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ABSTRACT:

The objective of the study was to formulate and evaluate Mouth Dissolving Tablets of
Metoclopramide. Direct compression method was used to formulate mouth dissolving tablet of
Metoclopramide by employing different super disintegrates and magnesium stearate (lubricant),
Talc. These prepared formulations were then evaluated. Dissolution and drug content tests were
performed using USP apparatus II and ultraviolet spectrophotometry, respectively. All formulations
showed compliance with pharmacopeia standards. The effect of super disintegrates concentration
and direct compression method on drug release profile was studied. Release profile of F16 were
found to be satisfactory comparing to other formulations. F16 Formulation as processed excipient
was found to be the best super disintegrates for the preparation of Metoclopramide mouth
dissolving tablets formulations. Due to it has exhibited faster disintegration time and best
dissolution profile when compared to other formulations.

1.
INTRODUCTION

Mouth-dissolving tablets (MDTs are solid dosage forms
designed to disintegrate or dissolve rapidly in the oral
cavity with minimal water, forming a swallow able
suspension.] MDTs improve patient compliance in
populations with dysphagia offer ease of administration
during travel or when water is

unavailable, and can provide faster onset for drugs that
are intended to act quickly or be absorbed from the oral
mucosa.2 Metoclopramide hydrochloride (MCP) is a
widely used antiemetic and prokinetic agent prescribed
for nausea and vomiting associated with chemotherapy,
gastroesophageal reflux disease, and postoperative
conditions.3 This study aims to design, prepare,
and perform in-vitro evaluation of metoclopramide
hydrochloride mouth-dissolving tablets.4 The study
outcomes will identify formulations that provide rapid
disintegration, acceptable mechanical properties,

Formulation table:

effective taste masking, and favourable early-time
dissolution suitable for rapid therapeutic action.5

2.MATERIALS

Metoclopramide hydrochloride was procured from
Yarrow chem. Products Mumbai. Croscaramellose and
Sodium alginate was obtained from Sun Pharma
Pvt.Ltd, Dewas. Other chemicals and the reagents used
were of analytical grade.

METHODOLOGY
Drug excipient compatibility

Compatibility studies of Metoclopramide and the
disintegrates were carried out by wusing Fourier
Transform Infrared Spectroscopy (FTIR). Fourier
transform infrared spectra of the samples were obtained
in the range of 4000 to 450 cm-1 using a FTIR by the
KBr disc method.6

Table-1: Composition of Metoclopramide Mouth dissolving tablets

STD | RUN | Metoclopramide | Croscaramellose | SSG DT | DC % DR
17 1 15 7.5 7.5 35 | 79.69 | 90.22
4 2 20 10 5 38 | 80.22 | 81.25
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15 3 15 7.5 7.5 40 | 76.39 | 86.27
16 4 15 7.5 7.5 35 | 82.25 | 85.31
7 5 10 10 10 28 | 78.45 | 91.58
20 6 15 7.5 7.5 30 | 63.89 | 90.25
2 7 20 5 5 25 | 71.25 | 85.24
12 8 15 11.7045 7.5 32 | 75.21 | 86.98
11 9 15 3.29552 7.5 26 | 72.1 | 95.37
19 10 15 7.5 7.5 22 | 6539 | 97.42
9 11 6.59104 7.5 7.5 30 | 62.25 | 93.19
3 12 10 10 5 26 | 74.81 | 87.86
13 13 15 7.5 329552 | 22 | 789 | 90.12
10 14 23.409 7.5 7.5 25 | 83.33 | 95.21
18 15 15 7.5 7.5 29 | 65.23 | 88.63
5 16 10 5 10 39 | 68.15 | 98.5

14 17 15 7.5 11.7045 | 26 | 82.1 | 95.1

1 18 10 5 5 23 | 80.12 | 89.37
8 19 20 10 10 27 | 85.22 | 90.25
6 20 20 5 10 22 | 7933 | 92.35

