present in orodispersible tablets are also not 

suffering from first pass metabolism. This type of drug 

delivery is becoming popular day by day due to its numerous 

advantages
8
. Fast dissolving tablets offer an advantage for 

populations who have difficulty in swallowing, its common 

among all the age groups and more specific with the 

paediatric, geriatric and bedridden patients, and patients with 

nausea, vomiting complications. Fast dissolving tablets with 

good taste, flavour increase the acceptability of bitter tasting 

drugs
9
.
  

Metoclopramide HCl [4-amino-5-chloro-N-(2-diethyl amino 

ethyl-2-methoxybenzamide) hydrochloride monohydrate] is a 

dopamine receptor antagonist. It is an antiemetic and 

gastroprokinetic agent which is commonly used to treat nausea 

and vomiting. It blocks the gastrointestinal effects caused by 

the local or systemic administration of dopaminergic agonists 

It is also used in gastro-esophageal reflux and gastric 

stasis
10,11

.
  
Therefore, the present study was undertaken with an 

intention to develop fast disintegrating tablets (FDTs) of 

metoclopramide hydrocloride using synthetic and natural 

excipients (disintegrants) with a view to provide a convenient 

means of administration to those patients suffering from 

difficulty in swallowing such as paediatric, geriatric, 

uncooperative mentally ill patients and patients who do not 

have ready to access water.
 

MATERIALS AND METHODS 

Metoclopramide HCl was received as a  gift sample  from 

Comed Chemicals Pvt. Ltd., Sayajiganj, Baroda, Gujarat. 

Crospovidone was gifted from Wockhardt Research Centre, 

Aurangabad. Micro crystalline cellulose (PH 102) and 

Mannitol (Pearlitol SD 200) were obtained from Alkem Labs 

Pvt. Ltd., Mumbai, and Strides Arco Labs, Bangalore 

respectively. Hibiscus rosa-sinensis leaves were obtained from 

local area. All other reagents used were analytical grade. 

Isolation of Mucilage of Hibiscus rosasinensis
12

:  

The fresh Hibiscus rosasinensis leaves were collected and 

washed with water. The leaves were crushed and soaked in 

water for 5-6 h, boiled for 30min left to stand for 1 h to allow 

complete release of the mucilage into water. The mucilage 

was extracted using a multi layer muslin cloth bag to remove 

the marc from the solution. Acetone (in the quantity of three 

times the volume of filtrate) was added to precipitate the 

mucilage. The mucilage was separated, dried in an oven at 35
0

 

C, collected, grounded, passed through a # 80 sieve and stored 

in a desiccator at 30
0
 C & 45% relative humidity till use.

 

Preparation of Tablets
13

:
  

Fast dissolving tablets of metoclopramide HCl were prepared 

by direct compression method, using synthetic disintegrant 

crospovidone and natural disintegrants such as mucilages of 

Hibiscus rosasinensis, in different ratios (1.5%-7.5%) and 

directly compressible mannitol as diluent to enhance the 

mouth feel. According to the formulae given in Table-1, 

• All the ingredients were passed through #60 meshes 

separately. 

• The drug and mannitol were mixed by small portion of 

both each time and blending it to get a uniform mixture 

and kept aside. 

• Then the ingredients were weighed and mixed in 

geometrical order. And the mixed blend of excipients 

was compressed using 8 mm flat bevel edged punches to 

get a tablet of 200 mg weight in a Clit pilot press 10 

station compression machine. 

 

Table 1: Formulations of Metoclopramide Hydrochloride Fast Dissolving Tablets  

Prepared by Direct Compression  Method (1 tablet) 

Ingredients  (mg/50 

tablets) 

Formulation code 

FCP1 FCP2 FCP3 FCP4 FCP5 FHR1 FHR2 FHR3 FHR4 FHR5 

Metoclopramide HCL 10 10 10 10 10 10 10 10 10 10 

Crospovidone 3 6 9 12 15 -- -- -- -- -- 

Hibiscus Mucilage -- -- -- -- -- 3 6 9 12 15 

Magnesium stearate 2 2 2 2 2 2 2 2 2 2 

Talc 2 2 2 2 2 2 2 2 2 2 

MCC (PH-102) 50 50 50 50 50 50 50 50 50 50 

Orange flavour 2 2 2 2 2 2 2 2 2 2 

Mannitol 131 128 125 122 119 131 128 125 122 119 

Total weight 200 200 200 200 200 200 200 200 200 200 
        FCP containing Crospovidone; FHR containing Hibiscus Mucilage 

EVALUATION 

Pre Compression Parameters
14-18

  

� Determination of Bulk Density and Tapped Density:
  

Apparent Bulk density was determined by pouring the 

blend into graduated cylinder, and the initial volume was 

observed. The measuring cylinder containing a known 

volume of blend was tapped 100 times using density 

apparatus. The minimum volume occupied in the cylinder 

was measured.  

