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ABSTRACT

This study presents the formulation and evaluation of an immediate-release tablet of
metoclopramide hydrochloride, a dopamine D: receptor antagonist widely used for the
management of nausea, vomiting. The primary objective was to develop a tablet that ensures
rapid disintegration and dissolution, enhancing the onset of therapeutic action. Formulation
development involved direct compression and wet granulation techniques using excipients
such as starch, lactose, propyl paraben, methyl paraben, talc, magnesium stearate and
disintegrants like sodium starch glycolate The tablets were evaluated for physical parameters
including hardness, friability, weight variation, disintegration time, and in vitro drug release.
Among the formulations, the batch containing as a superdisintegrant sodium starch glycolate
exhibited the best performance, with a disintegration time under 2 minutes and over 85%
drug release within 30 minutes. The drug-excipient compatibility was confirmed through
FTIR analysis, and the optimized batch showed acceptable stability under accelerated
conditions. The study concludes that an effective immediate-release tablet of metoclopramide
can be formulated with optimal disintegration and release profiles suitable for rapid relief of

gastrointestinal symptoms.
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INTRODUCTION

Immediate Release (IR) Tablets are oral solid dosage forms designed to disintegrate and

release the active pharmaceutical ingredient (API) rapidly after administration.

Figure: 1
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Dopamine antagonists are drugs that bind to dopamine receptors (mainly D2 receptors) and
inhibit the physiological actions of dopamine, either centrally (in the brain) or peripherally (in
other tissues). Dopamine antagonists are frequently formulated as immediate release tablets

to ensure a rapid onset of action, especially in conditions where fast symptom control is

critical. Here's a breakdown of the reasons Example: Metoclopramide

MATERIAL METHODS:
Metoclopramide Hydrochloride, Starch, Lactose, Methyl paraben, Propyl paraben, Talc,

Magnesium Stearate, Sodium starch glycolate

Tablet Compression Machine, Friability Tester, Tablet Hardness Tester, Bulk density

apparatus, Dissolution Apparatus

Formulation:

Pre-Compression Parameters in Tablet Formulation

Parameter

Description

Purpose

1. Bulk Density

Mass of powder per unit volume
without tapping

Indicates how well the powder fills the die
cavity

2. Tapped Density

Density after mechanical tapping

Assesses flow properties and
compressibility

3. Compressibility Index
(Carr’s Index)

Tapped-bulk
bulk X 100

Measures flowability

4. Hauser’s Ratio

Tapped density

Flow indicator (values >1.25 indicate poor
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Bulk density

flow)

5. Angle of Repose

Angle formed by powder cone

Assesses flow characteristics

6. Moisture Content

Measured via LOD or Karl Fischer
titration

Prevents sticking or degradation during
compression

7. Particle Size Distribution

Measured via sieve analysis or laser
diffraction

Influences flow, uniformity, and dissolution

8. Flow Rate

Rate at which powder flows through
an orifice

Essential for die filling consistency

9. Blend Uniformity

Assesses drug content uniformity in
the powder blend

Ensures dose accuracy

10. Lubrication Efficiency

Evaluates the effectiveness of
lubricants like Mg stearate

Affects tablet ejection and integrity

ANGLE OF REPOSE
Procedure: The fixed funnel method was employed to measure the angle of repose. A funnel

was secured with its tip at a given height (h), above a graph paper that is placed on a flat

horizontal surface. The blend was carefully pored through the funnel until the apex of the

conical pile just touches the tip of the funnel. The radius (r) of the base of the conical pile was

measured. The angle of repose was calculated using the following formula:

e TanO=h/r

Tan 6 = Angle of repose

YV V.V V V V V

WWW.Wjppr.com

h = Height of the pile,

r = Radius of the cone base

the angle of repose of powder it calculated without the added of glidants
The glidants selected is talc

The concentration are 1%,2%,3% ,4% and 5%

Add the gradient is low concentration to the powder and mix it
Estimate the angle of repose which blent in the trails 1

Calculated the angle of repose average

Repeat the same procedure for the concentration of glidants

0 =tanth/r

Where,

© = is the angle of repose
h = is the height in (cm)
r = is the radius in (cm)

Figure: 3
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[1 Tapped density procedure

> Take about 50 to 100 grams of the powder.

> Record the weight (m) accurately.

> Gently fill the 100 mL cylinder with the powder.

> Do not shake or tap during filling.

> Note the bulk volume (Vo) of the powder (in mL).
> Place the cylinder on the tapped density tester.

> Tap 500 times, and then check the volume.

