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ABSTRACT

A dosage forms that can rapidly dissolve or disintegrate in the oral cavity have attracted a great deal
of attention and hence Fast disintegrating oral drug delivery system was developed. The present study was
aimed at formulation and evaluation of Metoclopramide Hydrochloride Oro-Dispersible Tablets.
Metoclopramide hydrochloride a derivative of paraaminobenzoic acid, is a commonly prescribed drug used for
the management of gastrointestinal disorders such as gastric stasis, gastroesophageal reflux and for the
prevention of cancer chemotherapy- induced emesis. Oro-dispersible tablets of Metoclopramide
Hydrochloride was prepared by masking the bitter taste by Aminoalkyl methacrylate copolymer (Eudragit EPO
), indion 294 ion exchange resin and cyclodextrin in different concentration. All the batches were prepared by
direct compression method. All the batches of ODTS were evaluated for appearance, thickness, weight
variation, hardness, friability, in-vitro disintegration time, in-vitro dispersion time, wetting time, content
uniformity, in-vitro dissolution study. The stability studies for optimized formulation (F15) were performed for
3 Months and then tablets were evaluated. The results obtained were satisfactory and complies with the
pharmacopeial specifications.
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INTRODUCTION

In recent years scientific and technological advancements have been made in the research and
development of oral drug delivery system. The reasons that the oral route achieved such popularity may be in
part attributed to its ease of administration, accurate dosage, self medication, pain avoidance and most
importantly the patient compliance [1]. Oral drug delivery systems also being the most cost-effective to
manufacture, they have always lead the worldwide drug delivery market. The most commonly encountered
solid oral dosage forms on the market are tablets and capsules. One important drawback of this dosage forms
for some patients have difficulty in swallowing (dysphagia) conventional dosage forms such as tablets and
capsules without water. Drinking water plays an important role in the swallowing of oral dosage forms.
Geriatric and pediatric patients and traveling patients who may not have ready availability of water are most in
need of easy swallowing dosage forms [2]. Another study shows that an estimated 50% of the population
suffers from this problem. Present studies shown an urgent need for a new dosage form that can improve
patient compliance [3]. Solid dosage forms that can be dissolved or suspended with water in the mouth for
easy swallowing are highly desirable for the pediatric and geriatric patients, as well as other patients who
prefer the convenience of readily administered dosage forms [4]. To overcome these problems, dosage forms
that can rapidly dissolve or disintegrate in the oral cavity have attracted a great deal of attention and hence
Fast disintegrating oral drug delivery system was developed.

Metoclopramide hydrochloride a derivative of paraaminobenzoic acid, is a commonly prescribed drug
used for the management of gastrointestinal disorders such as gastric stasis, gastroesophageal reflux and for
the prevention of cancer chemotherapy- induced emesis. In general, emesis is preceded with nausea and in
such condition it is difficult to administer drug with a glass of water; hence it is beneficial to administer such
drugs as ODTs. Metoclopramide HCl is an intensely bitter drug; hence, if it is incorporated directly into an ODT
the main objective behind formulation of such a dosage form will definitely get futile.

MATERIALS AND METHODS

Metoclopramide Hydrochloride is purchased from Unilink Chemicals Pvt Ltd., India. All other
chemicals used were of analytical grade.

(i) Manufacturing process of ODT using Aminoalkyl methacrylate copolymer (Eudragit® E PO) (Method I)

Formulations were prepared by direct compression technique. Aminoalkyl methacrylate copolymer
was melted at 70°C and then drug was added to continue stirring for 5 min. Blend was cooled and passed
through to 80# mesh sieve. Other excipients passed through 40# mesh and added to above mixture. The final
blend was mixed thoroughly and compressed into the tablets. Average weight of tablet was kept constant i.e.
100mg with each tablet containing 10 mg of Metoclopramide HCI. Composition of formulations was given in
Table I.