Variables and Constrains in Box Behnken experimental design

Table-2: Variables and Constrains in Box Behnken experimental design

Independent Variables Level Constrains
-1 0 1

X1 : mg of Metoclopramide 10 15 20 In the range

X2 : mg of Croscaramellose 5 7.5 10 In the range

X3 : mg of SSG 5 7.5 10

Dependent Variables

Y1 :DT

Y2 : DC

Y3 : % DR
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Procedure
Direct compression technique

Fast dissolving tablets of Metoclopramide were
prepared by direct compression. All the ingredients
were passed through 40-mesh separately. Then the
ingredients were weighed and mixed in geometrical
order and compressed into tablets of 300mg using 12
mm round flat punches on 10-station rotary tablet
machine (Rimek). 7

Evaluation of tablet Weight variation

Twenty tablets were randomly selected form each batch
and individually weighed. The average weight and
standard deviation of 20 tablets was calculated. The
batch passes the test for weight variation test if not more
than two of the individual tablet weight deviates from
the average weight by more than the percentage.§

Thickness

Twenty tablets were randomly selected form each batch
and there thickness was measured by using vernier
caliper. Thickness of three tablets from each batch was
measured and mean was calculated.9

Hardness

Hardness indicates the ability of a tablet to withstand
mechanical shocks while handling. The hardness of the
tablets was determined using Pfizer hardness tester. It is
expressed in kg/cm2. Three tablets were randomly
picked and hardness of the tablets were determined.10

Friability

Friability test is performed to assess the effect of
friction and shocks, which may often cause tablet to
chip, cap or break. Roche friabilator was used for the
purpose. This device subjects a number of tablets to the
combined effect of abrasion and shock by utilizing a
plastic chamber that revolves at 25 rpm dropping the
tablets at distance of 6 inches with each revolution.
Twenty tablets were weighed and placed in the Roche
friabilator, which was then operated for 25 rpm for 4
min. After revolution Tablets were dedusted and
reweighed. Compressed tablets should not lose more
than 1% of their weight.11

The percentage friability was measured using the
formula,

% F = {1-(Wo/W)} x100
Where,

% F = friability in percentage Wo = Initial weight of
tablet

W = weight of tablets after revolution

732

Content Uniformity

Powder equivalent of Metoclopramide was dissolved in
phosphate buffer pH 6.8. Sufficient dilutions were made
to obtain 10 mcg/ml solution. Absorbance of the
resulting solution was measured using a T60 model
UV/VIS spectrophotometer. From the absorbance
values, amount of drug present in the given tablet was
calculated. Procedure was repeated by using four more
tablets from the same formulation and the average value
of all five tablets was calculated.12

Wetting time

A piece of tissue paper folded twice was placed in a
small Petri dish containing ten milliliters of distilled
water and water-soluble die. A tablet was placed on the
paper and the time required for complete tablet wetting
was measured. Complete wetting can be taken as the
time at which colored water covered the entire tablet.13

In vitro disintegration time

Tablet disintegration experiment was carried out using
tablet disintegration test apparatus on six tablets
according to the pharmacopoeial guidelines for
immediate release tablets. One tablet was placed in each
of six tubes of the basket containing phosphate buffer
(pH 6.8), maintained at 37 0C £ 1 0C. The tablet was
considered disintegrated completely when all the
particles passed through the screen. The disintegration
time and standard deviation of 6 individual tablets were
recorded. 14

In- Vitro Release study

The release rate of Metoclopramide from mouth
dissolving tablets was determined using dissolution
testing apparatus II (paddle method). The dissolution
test was performed using 900 ml of phosphate buffer
pH 6.8 as a dissolution medium, at 37+0.50C and 50
rpm. A sample (5 ml) of the solution was withdrawn
from the dissolution apparatus at different time interval
(minutes). The samples were filtered through a 0.45m
membrane filter. Absorbance of these solutions was
measured using a instrument T60 model UV/VIS
spectrophotometer. Cumulative percentage of drug
release was calculated using an equation obtained from
a standard curve.15

Kinetics of drug release studies 16

The quantitative elucidation of the values obtained in
the dissolution study is facilitated by the usage of a
generic equation that mathematically translates the
dissolution curve in function of some parameters related
to the microspheres. For understanding the mechanism
of drug release and release rate kinetics of the drug 45
from dosage form, the Invitro drug dissolution data of
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optimized formulations obtained was fitted to various
mathematical models such as zero order, First order,
Higuchi matrix and Korsmeyer-Peppas models.