> Tap another 750 times (total 1250) and check again.
> If volume changes <2 mL between readings, stop

1. PHARMACOPOEIAL TESTS

1. Content of active ingredient.

2. Uniformity of weight.

3. Uniformity of content.

4. Uniformity of container contents.

5. Disintegration.

6. Dissolution.

7. Uniformity of dispersion (for dispersible tablets only).

The first four standards are designed to control the amount of active drug in the tablet and the
number of tablets in a pack while the last three control the ability of the drug to be released
from the tablet.

3. Uniformity of content: In this test, ten tablets are assayed individually by the method
specified in the individual monograph or by means of any other suitable analytical method.
The tablets comply if not more than one tablet is outside the range of 85% to 115% of the
average value or if none of the tablets are outside the 85% to 115% range but none outside
the 75%-125% limits, then a further 20 tablets are assayed. This test is not applicable to
coated tablets other than film coated tablets and to tablets that are required to comply with the

test for content uniformity of active ingredients.

Disintegration test: This test determines whether tablets disintegrate within the prescribed
time when placed in a liquid medium under the prescribed experimental conditions. The test

is not applicable for modified release tablets and tablets for use in the mouth. Tablets for
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which the dissolution test is prescribed in the individual monograph are not required to
comply with this test. The apparatus used for the test consists of a basket rack assembly
supporting six glass tubes of specified dimensions, each tube being closed at the lower end by
a screen of 2 mm nominal aperture. For the test, one tablet is placed in each of six tubes and

if specified, a disc is added to each tube

The tubes are raised and lowered (28-32 times per minute) in a bath of fluid maintained at
37=2°C contained in a suitable vessel, preferably a 1000 ml beaker. The fluid is water unless
otherwise specified and for most uncoated tablets, the permitted disintegration time is
15minutes. Tablets are said to have disintegrated if no fragment (other than fragments of
coating) remains on the screen or, if particles remain, they are soft without a un wetted core.
If one or two tablets fail to disintegrate, the test is repeated on 12 additional tablets. Not less
than 16 of the total of 18 tablets tested should disintegrate.

The test is modified slightly for tablets other than uncoated tablets. For film coated tablets,
the specified disintegration time is 30 minutes while for other coated tablets, it is 60 minutes.
If coated tablets other than film-coated tablets fail to disintegrate in water, the same may be
replaced with 0.1M hydrochloric acid. Enteric coated tablets should not disintegrate in 120
minutes when tested using 0.1M hydrochloric acid as the fluid medium and should
disintegrate within 60 minutes when subsequently tested in mixed phosphate buffer PH 6.8.
Dispersible and soluble tablets must disintegrate in water at 24° to 26° within three minutes,
and effervescent tablets must disintegrate within five minutes when tested in cold water at
20°-30° contained in a 250ml beaker.

6. DISSOLUTION TEST

The Indian pharmacopoeia permits two types of apparatus, the paddle apparatus and the
rotating basket apparatus for dissolution testing of tablets. The basket apparatus consists of a
cylindrical steel basket into which the tablet to be tested is placed. The assembly is then
immersed in the dissolution fluid contained in a cylindrical glass vessel and rotated at the
specified speed. The quantity and type of dissolution fluid to be used is specified in the
individual monographs and has to be maintained between 36.5° and 37.5° C. When using the
paddle apparatus, the tablet is allowed to sink to the bottom of the vessel prior to the rotation
of the paddle. A suitable device such as a wire or glass helix may be used to prevent
floatation of tablets. Aliquot samples of the dissolution medium are withdrawn at specified

intervals and analyzed for the drug content. Except in the case of single sampling, an equal
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volume of the dissolution medium is immediately replaced to the vessel. The amount of the
drug dissolved is calculated as percentage of the labelled claim. The test is carried out in
stages, the acceptance criteria for the test being as specified in Table 15.2. If the results do
not conform to the requirements at stage S1, testing is continued with additional tablets

through stages S2 and S3 unless the result conform at stage S2.

UNIFORMITY OF DISPERSION:

: . Formulations
S. No | Ingredi ents (in mg) = = £3 E2 5 6 E7 = =
Metoclopramid e

1 Hydrochloride 10 10 10 10 10 10 10 10 10
2 Starch 542 | 59.2 | 642 | 542 | 59. | 642 | 542 | 522 | 64.2
3 Lactose 295 | 245 | 195 30 45 | 19.2 29 24
4 Methyl paraben sodium | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18
5 Propyl paraben sodium 0.12 | 012 | 012 | 0.12 | 0.12 | 0.12| 0.12 | 0.12 | 0.12
6 Starch for paste 4 4 4 4 4 4 4 4 4
7 Talc 1 1 1 1 1 1
8 Magnesium stearate 1 1 1 1 1 1 1 1 1
9 Sodium starch glycolate 0.5 1 15 0.5 1 1.5
10 | Total weight (in mg) 100 100 100 | 100 | 100 | 100 | 100 100 100

This test is applicable only to dispersible tablets and evaluates the uniformity of the dispersed
particles. For the test, two tablets are placed in 100ml of water and stirred gently until the
dispersion is complete. A smooth dispersion should be obtained which should pass through a

sieve screen with a nominal mesh aperture of 710 pm (sieve number 22).