Table I: Composition of formulations of Metoclopramide HCl ODT (Method I)

Sr.no. Name of ingredient F1 F2 F3 F4 F5
1 Metoclopramide Hydrochloride 10 10 10 10 10
2 Aminoalkyl methacrylate copolymer 05 10 20 25 30
3 Mannitol 15 15 15 15 15
4 Microcrystalline Cellulose 30 28 22 18 15
5 Lactose 25 20 13 8 3
6 Poly Vinyl Pyrrolidone 3 5 8 12 15
7 Sodium Starch Glycolate 5 5 5 5 5
8 Saccharin Sodium 2 2 2 2 2
9 Strawberry 1 1 1 1 1
10 Magnesium stearate 3 3 3 3 3
11 Colloidal silicon dioxide 1 1 1 1 1
Total Weight 100 | 100 | 100 | 100 | 100
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(ii) Manufacturing process of ODT using Indion 294 (Method II)

Required amount of drug was mixed with different amount of powdered ion- exchange resin i.e. they
were mixed. drug and resin was placed in an Erlenmeyer flask and then 250 ml of distilled water was added.
The mixture was shaken in the water bath at 372C. The supernatant was collected and assayed
spectrophotometrically at a wavelength of 272 nm to determine the drug-loading equilibrium time. Then, the
Metoclopramide Hydrochloride resinates were separated from the filtrates by filtration, washed several times
with distilled water, dried overnight at 502C and kept in a desiccator. The taste masked resinate (equivalent to
10 mg of Metoclopramide per tablet) was granulated along with diluents using PVP K 30 as a binder. The wet
mass was screened through sieve no. 16 and dried at 60°C for 30min. Indion 294 granules were prepared using
direct compression method after incorporating excipients. Finally these granules were compressed on tablet
compression machine using standard concave punches. Composition of formulations was given in Table Il.

Table II: Composition of formulations of Metoclopramide HCI ODT (Method Il)

Sr.no. Name of ingredient F6 F7 F8 F9 F10
1 Metoclopramide Hydrochloride 10 10 10 10 10
2 Indion 294 10 20 25 30 40
3 Mannitol 15 15 15 15 10
4 Microcrystalline Cellulose 30 28 20 13 10
5 Lactose 20 10 10 08 03
6 Poly Vinyl Pyrrolidone 3 5 8 12 15
7 Sodium Starch Glycolate 5 5 5 5 5
8 Saccharin Sodium 2 2 2 2 2
9 Strawberry 1 1 1 1 1
10 Magnesium stearate 3 3 3 3 3
11 Colloidal silicon dioxide 1 1 1 1 1
Total Weight 100 | 100 | 100 | 100 | 100

(iii) Manufacturing process of ODT using Cyclodextrin (Method lIl)

Metoclopramide Hydrochloride and cyclodextrin were weighed accurately in 1:1 molar ratio. A
homogenous paste of cyclodextrin and Metoclopramide Hydrochloride was prepared in mortar by adding
ethanol in small quantities. An appropriate quantity of ethanol was added to maintain suitable consistency of
paste. The paste was kneaded for 1 h and then dried in hot air oven at 45-50°C for 3 h. The dried complex was
powdered and passed through sieve No. 60 and mixed homogeneously with microcrystalline cellulose for 15
min. Mannitol, superdisintegrant, saccharin sodium, magnesium stearate and colloidal silicon dioxide were
passed through sieve No. 40 and mixed homogeneously for 10 min. Finally these granules were compressed on
tablet compression machine using standard punches. Composition of formulations was given in Table lIl.

Table llI: Composition of formulations of Metoclopramide HCI ODT (Method IIl)

Sr.no Name of ingredient F11 | F12 | F13 | F14 | F15
1 Metoclopramide Hydrochloride 10 10 10 10 10
2 Cyclodextrin 10 10 10 10 10
3 Mannitol 15 15 15 15 15
4 Microcrystalline Cellulose 25 23 20 18 16
5 Lactose 25 25 25 25 25
6 Poly Vinyl Pyrrolidone 5 5 5 5 5
7 Sodium Starch Glycolate 3 05 08 10 12
8 Saccharin Sodium 2 2 2 2 2
9 Strawberry 1 1 1 1 1
10 Magnesium stearate 3 3 3 3 3
11 Colloidal silicon dioxide 1 1 1 1 1
Total Weight 100 | 100 | 100 | 100 | 100
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EVALUATION OF ORO-DISPERSIBLE TABLETS OF METOCLOPRAMIDE HYDROCHLORIDE [5-7]
1) EVALUATION OF PRE-COMPRESSION PARAMETERS
The results of precompression parameters were given in table IV.

