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ABSTRACT

Mebeverine HCl is an antispasmodic drug which is widely used in treatment of smooth muscle spasm of the gastrointestinal tract but it undergoes to
first pass Metabolism. So that to develop fast disintegrating tablet of Mebeverine HCL to avoid first pass metabolism and increase bioavailability.
This offers a new range of product having desired characteristics and intended benefits. In this study, the fast disintegrating tablets were prepared
using direct compression method. Tablets produced by direct compression method contain D-Mannitol as diluents, crosscarmellose sodium as a
superdisintegrant and sodium saccharine as a sweetener. The dissolution study was performed on PBS 6.8 (salivary pH) and the In-vitro release

was found 99.63% without leaving residue for F3 Batch..
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INTRODUCTION

The concept of Fast disintegrating Drug Delivery System emerged
from the desire to provide patient with more conventional means of
taking their medication. It is difficult for many patients to swallow
tablets and hard gelatin capsules. Hence they do not comply with
prescription, which results in high incidence of non-compliance and
ineffective therapy. A Fast disintegrating drug delivery system, in most
cases, is a tablet that dissolves or disintegrates in the oral cavity
without the need of water or chewing. These are also called melt-in-
mouth tablets, repimelts, spongy tablets, orzo-dispersible, quick
dissolving or rapid disintegrating tablets. It would, therefore, be
advantageous for administration to the patients who cannot swallow,
such as the elderly, stroke victims, bedridden patients and who refuse
to swallow, such as pediatric, geriatric & psychiatric patients with
improved compliance and Good mouth feel property. Particularly the
difficulty is experienced by pediatric and geriatric patients. Such
problems can be resolved by means of Fast disintegrating Tablet,
When put on tongue, this tablet disintegrates instantaneously,
releasing the drug, which dissolves or disperses in the saliva. Some are
absorbed from the mouth, pharynx and esophagus as the saliva passes
down into the stomach. In such cases, bioavailability of drug is
significantly greater than those observed from conventional tablet
dosage form Fast disintegrating drug delivery systems have rapidly
gained acceptance as an important new way of administering drugs.
There are multiple Fast disintegrating OTC and Rx products on the
market worldwide, most of which have been launched in the past 3 to
4 years. There have also been noteworthy increases in the number of
new chemical entities under development using a Fast disintegrating
drug delivery technology. Pharmaceutical marketing and
pharmaceutical manufacturers to develop a given drug entity in a new
and improved dosage form. A new dosage form allows a manufacturer
to extend market exclusivity, while offering its patient population a
more convenient dosage form. 13

Various techniques can be used to formulate Fast disintegrating
tablets. Direct compression one of the techniques requires the

incorporation of a super disintegrates into the formulation the use or
highly water soluble excipients to achieve fast tablet disintegration. 4
Direct compression does not require the use of water or heat during
the formulation procedure and is the ideal method for moisture and
heat-labile medications. Some drugs are absorbed from the mouth,
pharynx and esophagus as the saliva passes down into the stomach. In
such cases, bioavailability of drug is significantly greater than those
observed from conventional tablet dosage form.

The aim of purpose work was to formulate and characterization Fast
disintegrating tablets of Mebeverine Hydrochloride for rapid
dissolution of drug and absorption, which may produce the rapid
onset of action in the treatment of smooth muscle spasm of the
gastrointestinal tract.

MATERIALS AND METHODS

Mebeverine HCl was procured as a gift sample from United State
Vitamin Pharma Ltd, Mumbai (Maharashtra).Microcrystalline
cellulose (Avicel PH 102,and Avicel PH101) crosscarmellose sodium
(Ac-Di-Sol),was procured as gift sample from Glenmark Pharma Ltd
Nashik.&, Crosspovidone (Polyplasdone XL), Sodium Starch
Glycolate (Primogel), procured as a gift sample from Gujarat
microwax; mannitol, sodium saccharine, Magnesium stearate and
Talc are purchased from S.D. Fine Chemicals.

Preparation of Fast Disintegrating tablet 1°

Tablets containing Mebeverine HCl were prepared by direct
compression method. Tablets are compressed directly from powder
blends of active ingredient and suitable excipients (including fillers,
disintegrates, and lubricants). Drug, directly compressible Mannitol,
Superdisintegrant  (Sodium starch glycolate, Ac-Di-Sol and
Crosspovidone), Microcrystalline Cellulose PH 101, sodium saccharine,
Vanilla flavor and Talc were mixed together for 20 min. Magnesium
stearate, was then added and mixed for 5 min. The powder blend was
compressed into the tablets on tablet punching - machine.