Zero order Kinetics

Drug dissolution from pharmaceutical dosage forms that
do not disaggregate and release the drug slowly can be
represented by the following equation:

Q0 - Qt = KOt

Arrangement of equation yields: Qt = Q0 + KOt Where
Qt is the amount of drug dissolved in time t,

QO is the initial amount of drug in the solution (most
times, Q0 = 0)

and KO is the zero-order release constant expressed in
units of concentration/time.

To study the release kinetics, data obtained from in vitro
drug release studies were plotted as cumulative amount
of drug released versus time.

First order Kinetics

The equation for first order release is given below Log
Qt =log Q0+ K1t/2.303

Where Qt is the amount of drug released in time t, QO is
the initial amount of drug in the solution and K1 is the
first order release constant.

A graph of the decimal logarithm of the released
amount of drug versus time will be linear. Microspheres
following this dissolution profile release the drug in a
way that is proportional to the amount of drug
remaining in its interior, in such way, that the amount of
drug released by unit of time diminishes.

Higuchi model

Higuchi described drug release as a diffusion process
based on the Fick's law, square root time dependent.
The simplified Higuchi equation is represented as

Qt=Kt

Where Qt = amount of drug released in time t, K =
Higuchi's constant

A linear relationship between amount of drug released
(QO versus square root of time (t%2) is observed if the
drug release from the microspheres is diffusion
controlled.

Korsmeyer-Peppas model

This mathematical model, also known as the Power
Law, has been used, very frequently; to describe the
drug release from several different pharmaceutical
modified release dosage forms. The Korsmeyer- Peppas

733

model relates drug release exponentially to time. It is
described by the following equation

Mt/Moo =atn

Where ‘a’ is a constant incorporating structural and
geometric characteristics of microspheres, ‘n’ is the
release exponent, indicative of the drug release
mechanism, and the function of ‘t° is Mt/ Moo
(fractional release of drug).

Stability studies

The success of an effective formulation can be
evaluated only through stability studies. The prepared
disintegration tablets of Metoclopramide were placed on
plastic tubes containing desiccant and stored at ambient
conditions, such as at room temperature, 40+2oc and
refrigerator 2-8oc for a period of 90 days.17

3.RESULTS AND DISCUSSION
FT-IR Spectrum of Metoclopramide

All the formulations were uniform in drug content and
the FTIR spectra of Metoclopramide and its mouth
dissolving tablets are identical. The principle FTIR
absorption peaks of Metoclopramide mouth dissolving
tablets were observed and found to be identical with the
spectra of Metoclopramide pure drug. Thus, from the
spectra it was understood that there was no interaction
between Metoclopramide and the disintegrates used in
the preparation of tablets.

E@ermanzu
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Fig-1: FT-IR Sample for Metoclopramide
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Fig-2: FT-IR Sample for physical mixture of drug and Excipients
Evaluation parameters Weight variation:

All the formulated (F1 to F20) tablets passed weight
variation test as the % weight variation was within the
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pharmacopoeial limits of [17.5% of the weight. The
weights of all the tablets were found to be uniform with
low standard deviation values.

Thickness:

Tablets mean thickness were uniform in F1 to F20
formulations and were found to be in the range of

2.2 mm to 3.1 mm.
Hardness:

The measured hardness of tablets of each batch ranged
between 2.2 to 3.9 kg/cm?2. This ensures good handling
characteristics of all formulations.

Friability:

Tablets were evaluated by using Roche friabilator and

friability of tablets was observed in the range 0.42-
0.46%

Content Uniformity:

The Metoclopramide mouth dissolving tablets were
tested for drug content by UV method, the percentage
drug content was found to be in between 62.25 to 85.22
%

Disintegration Time:

Tablets were evaluated for disintegration time in the
disintegration apparatus. The disintegration time was
found in the range 19- 39 sec.