» Bulk density: Bulk density is a characteristic of a powder rather than individual particles and is given by
the mass, M, of the powder occupying a known volume, Vo. It is expressed in g/ml. An accurately
weighed quantity of granules was transferred into a 50 ml measuring cylinder with the aid of the funnel.
The unsettled apparent volume, to the nearest graduated unit occupied by the granules was measured.
Bulk density was determined using the formula,

Pbulk = m/Vo
where, pouik = Bulk density; m = Mass of the blend and Vo= Untapped Volume.

> Tapped density: The measuring cylinder containing a weighed quantity of granules (after measurement
of bulk density) was subjected to 500 taps in tapped density tester (Electro Lab USP II). The tapped
density was calculated by using the formula,

pt=m/Vi
where, pt = Tapped density; m = Mass of the granules and V:= Final tapped volume.

» Carr’s compressibility index: Compressibility indices are a measure of the tendency for arch formation
and the ease with which the arches will fail. Below table shows the relationship between compressibility
index and flow ability. It is calculated by using the formula,

Cl = pt = poukk / pt x 100
where, Cl = Compressibility index; pouk = Bulk density and pt = Tapped density.

> Hausner’s ratio: Hausner found that the ratio p: / pwuk was related to interparticle friction and, as such
could be used to predict powder flow properties. He showed that powders with low interparticle
friction, such as coarse spheres, had ratios of approximately 1.2; whereas more cohesive, less free
flowing powders such as flakes have values greater than 1.6. It is calculated using the formula,

Hausner’s Ratio = pt / pbulk
Where, pouik = Bulk density and p: = Tapped density.

» Angle of repose: Angle of Repose (0) is the maximum angle between the surface of a pile of powder and
horizontal plane. It is usually determined by fixed funnel method and is the measure the flowability of
powder/granules. Weighed quantity of granules was passed through a funnel kept at a height of 2 cm
for the base. The powder is passed till it forms heap and touches the tip of the funnel. The height of the
heap formed and radius of the base of the heap was measured. Angle of repose was calculated by using
the formula,

8 =tan‘(h/r)
where, 6 = Angle of repose; h = height of the heap of pile and r = radius of base of pile

) EVALUATION OF POST-COMPRESSION PARAMETERS [8-14]

All formulations were evaluated for post-compression parameters. Results are shown in table V.
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(i) Weight variation: 20 tablets were selected randomly from the lot and weighted individually to check for
weight variation.

(ii) Thickness: Tablet thickness is an important parameter to be controlled to facilitate packaging. Tablet
thickness must be controlled within a £5% variation of a standard value. Any variation within a particular
lot should not be apparent to the unaided eye of the consumer. Thickness of all the formulations was
measured using a Vernier calliper. It is expressed in mm. Results were shown in table V.

(iii) Hardness: Tablets require a certain amount of strength or hardness to withstand mechanical shocks of
handling in manufacture, packaging, and shipping. Tablet hardness of all the formulations was measured
using a Monsanto hardness tester. It is expressed in kg/cm?. Results were shown in table V.

(iv) Friability: Friability is a measure of the resistance of the tablet to abrasion. The laboratory friability tester
is known as the Roche friabilator. This device subjects the tablets to the combined effects of abrasion and
shock by utilizing a plastic chamber that rotates at 25 rpm, dropping the tablets form a height of 6 inches
with each revolution. Twenty tablets were weighed accurately and placed in the friabilator and was
operated for 100 revolutions or 4 minutes. The tablets were then dedusted and weighed. The weight loss
of 0.5 to 1% is considered as acceptable limits for conventional uncoated tablets. The weight loss was
calculated using the formula,

Friability, F (%) = (Weight loss/Initial weight)*100
The friability of the all the formulations was determined as per the above procedure.

(v) Wetting time: The tablet was placed in a petridish of 6.5cm in diameter, containing 10ml of water at
room temperature, and time for complete wetting was recorded. To check for reproducibility, the
measurements were carried out 3 times and the mean value calculated.

(vi) In-vitro Disintegration time: Tablet disintegration study was performed for oral dispersible tablets
containing Metoclopramide HCI. Disintegration time was determined using USP tablet disintegration
tester in distilled water at 37°C+2°C. A tablet was placed in each of the six tubes of the apparatus and one
disc was added to each tube. The time in seconds taken for complete disintegration of the tablet with no
palatable mass remaining in the apparatus was measured in seconds. The results were shown in table V.