The bulk density, and tapped density were calculated using the 

following formulae.  

Bulk density = W / VO Tapped density = W / VF 
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Where, W = weight of the granules, VO = initial volume of the 

granules, VF = final volume of the granules. 

� Hausner’s Ratio:  It indicates the flow properties of the 

granules and is measured by the ratio of tapped density to 

the bulk density. 

Hausner’s ratio = Tapped density/Bulk density 

 

Table 2: Hausner’s ratio 

 

� Compressibility Index (Carr’s Index):  Compressibility 

index is an important measure that can be obtained from 

the bulk and tapped densities. In theory, the less 

compressible a material, the more flowable it is. A 

material having values of less than 20% has good flow 

property. 

     Tapped density – Bulk density 

           CI =                                   

                                                    Tapped density      

 

Table 3: Grading of powders according to compressibility 

index 

Sl. No 
%  Compressibility 

index 
Properties 

1 5-12 Free flowing 

2 12-19 Good 

3 19-21 Fair 

4 23-35 Poor 

5 33-38 Very poor 

6 >40 Extremely poor 

 

� Determination of Angle of Repose: Angle of repose is 

an indication of the frictional forces existing between the 

blend particles.  It is the maximum angle possible 

between the surface of the pile of blend and the horizontal 

plane:  

                               tan θ = h / r  

                            Where, θ is the angle of repose; ‘h’ is the 

height of the heap of powder and ‘r’ is the radius of the 

heap of the powder. Therefore θ = tan
-1

 (h/r).     

 

Table-4: Grading of powders according to angle of repose 

Sl. No. Angle of repose (θ) Type of flow 

1 <25 Excellent 

2 25-30 Good 

3 30-40 Passable 

4 >40 Very poor 

 

Method (Fixed Funnel Method): 

Weighed quantities of the blend were poured through the 

funnel from the fixed height onto the graph paper. The 

height of the heap was measured. The circumference of 

the heap was marked by pencil. The area of the circle 

formed was calculated on the basis of large squares and 

small squares present inside the circle and angle of repose 

was then calculated on the parameter ‘r’ which was found 

out from the area of circle. 

Post Compression Parameters  

� Weight Variation:
 [19, 20]

  The weight of the tablet being 

made was routinely determined to ensure that a tablet 

contains the proper amount of drug. The IP weight 

variation test is done by weighing 20 tablets individually, 

calculating the average weight and comparing the 

individual weights to the average. The tablets met the IP 

specification that not more than 2 tablets are outside the 

percentage limits and no tablet differs by more than 2 

times the percentage limit. IP official limits of percentage 

deviation of tablet are presented in the Table -5. 

 

Table 5: Weight Variation Limits 

Sl. 

No. 

Average  weight  of 

tablet (mg) 

Maximum  % 

difference  allowed 

1 130 or less 10 

2 130-324 7.5 

3 324< 5 

 

� Tablet Thickness
19,20

:
 

Thickness of the tablet is 

important for uniformity of tablet size. Thickness was 

measured using Vernier Calipers. It was determined by 

checking the thickness of three tablets of each 

formulation. 

� Tablet Hardness
19,20

:
 

 The resistance of tablets to 

shipping or breakage under conditions of storage, 

transportation and handling before usage depends on its 

hardness. The hardness of each batch of tablet was 

checked by using digital hardness tester. The hardness 

was measured in terms of kg/cm
2
. Three tablets were 

chosen randomly and tested for hardness.  The average 

hardness of three determinations was recorded. 

� Friability
19,20

:
 

Friability generally refers to loss in 

weight of tablets in the containers due to removal of 

fines from the tablet surface. Friability generally reflects 

poor cohesion of tablet ingredients.  