Wetting Time:

Tablets were evaluated for wetting time test. The
wetting time was found in the range 30— 60. sec.

Table-3: Evaluation parameters of Metoclopramide mouth dissolving tablets

F. Weight Thickness Hardness Friability Drug Disintegration Time Wetting time
No. variation (mm)* (kg/cm?) (%) content (sec) (sec)
(mg)* % (%)

F1 100 2.5 32 0.38 79.69 35 43
F2 100 2.4 3.8 0.51 80.22 38 58
F3 101 22 2.7 0.42 76.39 40 60
F4 100 2.9 3.1 0.32 82.25 35 37
F5 99 2.3 3.6 0.26 78.45 28 30
F6 100 2.7 22 0.37 63.89 30 36
F7 101 2.6 3.5 0.37 71.25 25 35
F8 99 24 3.4 0.38 75.21 32 46
F9 100 2.9 2.9 0.42 72.1 26 38
F10 100 3.1 2.8 0.49 65.39 22 30
F11 99 2.3 3.1 0.52 62.25 30 37
F12 100 2.9 2.5 0.5 74.81 26 35
F13 101 2.8 3.6 0.48 78.9 22 32
F14 100 2.2 3.7 0.56 83.33 25 35
F15 99 2.8 3.9 0.48 65.23 29 36
F16 100 22 32 0.54 68.15 19 29
F17 100 2.5 3.1 0.52 82.1 26 37
F18 99 2.9 3.5 0.53 80.12 30 42
F19 101 2.3 3.6 0.49 85.22 32 38
F20 100 2.7 33 0.42 79.33 39 45
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Factor Coding: Actual
3D Surface
DT (sec)
Design Points:
@ Above Surface
© Below Surface

X1 = A
X2=8

Actual Factor
C=75

0T (sex)

Foactor Coding: Actusst

3D Surface
o< (%)

oCH

B Croscarametione (mg) A Metodopramride (mgh

Fig-3: Effect on independent variables of Drug content and Disintegration time

Dissolution studies studies these studies were carried out using dissolution
apparatus. The dissolution medium consisted of 900 ml

All the 20 formulations of Metoclopramide mouth of Standard buffer pH 6.8 for period of time.

dissolving tablets were subjected to in vitro release

Table-4: Drug release studies of F1-F7 formulation

Time F1 F2 F3 F4 F5 Fo F7

0 0 0 0 0 0 0 0

5 24.39 25.63 27.69 29.86 25.65 28.85 26.37
10 37.50 37.15 38.14 39.47 35.49 36.74 4025
15 52.36 58.49 55.43 58.42 60.22 58.90 50.25
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20 75 68.10 67.48 69.82 75.25 70.26 61.49
25 81.39 72.36 72.39 76.98 86.92 81.21 76.98
30 90.22 81.25 86.27 85.31 91.58 90.25 85.24
In vitro drug releasestudies
120
0 5 10 15 Tizr;e{min] 5 30 £
—a—F2 Fa F10 F11 —®—Fl2 —8—Fl3 —8—Fl4
Fig-4: Drug release studies of F1-F7 formulation
Table-5: Drug release studies of F8-F14 formulation
Time F8 F9 F10 F11 F12 F13 F14
0 0 0 0 0 0 0 0
5 25.25 28.60 36.58 32.16 29.82 25.69 22.36
10 39.80 45.36 56.93 45.87 43.18 40.25 38.49
15 55.10 62.22 60.15 59.86 50.25 52.39 49.68
20 63.37 73.69 79.86 72.39 61.25 71.29 65.37
25 73.69 80.25 85.69 80.25 76.39 82.36 78.10
30 86.98 95.37 97.42 93.19 87.86 90.12 95.21
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In vitro drug release studies

o 5 10 15 o 25 20 EL3
Time (min)
—8—F3 —8—F9 F10 F11 —#—Fl2 —#—Fl3 —@—Fl4

Fig-5: Drug release studies of F8-F14 formulation

Table-6: Drug release studies of F15-F20 formulation
Time F15 F16 F17 F18 F19 F20
0 0 0 0 0 0 0
5 26.38 33.36 30.12 32.36 29.68 25.16
10 423 49.8 41.59 42.16 36.82 32.68
15 55.28 65.15 60.36 55.98 54.72 55.58
20 65.34 79.98 75.82 63.36 65.69 67.82
25 78.98 86.39 82.36 75.69 87.46 85.9
30 88.63 98.5 95.1 89.37 90.25 92.35
In vitro drug release studies e
3 g =¥ 5
= . //.f
5 15 Time “?ﬁ] 25 30 35
~8—Fi5 —#—Fi6 F17 F12 —#—F13 —®—F20
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Fig-7: Effect on independent variables of Drug release studies