(vii) Uniformity of Dispersion Test: The fineness of dispersion test was done by place 2 tablets in 100 ml of
water and stir until completely dispersed. A smooth dispersion is produced, which passes through a sieve
no. #25.

(viii) Content Uniformity: Ten tablets were accurately weighed and powder-crushed in a glass pestle
mortar. An accurately weighed amount equivalent to 10 mg of pure drug was taken dissolved in suitable
qguantity of 0.1N HCI. Solution was filtered, diluted and the assay was performed spectrophotometrically
at 272 nm in triplicates.

(ix) Evaluation of taste by panel (Mouth feel): The taste evaluation was done by panel testing. For this
purpose, 6 human volunteers were selected to taste all the formulation by keeping in the mouth till they
disintegrated and ranked on a scale of perception ranging from 0 — 4.

0 - Good

1 —Tasteless

2 —Slightly bitter
3 — Bitter

4  —Very bitter

(x) In-Vitro Drug Release Studies: The dissolution test has been carried out for all the formulations. The in
vitro drug release is performed using USP dissolution apparatus- Il, 24 type paddle apparatus using 900 ml
of 0.1 N HCL at paddle rotation of 50 rpm at 37+0.5°C. 5 ml of the samples were withdrawn at
predetermined time intervals of 0, 5, 10, 15, 30, 60, 180, 300, 600 and 900 seconds and replaced with the
fresh medium of 0.1 N HCL. The samples were filtered through 0.45 mm membrane filter, suitably diluted
and analyzed at 272 nm using double beam UV/Visible spectrophotometer. Cumulative amount of drug
released was calculated for different sampling time intervals. The results obtained in the in-vitro
dissolution studies for different formulations were recorded in Table VI and graphs for all formulations
were plotted as shown in fig |, II, and lIl.
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SI No. Parameters F1 F2 F5 F7 F8 F9 F10 F11 F12 F13 F14 F15
1 Bulk density 0.725%+ | 0.750+ | 0.825+ | 0.850+ | 0.605+ | 0.610+ | 0.725+ | 0.813%+ | 0.605+ | 0.855+ | 0.635+ | 0.525+ | 0.540+ | 0.525% | 0.530+
(gm/ml) 0.30 0.28 0.22 0.32 0.32 0.30 0.27 0.32 0.21 0.29 0.34 0.35 0.37 0.36
5 Tapped density 0.954+ | 0.925+ | 0.960+ | 0.861+ | 0.825+ | 0.850+ | 0.850+ | 0.925+ | 0.800+ | 0.954+ | 0.835+ | 0.714+ | 0.680+ | 0.650% | 0.700+
(gm/ml) 0.18 0.20 0.15 0.22 0.22 0.22 0.20 0.26 0.18 0.23 0.31 0.34 0.36 0.32
3 %Carr’s index 15.20+ | 16.30+ | 15.40+ | 16.20+ | 16.50+ | 17.00+ | 14.30+ | 15.33+ | 15.71+ | 13.25+ | 12.75+ | 12.52+ | 15.21+ | 16.75+ | 15.21%
0.25 0.23 0.26 0.20 0.30 0.28 0.25 0.22 0.34 0.32 0.31 0.22 0.20 0.32
4 Hausner’s Ratio 1.115+ | 1.033% | 1.166% | 1.012+ | 1.163+ | 1.193+ | 1.172+ | 1.137+ | 1.122+ | 1.102+ | 1.114+ | 1.160+ | 1.159+ | 1.138+ | 1.120%
0.12 0.14 0.13 0.13 0.12 0.13 0.15 0.16 0.19 0.13 0.12 0.16 0.14 0.12
5 Angle of Repose 26.53+ | 25.11+ | 25.24+ | 27.81+ | 28.33%+ | 29.11+ | 25.90% | 26.90+ | 25.51+ | 25.48+ | 24.44+ | 23.15+ | 24.02+ | 23.22+ | 24.73%
0.22 0.20 0.25 0.20 0.18 0.28 0.24 0.25 0.24 0.26 0.28 0.20 0.20 0.24
Table V: Evaluation of Post-Compression Parameters for all formulations of Metoclopramide HCl ODT
S| Parameters F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
No.
1 Average Weight | 103t 102+ 103+ 102+ 102+ 101+ 100+ 100+ 101+ 103+ 101+ 103+ 100+ 103+ 101+
(Mg) 2 3 2 2.5 2.8 3.5 5 4.5 3.5 1.5 2 1.4 2.2 1.9 1.7
2 Thickness 3+ 3.2t 3.1+ 3.0 3.2+ 3.5% 3.6 3.7+ 3.1+ 3.8+ 3.7+ 3.6t 3.3t 3.1+ 3.3t
(mm) 0.11 0.12 0.13 0.15 0.17 0.12 0.18 0.16 0.15 0.17 0.19 0.20 0.10 0.15 0.16
3 Hardness 7+ 6+ 6.41 5.0 5+ 5+ 5+ 5+ 7.0 6.41 6.8t 6.5 6.0t 6.5t 6.3t
(Kg/Cm?) 0.23 0.12 0.20 0.22 0.12 0.25 0.20 0.28 0.12 0.23 0.28 0.20 0.22 0.18 0.20
4 Friability (%) 0.8+ 0.7 0.6+ 0.8+ 0.52+ 0.47+ 0.48+ 0.36% 0.62+ 0.7 0.7t 0.49+0 | 0.58% 0.66x 0.60%
0.06 0.04 0.05 0.08 0.07 0.06 0.04 0.02 0.06 0.08 0.03 .02 0.04 0.25 0.18
5 Wetting time 117+1 123+ 106+ 100+ 99+ 93+ 105+ 9243 8914 8512 10045 1026 10013 94+3 91+2
(sec) 2 3 1 4 2 5
6 Disintegration 85+ 80x 75+ 80x 70% 76t 82t 55+ 731 79+ 98+ 95+ 90+ 90+ 85%
Time (Secs) 0.32 0.23 0.35 0.32 0.53 0.32 0.34 0.36 0.38 0.36 0.44 0.22 0.36 0.28 0.40
7 Invitro Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
dispersion
8 Assay of Drug 96.24 96.50 97.25 96.54 98.98 98.53 98.79 99.00 98.21 98.35 99.55 97.91 96.37 98.29 99.08
(%)
9 Taste Masking Good Good Good Good Good Good Good Good Good Good Good Good Good Good Good
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Sl (% of Drug release)