2. NON-PHARMACOPOEIAL TESTS

A wide variety of non-pharmacopoeia tests are applied to tablets, both as in-process controls
and as part of quality assurance programmers. Tests like individual tablet weights, thickness
and diameters are routinely measured. Other non-pharmacopoeia tests include:

HARDNESS: Hardness or crushing strength is a measure of the mechanical strength of the
tablet. The test measures the compressional force which, when applied diametrically to the
tablet, just causes it to fracture. A number of commercial instruments are available for

measurement of the same and these works on similar principles.

Examples include Monsanto and strong Cobb hardness testers. A moving plunger presses on
the edge of the tablet, which is held either vertically or horizontally, and the applied force is
measured by a suitable means. In the Monsanto hardness tester, the force is applied via a
screw-driven spring and the force required to break the tablet is directly read from the

WWW.Wjppr.com Vol. 02, Issue 07, 2025

14

——
| —



http://www.wjppr.com/

Maloth et al. World Journal Of Pharmacy and Pharmaceutical Research

calibrated scale. In case of Pfizer tester, the tablet is placed between the jaws of the tester and

a gripping action transfers the force to the tablet

The reading is read from the pressure dial fitted with the apparatus. It has been shown that the
rate at which force is applied can affect the measured value of the crushing strength, and so
more accurate results are obtained if the force is applied at a uniform rate by mechanical or
electromechanical means rather than manually. Examples in this category include

Schleuniger, CT40 and Eureka testers

FRIABILITY: Friability test is performed to assess the resistance of the tablet to abrasion
and shock which may be encountered during handling and transportation. The most common
equipment used for the test is the Roche Friabilator. It consists of a circular plastic chamber
divided into 2 to 3 compartments. The chamber is made to rotate at a speed of 25 rpm. With
each rotation the tablets drop from a height of 15cm. Weighed samples of tablets are placed
in the chamber and subjected to a standardised level of agitation, usually 100 revolutions and
are weighed again. Friability is expressed as percentage weight loss and should normally be

less than 1% w/w.

Formulation of Metoclopramide Hydrochloride Tablets

Characterization of Drug

Test Specification Result
Colour White Confirms
Odour Odourless Confirms
Physical State Crystalline Powder Confirms
Melting point 182°C-185°C 183°C
Thin Layer Test Preparation is more intense Confirms
Chromatography than Standard Preparation

pH of Water Solution 4.5- 6.5 Confirms

The FTIR Spectrum of Metoclopramide Hydrochloride
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Spectral assignment of metoclopramide hydrochloride