Fig-6: Dissolution Profile of F15 to F20 formulations

Kinetic modelling of drug release

All the 20 formulations of prepared mouth dissolving
tablets were subjected to in vitro release studies these
studies were carried out using dissolution apparatus.
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The results obtaining in vitro release studies were Higuchi model

plotted in different model of data treatment as follows:

1. Cumulative percent drug released vs. time Higuchi model y=B88sEL 17521
(zero order rate kinetics) e

2. Log cumulative percent drug retained vs. time
(First Order rate Kinetics)

% CDR

3. Cumulative percent drug released vs. square
root of time (Higuchi’s

—&— %CDR

-------- Linear (%CDR]

Classical Diffusion Equation)

4. Log of cumulative % release Vs log time o 2z 4 5 8 1 n
(Pappas Exponential Equation) AT

Zero order Kinetics
Fig-10: Higuchi model of optimized formulation

Zero order kinetics

Korsmeyer Peppas

y=3.0835x+ 12768
R*=0.9495

y=0.8707x +0.481
Korsmeyer Peppas R®=0.7352
25
—&— %CDR
weesssses Linear (¥CDR)
0 10 Time20{min} 0 @ o

Fig-8: Zero order kinetics of optimized formulation seesesee Linear (Log % COR)

First order kinetics

First order kinetics v =0.0199x +10829
R?=0.3996

Fig-11: Korsmeyer peppas of optimized formulation
—&— Log % CDR
--------- Linear (Log % CDR) The kinetic values obtained for formulation F16 were
shown. The values of in vitro release were attempted to
] 0 o w0 o fit into various mathematical models.

Time (min)

Log % CDR

Regression values are higher with Zero order release
kinetics. Therefore, all the Metoclopramide tablets Zero
order release  kinetics.  Therefore, all the
Metoclopramide tablets follow first order release
kinetics.

Table-7: Regression equations of mouth dissolving tablets F16

Fig-9: First order kinetics of optimized formulation

F. In vitro release in phosphate buffer P! 6.8
Regression values

code

Higuchi Korsmeyer
Zero order First order

Plot peppas
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F16 0.949 0.399

0.862 0.785

The table indicates that r2 values are higher for
Higuchi’s model compared for all the tablets. Hence
drug release from all the tablets followed diffusion rate-
controlled mechanism.

Table-8: Stability studies of all formulations

Stability Study: There was no significant change in
physical and chemical properties of the tablets of
formulation F-16 after 3 months. Parameters quantified
at various time intervals were shown.

Formulation Parameters Initial 1st and 3rd Limits as per
Code Month Month Month Specifications
25°C/60%RH Not less than
F-16 98.50 97.69 96.39 95.82
% Release 85 %
30°C/75% Not less than
RH 97.62 96.52 95.37
F-16 98.50 85 %
% Release
40°C/75% Not less than
RH 97.06 96.37 95.28
F-16 98.50 85 %
% Release

4.CONCLUSION

The study successfully demonstrated the feasibility of
formulating Metoclopramide Hydrochloride Mouth
Dissolving Tablets by direct compression technique
using suitable superdisintegrants. The optimized
formulation  exhibited excellent physicochemical
properties, rapid disintegration, and fast drug release,
making it highly beneficial for patients with swallowing
difficulties, pediatric and geriatric patients, as well as in
emergency conditions requiring quick onset of action.

Thus, the developed MDTs of Metoclopramide
Hydrochloride not only improve patient compliance but
also enhance therapeutic efficacy by ensuring rapid
onset of antiemetic action. This approach can serve as a
valuable platform for the development of mouth
dissolving dosage forms of other drugs with similar
therapeutic needs.