Table 1: Composition of different batches of Fast disintegrating tablets of Mebeverine Hydrochloride

Ingredient(mg) F1 F2 F3 F4 F5 F6 F7 F8 F9
Mebeverine HCL 135 135 135 135 135 135 135 135 135
Crosscarmellose sodium 6 9 12 - - - - - -
Sodium starch glycolate - - - 6 9 12 - - -
Crosspovidone - - - - - - 6 9 12
MCC(PH 101) 70 67 64 70 67 64 70 67 64
Mannitol 83 83 83 83 83 83 83 83 83
Sodium saccharine 2 2 2 2 2 2 2 2 2
Vanilla q.s. q.s. q.s. qg.s. qg.s. qg.s. qg.s. q.s. q.s.
Mg.Sterate 3 3 3 3 3 3 3 3 3
Talc 1 1 1 1 1 1 1 1 1
Total 300 300 300 300 300 300 300 300 300
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Evaluation of tablet12.13.16,17
Precompression Parameters

The static angle of repose was measured according to the fixed
funnel and free standing cone method. The flowability of the mixed
powder was calculated by determining the Hausner’s ratio and
Carr’s index from poured and bulk densities of a known weight of
sample using measuring cylinder and following formula Hausner’s
ratio = Dp + Dt. Carr’s Index % = [(Dp-Dt)+Dp]X 100, where Dp =
poured density, Dt = tapped density.

Post Compression Parameter
Evaluation of Fast disintegrating tablet

The formulated tablets were evaluated for different parameters like
general characteristic, uniformity of weight, hardness, wetting time,
disintegration test and drug release profile.

Weight variation test

Twenty tablets were taken and their weight was determined individually
and collectively on a digital weighting balance. The average weight of
one tablet was determined from the collective weight. 1.2

Hardness

Hardness in simple term is the property of material by which it is
able to hold all its constituents in an intact form. Hardness is amount
of strength of tablet to withstand mechanical shocks of handling in
manufacture, packaging and shipping and tablet should be able to
withstand reasonable abuse when in the hand of consumer.The
hardness of tablet is evaluated by Monsanto hardness tester or
Pfizer tester. The hardness is measured in kg/cm2-1.2

Friability
Friability is also mechanical strength of tablet. It is evaluated by
Roche Friabilator with 100 revolution rotating 25 per minute for 4

min by using 6 tablets. According to USP tablets should have limit <
1% for acceptance.

(Wt. of 20 tablets before rotation - Wt. of 20 tablets after rotation) x 100
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% Friability = Wt. of 20 tablets before rotation.
Drug content

Weigh and powder 20 tablets. Weigh accurately a quantity of the
powder containing about 0.5 g of Mebeverine Hydrochloride,
dissolve in 100 ml of 0.1 M hydrochloric acid and heat for 10
minutes on a water-bath, shaking occasionally. Cool, add sufficient
0.1 M hydrochloric acid to produce 250.0 ml and filter. To 10.0 ml of
filtrate add sufficient 0.1 M hydrochloric acid to produce 100.0 ml
and dilute 10.0 ml of this solution to 100.0 ml with the same solvent.
Measure the absorbance of the resulting solution at the maximum at
about 263 nm (2.4.7). Calculate the content of C25H35NO5,HCL
Taking 263 as the specific absorbance at 263 nm*

Wetting time

Wetting time of the fast disintegrating tablet is another important
parameter, which needs to be assessed to give an insight into the
disintegration properties of the tablets; a lower wetting time implies
a quicker disintegration of the tablet. This method will duplicate the
in vivo disintegration, as the tablet is motionless on the tounge. Five
circular tissue papers of 10 cm diameter were placed in a Petri dish
with a 10cm diameter. Ten millimeters of water containing methyl
red, a water-soluble dye, was added to Petri dish. A tablet was
carefully placed on the surface of the tissue paper. The time required
for water to reach upper surface of the tablet was noted as a wetting
time., 1213

In vitro disintegration time

The disintegration test was performed using an USP disintegration
apparatus, with distilled water at 37+0.50C. The time reported to
obtain complete disintegration of six tablets were recorded and
average was reported.*

In vitro dissolution testing

Dissolution study was conducted for all the formulation using USP
type-1I apparatus. The release study was carried out in USP Type 2
dissolution apparatus containing 900ml 6.8 pH phosphate buffers at
50 rpm and 37°C temperature indicated in figure 3,4,5.1819