No. TIME (SECONDS) F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 5 35 37 39 41 48 45 46 47 45 45 30 34 39 40 43
3 10 40 42 44 46 50 52 53 55 48 52 38 40 44 50 52
4 15 52 55 57 59 64 64 65 67 62 62 40 46 49 58 62
5 30 60 62 62 63 70 71 73 75 68 70 49 54 59 63 70
6 60 70 73 75 77 85 87 83 86 78 78 60 67 74 75 82
7 180 80 80 79 80 92 92 89 95 86 88 73 77 80 80 91
8 300 82 82 81 85 93 94 90 95 89 90 80 84 85 88 99
9 600 85 86 84 87 95 95 93 97 90 90 86 90 92 95 100
10 900 87 88 89 90 97 97 97 98 95 95 90 92 96 98 100

The data obtained in the in-vitro dissolution study has been grouped according to one mode of data treatment as follows:

Table VII: Results of Stability studies for optimized formulations of Metoclopramide HCI ODT (F15)

Characteristics Initial 1% month 2" month 3" month
Hardness 6.3 6.5 6.0 6.2
% Friability 0.60 0.64 0.65 0.70
Disintegration 85 sec 84 sec 88 sec 85 sec
(LIMITAZSS‘; 10%) 99.08% 99.5% 98.84% 98.20%
- - 0
?:‘i;";‘;;;‘ 100 % 101.04% 98.98% 99.68%
(]
M‘;::;;escg';f"t 1.826% 1.953% 1.987% 2.028%
. 0
Description
(Round shaped white coloured Table Comply Comply Comply Comply
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Fig I: In-vitro drug release profile for all formulations of Metoclopramide HCl ODT (method 1) (F1-F5)
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Fig Il: In-vitro drug release profile for all formulations of Metoclopramide HCl ODT (method 1) (F6-F10)
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Fig Ill: In-vitro drug release profile for all formulations of Metoclopramide HCl ODT (method lll) (F10-F15)
Cumulative percent drug released vs time in hours
(xi) Stability studies:

Drug content of an optimized batch was performed at different stability storage conditions, as per ICH
guidelines. The drug release profile of batch F15 met the dissolution acceptance criteria to pass the amount of
drug release test according to USP requirements. Therefore batch F15 was selected as optimised batch and
subjected to further studies. The optimised batch F15 was charged for stability at 40°C and 75% RH for 3
months. Tablets were evaluated for physical appearance, color, hardness, friability, disintegration and
dissolution studies. Oral dispersible Metoclopramide HCI tablets have not shown any significant change at the
time of storage. The results shows optimized tablets have the good stability. From the results, it can be
concluded that fast disintegrating Metoclopramide HCI tablets successfully prepared with enhanced
dissolution of the drug and good taste masking product. The results obtained have shown in the Table VII.