S. REFERENCES

1. Aulton, M. E. (2007). Aulton's Pharmaceutics: The
Design and Manufacture of Medicines (3rd ed.).
Churchill Livingstone.

739

2. Lachman, L., Lieberman, H. A., & Kanig, J. L.
(1986). The Theory and Practice of Industrial
Pharmacy (3rd ed.). Varghese Publishing.

3. Sastry, S. V., Nyshadham, J. R., & Fix, J. A. (2000).
Recent technological advances in oral drug delivery
— a review. Journal of Pharmacy & Pharmaceutical
Sciences, 3(1), 33-66.

4. Seager, H. (1998). Drug-delivery products and the
Zydis fast-dissolving dosage form. Journal of
Pharmacy and Pharmacology, 50(4), 375-382.

5. Marshal K. Compression and consolidation of
powdered solids. In: Lachman L, Lieberman HA,
Kanig JL, editors. The Theory and Practice of
Industrial Pharmacy. 3rd ed. Mumbai: Varghese
Publishing House; 1987. pp. 66—99.

6. Gudas GK, Manasa B, Rajesham VV, Kumar SK,
Kumari JP. Formulation and evaluation of fast
dissolving tablets of Chlorpromazine HCI. J Pharm
Sci Tech. 2010;2:99-102.

7. Kalia A, Khurrana S, Bedi N. Formulation and
evaluation of Mouth Dissolving Tablets of



http://www.jchr.org/

Journal of Chemical Health Risks

WWww.jchr.org

JCHR (2026) 16(3), 730-740 | ISSN:2251-6727

Oxacarbazepine. Int J Pharm Pharma Sci.
2009;1:12-23.

8. Patel DM, Patel MM. Optimization of fast
dissolving  etoricoxib  tablets prepared by
sublimation technique. Indian J Pharm Sci.
2008;70:71-6.

9. Rakesh Tiwle “An Exhaustive Review On Solubility
Enhancement For Hydrophobic Compounds By
Possible Applications Of Novel Techniques.”
Science Alert —Trends Research In Applied Science
And Research. 7(8): 596-619; 2012.

10. Kaushik D, Dureja H, Saini T. Formulation and
evaluation of olanzapine mouth dissolving tablets by
effervescent formulation approach. Indian Drugs.
2004;41:410-12.

11.Zade PS, Kawtikwar PS, Sakarkar DM.
Formulation, evaluation and optimization of fast
dissolving tablet containing tizanidine
hydrochloride. Int J Pharm Tech Res. 2009;1:34—42.

12.Suresh S, Pandit V, Joshi H. Preparation and
evaluation of mouth dissolving tablets of salbutamol
sulphate. Indian J Pharm Sci. 2007;69:467-9.

13.Bi Y, Sunada H, Yonezawa Y, Danjo K, Otsuka A,
lida K. Preparation and evaluation of a compressed
tablet rapidly disintegrating in the oral cavity. Chem
Pharm Bull (Tokyo) 1996;44:2121-7.

14.Battu SK, Repka MA, Majumdar S, Madhusudan
RY. Formulation and evaluation of rapidly
disintegrating  fenoverine tablets: effect of
superdisintegrants. Drug Dev  Ind Pharm.
2007;33:1225-32.

15. Gohel MC, Bansal G, Bhatt N. Formulation and
evaluation of orodispersible taste masked tablets of
Famotidine. Pharma Boil World. 2005;3:75-80.

16. Laksmi CSR, Akul SP, Totala AV, Chaudhary JJ,
Patel NJ. Development and characterization of melt
in mouth tablets of atenolol by sublimation
technique. Int J Pharm Res Dev. 2011;3:27- 36.

17.Jagdale SC, Sali MS, Barhate AL, Loharkar JN,
Chabukswar AR. Design and evaluation of Enteric
Press-Coated Tablet for Pulsatile Delivery of
Atenolol. Int J Pharm World Res. 2010;1:1-15.

740


http://www.jchr.org/