Method 10 tablets were weighed and the initial weight 

of these tablets was recorded and placed in Roche 

friabilator and rotated at the speed of 25 rpm for 100 

revolutions.  Then tablets were removed from the 

friabilator, dusted off the fines and again weighed and 

the weight was recorded.  

Percentage friability was calculated by using the 

formula: 

% Friability = 

Initial weight of the tablets – Final weight 
of the tablets X 100 

      Initial weight of the tablets 

� Content Uniformity Test
21

: 
 
The tablets were tested for 

their drug content uniformity. At random 20 tablets were 

weighed and powdered. The powder equivalent to 10 mg 

of metoclopramide HCl was transferred to 50ml 

volumetric flask and 40 ml of ethanol is added. The 

solution was shaken thoroughly. Then the volume is 

adjusted to 50ml with ethanol. The undissolved matter 

was removed by filtration through Whatmann No.41 

filter paper. Then dilute the solution to obtain 10µg 

Sl. No. Hausner’s ratio Property 

1. 0-1.25 Free flowing 

2. 1.25-1.6 Cohesive powder 
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solution. The absorbance of the diluted solutions was 

measured at 276nm. The concentration of the drug was 

calculated from the standard curve of the 

metoclopramide Hcl in ethanol. The mean percent drug 

content was calculated as an average of three 

determinations. The results were shown in Table

� Wetting Time
12,23

: 
 
A piece of tissue paper (10.75 × 12 

mm) folded twice was placed in a culture dish (d = 6.5 

cm) containing 6 ml of simulated saliva (phosphate 

buffer pH 6.8). A tablet was carefully placed on the 

surface of tissue paper and the time required for 

simulated saliva to reach the upper surface of the tablet 

was noted as the wetting time (Figure-1). 

� Water Absorption Ratio
12,23

: 
 
A test was done with the 

same procedure as that of wetting time. In this test, initial 

Figure-1: Wetting time and water absorption ratio of Fast Dissolving Tablet

� In-vitro Dispersion Time
24

: In vitro 

measured by dropping a tablet in a beaker containing 50 ml of Sorenson's buffer pH 6.8. Three tablets from each formulation 

were randomly selected and in vitro dispersion time was performed. The results were shown in Tables
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solution. The absorbance of the diluted solutions was 

6nm. The concentration of the drug was 

calculated from the standard curve of the 

metoclopramide Hcl in ethanol. The mean percent drug 

content was calculated as an average of three 

The results were shown in Table-7. 

ce of tissue paper (10.75 × 12 

mm) folded twice was placed in a culture dish (d = 6.5 

cm) containing 6 ml of simulated saliva (phosphate 

buffer pH 6.8). A tablet was carefully placed on the 

surface of tissue paper and the time required for 

to reach the upper surface of the tablet 

A test was done with the 

same procedure as that of wetting time. In this test, initial 

weight of the tablet was noted before placing it on a 

Petridish. After complete wetting, the wetted tablet was 

then weighed (Figure-1). 

Table-7. 

The water absorption ratio ‘R’ was determined using the 

equation,  

                                         Wa 

                      R= 100 ×      

                                                      

            Where,  

               Wa = weight of tablet before water absorption, 

               Wb = weight of tablet after water absorption.

 

1: Wetting time and water absorption ratio of Fast Dissolving Tablet 

 

In vitro dispersion time is the time required to a tablet for its complete dispersion. It was 

measured by dropping a tablet in a beaker containing 50 ml of Sorenson's buffer pH 6.8. Three tablets from each formulation 

dispersion time was performed. The results were shown in Tables

Feb 2014                 19 

weight of the tablet was noted before placing it on a 

etridish. After complete wetting, the wetted tablet was 

). The results were shown in 

The water absorption ratio ‘R’ was determined using the 

Wa - Wb                  

           Wb 

= weight of tablet before water absorption,  

= weight of tablet after water absorption. 

 

dispersion time is the time required to a tablet for its complete dispersion. It was 

measured by dropping a tablet in a beaker containing 50 ml of Sorenson's buffer pH 6.8. Three tablets from each formulation 

dispersion time was performed. The results were shown in Tables-7. 
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Figure-

� In-vitro Disintegration Time
24

:  The test was carried out on 6 tablets using the apparatus specified in I.P. 