Table 2: Micromeretic properties of prepared blend of mebeverine HCL

Formulation Angle of repose (0)  Bulk density Tapped density Carr’s index Hauser ratio
code (gm/ml) (gm/ml)
F1 32.04+0.22 0.550+ 0.28 0.790+ 0.34 30.37+0.18 1.43
F2 33.30+0.12 0.572+0.32 0.812+0.22 29.55+0.22 1.41
F3 37.08+0.18 0.562+0.30 0.849+ 0.26 33.80+0.20 1.51
F4 24.03+0.20 0.814+0.22 0.910+ 0.24 10.54+ 0.24 1.11
F5 26.02+ 0.16 0.824+ 0.24 0.915+0.28 9.94+0.16 1.11
F6 27.80+ 0.24 0.852+ 0.20 0.932+ 0.42 8.58+0.28 1.09
F7 29.20+ 0.18 0.301+ 0.26 0.326+ 0.38 7.66% 0.24 1.08
F8 30.50+ 0.14 0.312+0.28 0.342+0.32 8.77+0.22 1.09
F9 31.20+ 0.12 0.320+ 0.32 0.350+ 0.30 8.57+0.20 1.09
Table 3: Evaluation parameters of prepared tablets Fast Disintegrating Tablet of Mebeverine Hydrochloride
S. No. Batch Weight Hardness % Average Average % drug
Codes variation (kg/cm?2) Friability Wetting time disintegrating content
(sec) time (sec)
1 F1 3.10+0.23 2.97+0.035 0.82+0.056 55.05+2.12 43.05+2.12 98.09+0.22
2 F2 2.92+0.20 3.075+0.035 0.87+0.042 49.5£0.70 39.00+1.41 98.25+0.18
3 F3 3.2+£0.40 2.85+0.070 0.72+0.028 44.5£0.70 36+1.41 98.71+0.33
4 F4 3.25+0.70 3.17+0.035 0.92+0.021 51.0+1.41 42.5+0.70 97.89+0.48
5 F5 3.34+1.41 3.0£0.141 0.97+0.014 55.0+2.82 44.5+2.12 98.02+0.25
6 F6 3.15+1.4 3.125+0.035 1.5+0.4242 52.0+1.41 42.0£1.41 97.76+1.15
7 F7 3.42+0.021 3.27+0.14 1.45+0.070 47+1.41 37.5%0.70 97.92+0.75
8 F8 3.21+0.035 3.075+0.100 0.76+0.084 49.5£2.12 40.5+0.70 97.92+0.57
9 F9 3.18+0.23 3.125+0.035 0.84+0.028 46.0+1.41 38.0+1.41 98.15+0.43
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Fig. 2: drug + superdisintegrant IR Overlay

Where, colour indicate Red-Mebeverine HC], purple- drug+Crosscarmellose sodium, Blue- Drug+Crosspovidone, Pink- Drug+Sodium starch glycolate
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Fig. 3, 4, 5: Dissolution result, where, a-i batch code 1-9
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Fig. 7: DSC Thermogram of drug + excipients
RESULTS AND DISCUSSION Journal of Pharmacy and Pharmaceutical Sciences Vol 2, Issue 1,

Fast disintegrating tablets of Mebeverine Hydrochloride were
prepared by super disintegrates addition method and evaluated for
various evaluation parameters of the tablets. Total Nine
formulations were designed. The hardness of tablets from all
formulations was in between 2.80 to 3.25 kg/cm2. All the
formulations showed friability below 0.9 %. All the tablets were
found to pass the uniformity of weight. Content of Mebeverine
Hydrochloride from all formulation was found in range of 96.00% to
99.15%. All the formulations tablets disintegrate in 35 to 50 sec
respectively. The wetting time was measured and found in range of
34.50 to 55.00 sec. There is no interaction between drug and
excipients as shown in IR( figure 1,2) and DSC Thermogram( figure
6,7).Super disintegrants Crosscarmellose sodium batch no. F 3
displays best results among nine batch of the Fast disintegrating
Tablet. The in-vitro release study was carried out using 900 ml of 6.8
pH phosphate buffer as dissolution medium at 50 rpm using USP
dissolution apparatus.

Formulation F 3 showed rapid dissolution and cumulative drug release
at the end of 5 min. was more than 98% in 6.8 pH phosphate buffer.

ACKNOWLEDGMENT

Authors are highly grateful thanks to company to provide me gift
samples and my college to give me all necessary chemicals in the field
of research. I highly thankful to my research supervisor, co-supervisor
and my parents to provide me necessary guide and support.