RESULTS AND DISCUSSION

Oral dispersible tablets were prepared by direct compression. All the batches of ODTS were evaluated
for appearance, thickness, weight variation, hardness, friability, in-vitro disintegration time, in-vitro dispersion
time, wetting time, content uniformity, in-vitro dissolution study.

The drug release profile of batch F15 met the dissolution acceptance criteria to pass the amount of
drug release test according to USP requirements. Oro-dispersible tablets from F15 batch showed 99.08% drug
release at the end of 10 min. In vitro dissolution profile indicated faster and maximum drug release from
formulation F15 (as shown in fig Ill). Therefore batch F15 was selected as optimised batch and subjected to
further studies. The optimised batch F15 was charged for stability at 40°C and 75% RH for 3 months. Tablets
were evaluated for physical appearance, color, hardness, friability, disintegration and dissolution studies. Or

o-dispersible Metoclopramide HCI tablets have not shown any significant change at the time of
storage.

CONCLUSION
Oral dispersible tablets of Metoclopramide Hydorchloride was successfully prepared by using direct
compression method using cyclodestrin as taste masking agent and microcrystalline cellulose and sodium

starch glycolate as disintegrant, will surely enhance the patient compliance, low dosing, rapid onset of action,
increased bioavailability, low side effect, good stability, and its popularity in the near future. From the study, it
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can be concluded that cyclodextrin act as better taste masking agent and combination of microcrystalline
cellulose and sodium starch glycolate showed better disintegration and drug release. The prepared tablets
disintegrate within few seconds without need of water; thereby enhance the absorption leading to its
increased bioavailability.

(1]
(2]
(3]
(4]

(5]
(6]

(7]
(8]

(9]

(10]
(11]
(12]
(13]
(14]

REFERENCES

Chien YW, “Novel Drug Delivery Systems”, 1I"® edition, Revised and expanded, 1992, Marcel Dekker,
New York, 139-140.

Sastry SV, Nyshadham JR, Fix JA. Recent technological advances in oral drug delivery: A review. Pharm
SciTechnol Today. 2000; 3(4):138-145.

Seager H. Drug-delivery products and the Zydis fast-dissolving dosage form. J Pharm Pharmacol. 1998;
50(4):375-382.

Dobetti L. Fast-melting tablets: development and technologies. Pharm. Technol. Drug Deliv. 2001; 44-
45,

Liberman, H. A., “Pharmaceutical Dosage Form: Tablets”, 2" Edition, Volume I, 12-14.

Herbert A. Liberman and Leon Lachman, “The Theory and Practice of Industrial Pharmacy”, Third
Edition, Verghese Publication House, 171, 293.

Cooper J, Gun C, Powder Flow and Compaction; Tutorial Pharmacy, New Delhi, hidix CBS Publishers and
Distributors; 1986, 211-233.

Sean C Sweetman Martindale, The complete drug reference, Vol 34, USA: Pharmaceutical press; 2005,
967.

Koizumi Kl, Int J Pharm . 1997; 152:127-131.

Indurwade NH, Rajyaguru TH and Nakhat PD. Indian Drugs 2002; 39(8): 405-09.

Bhaskaran S and Narmada GV. Indian Pharmacist 2002; 1(2): 9-12.

Reddy LH, Ghosh B and Rajneesh. Indian J Pharma Sci 2002; 64(4): 331-336.

Shangraw R, Mitrevej A and Shah M. Pharma Tech 1980; 4(10): 49-57.

Raju S, Reddy P. Flash Release Oral Films of Metoclopramide Hydrochloride for Pediatric Use:
Formulation and Evaluation. Journal of Chemical and Pharmaceutical Research. 2011; 3(4): 636-646.

January -February 2017 RJPBCS 8(1) Page No. 1144