37
o
C±2

o
C was used as a disintegration media and the time taken for complete disintegration of the tablet with no palable 

mass remaining in the apparatus was measured in seconds (Figure

 

� Dissolution Study
25

: In-vitro dissolution of a Metoclopramide HCl fast dissolving tablets were studied in USP TDT

dissolution apparatus (Electrolab) employing a paddle stirrer. 900 ml of phosphate buffer pH 6.8 was used as dissolution 

medium. The stirrer was adjusted to rotate at 50 rpm. The temperature of dissolution media was previously warmed to 

37±0.5°C and was maintained throughout the experiment. One tablet was used in each test, 5 ml of sample of dissolution 

medium were withdrawn by means of syri

by measuring the absorbance at 272 nm. The volume withdrawn at each time interval was replaced with fresh quantity of 

dissolution medium. Percentage amount of Metoclopramid

are given in Table-8 and Figure-5. 

In vitro drug release studies details: 

Apparatus used    :  

Dissolution medium   :  

Dissolution medium volume  :  

Temperature    : 

Speed of basket paddle   :  

Sampling intervals   : 

Sample withdraw   :  

Absorbance measured  :  
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-2: In-vitro Dispersion Time of Fast Dissolving Tablet 

 

The test was carried out on 6 tablets using the apparatus specified in I.P. 

C was used as a disintegration media and the time taken for complete disintegration of the tablet with no palable 

mass remaining in the apparatus was measured in seconds (Figure-3). 

 
Figure-3: Disintegration Apparatus 

 

dissolution of a Metoclopramide HCl fast dissolving tablets were studied in USP TDT

dissolution apparatus (Electrolab) employing a paddle stirrer. 900 ml of phosphate buffer pH 6.8 was used as dissolution 

er was adjusted to rotate at 50 rpm. The temperature of dissolution media was previously warmed to 

37±0.5°C and was maintained throughout the experiment. One tablet was used in each test, 5 ml of sample of dissolution 

medium were withdrawn by means of syringe fitted with pre-filter at known intervals of time and analyzed for drug release 

by measuring the absorbance at 272 nm. The volume withdrawn at each time interval was replaced with fresh quantity of 

dissolution medium. Percentage amount of Metoclopramide HCl released was calculated and plotted against time. The results 

 

 USP TDT-08L dissolution test apparatus 

 6.8 pH phosphate buffer solution. 

 900 ml 

 37±0.5°C 

 50 rpm 

 2min & 5min 

  5 ml 

 272nm 
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The test was carried out on 6 tablets using the apparatus specified in I.P. Distilled water at 

C was used as a disintegration media and the time taken for complete disintegration of the tablet with no palable 

dissolution of a Metoclopramide HCl fast dissolving tablets were studied in USP TDT-08L 

dissolution apparatus (Electrolab) employing a paddle stirrer. 900 ml of phosphate buffer pH 6.8 was used as dissolution 

er was adjusted to rotate at 50 rpm. The temperature of dissolution media was previously warmed to 

37±0.5°C and was maintained throughout the experiment. One tablet was used in each test, 5 ml of sample of dissolution 

filter at known intervals of time and analyzed for drug release 

by measuring the absorbance at 272 nm. The volume withdrawn at each time interval was replaced with fresh quantity of 

e HCl released was calculated and plotted against time. The results 
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Table 6: Pre-compression Parameters of Formulations Prepared by Direct Compression Method

SI. No. Formulation 

code 

Angle of Repose 

(θ)

1. . FCP1 29.13

2.  FCP2 28.1

3.  FCP3 30.19

4.  FCP4 27.46

5.  FCP5 28.45

6.  FHR1 31.46

7.  FHR2 29.31

8.  FHR3 28.33

9.  FHR4 27.19

10.  FHR5 25.21

Table 7: Post-compression Parameters of Formulations Prepared by Direct Compression Method

Parameters 

FCP1 FCP2 

Hardness*±SD 

(kg/cm²) 

3.37± 

0.25 

3.00± 

0.36 

Thickness*±SD (mm) 2.20± 

0.10 

2.20± 

0.00 

Friability (%) 0.61 0.76 

In-vitro Dispersion 

time*± SD (Sec) 

54.00±3

.61 

47.67±0

.58 

In-vitro disintegration 

time*± SD (Sec) 