REFERENCES

1. Lachman, L Liberman, HA Schwartz ]B. Pharmaceutical Dosage
Forms: Tablets, 2nd Edition, Marcel Dekker Inc.,, USA, 1989; 367-
414.

2. Aulton ME, Pharmaceutics, the Science of dosage form design,
2nd Edition, Churchill Livingstone, USA, 2007; 408-12.

3. Jain NK, Pharmaceutical Product development, 1st Edition, CBS
publisher & distributor, New Delhi, 2006; 61-112.

4. Indian Pharmacopoeia, Ministry of Health and Family welfare,
Government of India, Controller of Publication, New Delhi, 2007;
719-722.

5. Rowe RC, Sheskey PJ, Owen SC, Handbook of Pharmaceutical
Excipients, 5th Edition, Pharmaceutical Press, London, 2006;
53,389,430,449,767.

6.  Triphati KD, Essentials of medicinal pharmacology, 6th Edition,
Jaypee brothers’ medical publication (P) Ltd, New Delhi, 2005;
667-669.

7. Mohsin A.A, Nimbalakr N.E, Sanaullah S, Aejaz, Formulation And
Evalution Of Mouth Dissolving Tablets Of Amitriptyline
Hydrochloride By Direct Compression Technique, International

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2010

Nagar P, Singh K, Chauhan I, Verma M, Mohd Yasir, Khan A,
Sharma R and Gupta N, Orally disintegrating tablets
formulation, preparation techniques and evaluation, Journal of
Applied Pharmaceutical Science 01 (04), 2011; 35-45

Shah V, Patel S,. Jatav RK,, Jain A, And. Sheorey R.V., Formulation
And Evalution Of Mouth Dissolving Tablets Of Metoclopramide
Hydrochloride By Direct Compression Technique, International
Journal Of Drug Discovery And Herbal Res Earch (Iljddhr) 1(2):
April-June: (2011;, 100-103

Gupta S.C, Gurjar R, Khambete H., C K Sudhakar., Jain S,
Formulation and evaluation of mouth dissolving tablets of
Dicyclomine HCl with enhanced bioavailability, ]. Chem. Pharm.
Res., 2011; 3(4):55-61

Khinchi M.P., Gupta M.P, Bhandari A, Agrawal D, Sharma N,.Gupta
S. Effect Of Various Super Disintegrants On Drug Release Of
Orally Disintegrating Tablet, ljprd/2010/Pub/Arti/Vov-2/Issue-
5/July/010

Mannur V.S, Karki S.S, Ramani KB, Formulation and
Characterization of Ranitidine Hydrochloride Fast Disintegrating
Tablets, International Journal of ChemTech Research CODEN(
USA): IJCRGG ISSN : 0974-4290 Vol.2, No.2, p, April-June
2010;1163-1169

Modasiya M.K, Lala LI, Prajapati B.G., Patel V.M. and Shah D,
Design and Characterization of Fast Disintegrating Tablets of
Piroxicam, International Journal of PharmTech Research CODEN(
USA): IJPRIF ISSN : 0974-4304 Vol.1, No.2, April-June 2009;353-
357

Debjit Bhowmik, Chiranjib.B, Krishnakanth, Pankaj, R.Margret
Chandira, Fast Dissolving Tablet: An Overview D Bhowmik et al
Journal of Chemical and Pharmaceutical Research, 2009; 1(1):
163-177

Nayak S, Das B, Tarai D, Panda D, Jagannath Sahoo, Formulation
and evaluation of salbutamol sulphate fast dissolving tablet,
Journal of Pharmacy Research 2010; 3(4),824-827

Raghavendra Rao N.G, Ravi Kumar Kota, Setty C.M, Purushotham
Rao K, Formulation And Evaluation Of Fast Dissolving
Chlorthalidone Tablets, Ijpps Vol 1 Supply 1 Nov-Dec 2009

N. G. Raghavendra Rao, Kulkarni U, K. Durga Rao, D.K. Suresh,
Formulation And Evaluation Of Fast Dissolving Tablets Of
Carbamazepine Using Natural Superdisintegrant Plantago Ovata
Seed Powder And Mucilage, ljpps Vol 2 Supply 2, 2010

M Siewert; ] Dressman; CK Brown, AAPS Pharm. Sci. tech., 2003;
4,154-159.

] Dressman, ] Kramer, Pharmaceutical dissolution testing, Taylor
& Francis, New York, 2005; 19.

125