S. No | Functional Group Frequency (cm?)
1 |C=0 1600
2 |O-H, N-H 3200, 3300,3340, 3400,3460.
3 NH (Amide) 1540
4 |C-O 1270
5 |C-Cl 700
Pre-compression parameters
Parameters Bulk Der31$ity T_apped , Carr’s | Angle of Hausper
(g/cm”) density (g/cm®) | Index (%6) | Repose (0) Ratio
F1 0.59 0.75 12 25.25 1.2
F2 0.63 0.73 13.69 26.27 1.15
F3 0.61 0.71 14.08 27.32 1.16
F4 0.60 0.70 13.79 26.65 1.16
F5 0.62 0.71 12.67 28.42 1.14
F6 0.64 0.74 13.51 29.96 1.15
F7 0.63 0.72 12.5 25.07 1.14
F8 0.66 0.76 13.15 26.56 1.15
F9 0.64 0.75 14.66 27.60 1.17
Particle size determination of Metoclopramide hydrochloride
Sieve Microns Wt of drug + | Wtofthe drug | % of drug | Cumulative%o of
No sieve (Q) retained (Q) retained drug (p) retained
#18 1000 389.7 3.7 18.5 18.5
#50 297 360 16 80 98.5
#70 210 331.3 0.3 15 100
#120 125 340 0 0 0
#140 105 338 0 0 0
#170 88 325 0 0 0
#200 74 320 0 0 0
#200 460 0 0 0
Pass
20 100
Evaluation of Post Compression Parameter
—_ o
c < Q\o, = (9) ﬁ g
g B é - qD— i < g m =
Sg1 52 89| 28 | 5 |EE E3
EC| 52| 5| 287 | Esf 2 | 28| £2
o I~ = T S 2 = EL g
L. L = = ~ 2 c
@ c Q [} ; 'S
> > O IS A
F1 3.7 0.69 | 102.3+0.15 | 98.94+0.25 2.7 36 | 42+0.73
F2 3.9 0.71 | 101.2+0.66 | 99.46+0.24 2.7 39 | 51+0.58
F3 4.2 0.68 | 98.9+0.301 | 99.65+0.33 2.7 45 | 55+0.65
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F4 3.6 0.71 | 100.6+0.23 | 99.45+0.12 2.7 38 | 34+0.59
F5 35 0.74 | 102.1+£0.18 | 99.25+0.31 2.7 40 | 41+0.85
F6 4.1 0.72 | 101.3+0.26 | 99.52+0.06 2.8 43 | 45+0.71
F7 3.7 0.69 | 101.6+0.22 | 99.86+0.39 2.7 35 | 30+0.64
F8 3.9 0.71 | 99.5+0.18 | 99.78+0.35 2.7 39 | 32+0.48
F9 4.1 0.70 | 100.8+0.21 | 99.42+0.14 2.8 42 | 35+0.40
Drug Release Study
In-vitro Drug release profile of various formulation and innovator
. . Formulation
Time (Min) F5 F6 F7 Fs F9 Innovator
3 30.24 31.11 32.46 32.24 32.18 35.50
6 61.18 73.56 76.11 63.18 73.56 56.40
9 89.12 89.38 90.18 90.12 88.56 76.40
12 93.92 92.18 97.34 95.92 94.24 92.68
15 94.42 93.76 99.10 96.26 95.16 99.58
Stability studies of optimized formulation F7 at 25°C/ 60% RH.
. Observation
S.No |Evaluation Parameters Initial 1 Month > Months
1 Physical Appearance White White White
2 Weight variation (%) 101.6+0.22 101.9+0.22 101.9+0.22
3 Friability (%) 0.69 0.71 0.71
4 Thickness (mm) 2.7+0.051 2.7+0.046 2.7+0.056
5 Hardness (kg/cm?) 3.70+0.18 3.68+0.27 3.68+0.29
6 Disintegeration Time (sec) 30+0.64 28+0.54 28+0.59
8 Drug content (%) 99.86+0.25 99.85+0.15 99.85+0.23
120
100
—+—F5
0 ——F6
60 F7
F8
@ —3—F4
20 —a— INNOVATOR
J
TIME
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Stability studies of optimized formulationF7 at 40°C/ 75% RH.

. Observation

S.No |Evaluation Parameters Initial 1 Month 5 Months
1 Physical Appearance White White White
2 Weight variation (%) 101.6+0.22 101.8+0.35 101.8+0.22
3 Friability (%) 0.69 0.71 0.72
4 Thickness (mm) 2.7+0.053 2.7+£0.42 2.7+0.048
5  |Hardness (kg/cm?) 3.70+0.21 3.65+0.26 3.65+0.29
6 Disintegeration Time (sec) 30+0.62 28+0.54 28+0.60
7 Drug content (%) 99.86+0.28 99.86+0.35 | 99.85+0.39

Stability study of In-vitro dissolution of optimized formulation

Time . Cumulative% Drug Release ;
(Min) Stored at 25°C Temperature Stored at 40°C Temperature
After 1 Month | After 2 Months | After 1 Month | After 2 Months
3 31.42 31.08 31.38 30.96
6 74.85 74.52 74.45 74.36
9 89.18 88.98 88.84 88.53
12 96.34 96.12 96.38 95.97
15 98.98 98.97 98.94 98.91
Comparison of Formulated and Marketed Tablets
SlI. No | Parameters F7 Marketed Tablet
1 Average weight of Tablet(mg) 101.6+0.22 140+0.58
2 Hardness (kg/cm2) 3.7+0.16 3.9+0.21
3 Friability (%) 0.69 0.26
4 Wetting Time (%) £S.D 35+0.64 32+0.58
5 Uniformity of Drug Content (%) + S.D 99.86+0.32 99.80+0.28
6 Disintegration Time (sec) £ S.D 30+0.62 25+0.53
7 Thickness(mm) 2.7+0.043 2.2+0.064
8 Drug Release (%) 99.58 99.10
CONCLUSION

The Present study was conducted to formulate and evaluate the immediate release tablet
of Metoclopramide hydrochloride. Pre-formulation study was carried out initially with
study of selection of super disintegrants was done and different formulations were
prepared using sodium starch glycolate and starch as disintegrants. Immediate release
tablet of Metoclopramide hydrochloride was prepared by wet granulation method. The
tablet disintegrated rapidly and has an acceptable friability and hardness. In vitro drug
release from the tablets shows significantly improved drug dissolution. Hence it could be
concluded that the super disintegrant based on immediate release tablet of Metoclopramide
hydrochloride would be quite effective in emesis, providing quick onset of action on

administration.
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