47.67±1

.53 

34.00±3

.61 

Wetting Time*± SD (Sec) 23.33±1

.53 

18.33±2

.59 

Water Absorption           

 ratio*± SD (%) 

32.21±1

.74 

33.87±0

.93 

Percent Drug 

Content*± SD 

100.76±

0.17 

99.62±0

.21 

Weight Variation (%) 
All values are expressed as mean ± SD, n=3* 
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Figure 4: Dissolution Apparatus 

 

 

RESULTS 

compression Parameters of Formulations Prepared by Direct Compression Method

Angle of Repose 

(θ) 

Bulk Density 

(gm/cc) 

Tapped Density 

(gm/cc) 

Carr’s Index 

29.13 0.48 0.59 

28.1 0.45 0.54 

30.19 0.47 0.58 

27.46 0.50 0.63 

28.45 0.48 0.62 

31.46 0.57 0.65 

29.31 0.49 0.58 

28.33 0.56 0.66 

27.19 0.48 0.61 

25.21 0.53 0.65 

 

compression Parameters of Formulations Prepared by Direct Compression Method

Formulation code 

FCP3 FCP4 FCP5 FHR1 FHR2 FHR3

3.20± 

0.26 

2.93± 

0.15 

3.17± 

0.32 

3.27± 

0.21 

3.63± 

0.15 

3.47±

2.23± 

0.06 

2.27±0.

06 

2.20±0.

10 

2.13±0.

06 

2.23±0.

15 

2.30

0.55 0.96 0.50 0.70 0.45 

41.33±

1.15 

40.33±

2.25 

26.67±

1.53 

71.33±1

.53 

62.00±2

.65 

60.67

20.33±

1.53 

14.33±

1.53 

9.33±1.

15 

61.33±2

.08 

42.67±3

.51 

32.33

16.00±

1.00 

12.33±

0.58 

9.67±0.

58 

27.00±1

.73 

25.33±2

.08 

20.00

43.66±

1.09 

40.48±

0.93 

41.60±

0.17 

33.40±2

.82 

35.05±1

.36 

35.58

99.73 

±0.14 

98.45 

±1.19 

99.78±

0.11 

98.76±0

.10 

99.97±0

.32 

101.40 

(182.8-214.5mg) Within the IP limits of ± 7.5%

Feb 2014                 21 

compression Parameters of Formulations Prepared by Direct Compression Method 

Carr’s Index 

(%) 

Hausner’s 

Ratio 

18.64 1.23 

16.67 1.20 

18.97 1.23 

20.63 1.26 

17.74 1.22 

12.31 1.14 

15.52 1.18 

15.15 1.18 

21.31 1.27 

18.46 1.23 

compression Parameters of Formulations Prepared by Direct Compression Method 

FHR3 FHR4 FHR5 

3.47± 

0.12 

3.60± 

0.10 

3.27± 

0.15 

2.30± 

0.10 

2.13± 

0.06 

2.13± 

0.06 

0.80 0.70 0.85 

60.67±1

.15 

55.67±1

.15 

49.67±1.

53 

32.33±2

.08 

23.00±1

.00 

17.33±1.

53 

20.00±2

.00 

17.00±2

.00 

12.33±2.

08 

35.58±2

.02 

38.08±1

.50 

40.54±2.

07 

101.40 

±1.4 

97.61±0

.16 

99.33±0.

54 

214.5mg) Within the IP limits of ± 7.5% 
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Table 8: in vitro drug release data of formulations in pH 6.8 Phosphate Buffer 

Time 

(Mins) 

Cumulative percent drug release 

FCP1 FCP2 FCP3 FCP4 FCP5 FHR1 FHR2 FHR3 FHR4 FHR5 

2 44.17 46.83 49.55 55.77 61.36 24.50 26.50 28.96 33.41 37.79 

4 47.48 49.03 52.31 59.02 64.65 27.68 29.37 32.37 36.83 42.67 

6 51.37 52.97 55.46 62.64 69.22 30.40 32.71 35.86 39.18 45.48 

8 53.47 55.11 59.13 65.35 74.64 33.58 35.28 39.36 43.83 48.61 

10 58.22 59.04 62.86 67.78 78.17 35.92 38.70 44.63 47.10 52.50 

15 63.76 66.04 67.08 75.73 80.35 42.18 43.73 50.13 52.38 58.01 

20 67.35 71.70 74.64 81.46 87.43 47.92 50.62 61.55 58.20 62.30 

25 72.56 76.53 79.71 86.38 92.65 57.22 61.07 67.90 65.67 67.13 

30 79.09 84.84 87.22 93.66 98.79 64.68 68.82 72.74 74.74 77.50 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-5: Cumulative percent drug released Vs time plots (zero order) of FCP and FHR in pH 6.8 Phosphate Buffer 

 

Table 9: Dissolution parameters for the formulations 

SI. 

No. 

Formulation 

code 

t25% (min) t50%  

(min) 

t70% (min) t90% (min) Cumulative %  drug 

released in 30min 

1. FCP1 1.12 5.12 22.36 >30 79.09 

2. FCP2 0.55 4.24 18.48 >30 84.84 

3. FCP3 1.00 2.12 16.48 >30 87.22 

4. FCP4 0.48 1.48 11.24 27.48 93.66 

5. FCP5  0.48 1.36 6.12 22.00 98.79 

6. FHR1 2.12 20.48 >30 >30 64.68 

7. FHR2 1.48 19.36 >30 >30 68.82 

8. FHR3 1.36 14.48 27.00 >30 72.74 

9. FHR4 1.24 12.24 27.12 >30 74.74 

20. FHR5 1.24 8.36 26.24 >30 77.50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure- 6: Comparison of dissolution parameters (t25%, t50%, t70% and t90%) of fast dissolving tablets of Metoclopramide HCl 
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RESULTS AND DISCUSSION 

The present study was undertaken to formulate and evaluate 

fast dissolving tablet of  Metoclopramide HCl by direct 

compression method using different concentrations of 

crospovidone (1.5% - 7.5%) as synthetic superdisintegrant and 

isolated mucilage of Hibiscus rosasinensis (1.5% - 7.5%) as 

natural superdisintegrant.  

Bulk densities of various formulations varied 0.45 to 0.57 

gm/cc.  The angle of repose and the compressibility values 

varied from 25.21 to 31.46 and 12.31 to 21.31%, respectively. 

From these values, it was evident that these blends had good 

flow properties.  

Weight variation was found within the specification of the IP 

limits of ± 7.5%. Average weight of 20 tablets of all ten 

formulations was  found  in  the  range  of  182.8 to 214.5 mg. 

Hardness,  thickness  and  friability  of  all  the  tablet 

formulations  were  observed  in the  range  of  2.93  to 3.63  

kg/cm
2
, 2.13 to  2.30  mm  and  0.45 to  0.96%, respectively. 

Wetting time and water absorption ratio was  found  in  the  

range  of  9.67 to 27.00 sec  and  32.21 to  43.66%,  

respectively, which facilitate the faster dispersion in the 

mouth. Drug  content  of  all  the formulations  was  found  in 

the  range  of  97.61 to 101.40%.   

The in-vitro disintegration time was measured by the time 

taken to undergo complete disintegration and was observed 

rapid with the batches containing crospovidone (9.33 to 47.67 

sec) and delayed with the batches containing hibiscus 

rosasinensis (17.33 to 61.33 sec). The rapid disintegration 

may be due to the rapid uptake of water from the medium, 

swelling and bursting effect.  

In vitro dissolution studies of various formulations at different 

time intervals are reported in (Table-8).  The formulation 

FCP5 showed the maximum dissolution rate of 98.79% drug 

release in 30 min, whereas the FHR5 formulation released up 

to 77.50% in 30 min. From  the  overall  observations,  

formulation  FCP5 containing  7.5% w/w crospovidone was 

considered  to be the best formulation, which releases up to 

98.79% of  the  drug  in  30 min. 

CONCLUSION 

The present work was aimed to formulate the fast 

disintegrating tablet of Metoclopramide HCl by using 

synthetic and natural superdisintegrants, crospovidone and 

Hibiscus rosasinensis respectively. The results from in vitro 

disintegration time, in vitro release study, wetting time and 

water absorption ratio showed that crospovidone is more 

beneficial than the Hibiscus rosasinensis mucilage. Thus it can 

be concluded that, the formulation FCP5 containing 

crospovidone (7.5% W/W) is most acceptable. 
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