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ABSTRACT

Objective: Ondansetron is an anti-emetic drug which is insoluble in water;
hence the drug may be slowly or incompletely dissolves in the gastro-
intestinal tract. So the rate of dissolution and therefore its bioavailability
is 60%. The present study is to formulate and evaluate fast disintegrating
tablets of ondansetron by direct compression method employing natural
polymers and modified starches as super disintegrating agents Methods:
In the present study an attempt has been made to prepare fast Disintegrating
tablets of Linseed, Isapgol, Sodium starch glycolate and Pre gelatinized
starch used in the level of addition to increase the rate of drug release from
dosage form to increase the dissolution rate. Direct Compression method
was used to formulate the tablets. Results: All the formulations were
showed the acceptable flow properties and the pre compression param-
eters like Bulk density, Tapped density and Carr's compressibility index and
Hausner ratio. The post compression parameters like Weight variation, fri-
ability, hardness, disintegration, wetting time, water absorption ration, and
In vitro dissolution profile values were found to be within specified limits.
FTIR Studies shows no interaction between Drug and excipients. Conclusion:

INTRODUCTION

Despite of tremendous innovations in drug delivery, the oral route re-
mains the preferred route for administration of therapeutic agents be-
cause of accurate dosage, low cost therapy, self-medication, and ease of
administration leading to high level of patient compliance. The most
popular dosage forms are being conventional tablets and hard gelatin
capsules. Pediatric and geriatric patients may have difficulties in swal-
lowing or chewing pharmaceutical dosage forms for oral administra-
tion.! FDTs ( Fast dissolving/dispersing/disintegrating tablets) are novel
types of tablets that dissolve/ disintegrate/disperse in saliva within few
seconds without water.? The FDT formulation is defined by the Food and
Drug Administration (FDA) as a solid dosage form containing medical
substances whish disintegrates rapidly, usually within a seconds, when
placed upon the tongue. Ondansetron has a high oral bioavailability of
60%. The half-life is 7 h and the T __is 1.5 h for the conventional tablet
and slightly longer for the oral drug therapy (ODT). In cancer chemo-
therapy, drug induced nausea and vomiting may occur so regularly that
anticipatory vomiting occurs when patients return for treatment before
the chemotherapeutic agent is given. If not controlled, the discomfort
associate with drug induced emesis may cause a patient to refuse further
chemotherapy. In this condition ondansetron hydrochloride is a drug of
choice.** In the bio pharmaceutical classification system, ondansetron
is classified as BCS (Biopharmaceutical Classification system) II drug,
because of its low water solubility and high permeability.” In the present
study, natural polymers, modified starches are patient friendly dosage
form was developed as a fast disintegrating tablet containing ondanse-
tron. Natural polymers are pathological products, readily dissolve in water.

From the data obtained, it is observed from the formulation containing
Isapghol in Formulation F9, shows Disintegration time in 12 seconds and
the Percentage drug release is of 99.10% at the end of 30 min which satis-
fied all the tablet evaluation parameters for fast disintegrating tablet.

Key words: Direct Compression, Ondansetron, Modified Starches, Natural
Polymers, Fast Disintegrating Tablets.
Key message: Fast Disintegrating Tablets.

Correspondence :

Srinivasa Rao Baratam, M.Pharm.,(Ph.D)., Assistant Professor, Deparatment
of Pharmaceutical Technology, St. Ann's College of Pharmacy, Vizianagaram, Pin
535003, Andhra Pradesh, INDIA.

Phone: 09441389610

Email: srinivas.baratam077@gmail.com
DOI: 10.5530/jyp.2017.9.101

Hence, Linseed, Isapgol, Pre gelatinized starch and Sodium starch glycol-
late are selected for the development of fast disintegrating tablets.

MATERIALS AND METHODS

Materials

Ondansetron, Linseed, Isapgol, Pre gelatinized Starch were obtained
from Yarrow Chem. Products, Mumbai. All other chemicals were of
reagent grade and used without purification.

Preparation of seeds powder of Linseed (Plantego ovate), Linseed (Linum
usitatissimum)

The dried Plantego ovata seeds and Linum usitatissimum were commi-
nuted and sieved through mesh n0.80 and stored in desiccators.®

Preparation of fast disintegrating tablets of ondansetran using direct
compression method

Fast disintegrating tablets of ondansetron containing different concen-
trations of super disintegrants were be prepared by direct compression
method. First the powders of natural super disintegrants was screened
through mesh no.60 individually and kept aside. The drug, super disin-
tegrants, diluents, binder, talc, magnesium stearate was mixed in mortar
and pestle to form a uniform blend and finally they are passed through
mesh no. 60 and the formulations were shown in Table 1 Powder thus
obtained was compressed into tablets on an 8 station single punch rotary
tablet compression machine.”®
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Fourier Transformer Infrared Spectral analysis

Compatibility studies of ondansetron and the disintegrants were carried
out by using 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.’

Uniformity of weight

The 20 randomly selected tablets were weighed individually; the average
weight and the standard deviation were calculated.”

Drug content

Weighed tablets (5) were powdered using a glass mortar and pestle. An
accurately weighed quantity of powder equivalent to 40 mg of ondansetron
was taken into 100 ml volumetric flask, dissolved in phosphate buffer
of pH 6.8 and the solution was filtered through whatsman filter paper
no.41. The filtrate was collected and suitably diluted with phosphate
buffer of pH 6.8. The drug content was Determined at 310 nm."!

Friability test

Friability of the tablets was determined using Roche friabilator at
25 rpm/min for 4 min. 40 tablets were weighed and loss in weight (%)
was calculated.”

Friability = (W, - W,)/W x 100

Weight of 40 Tablets = W,

Weight of 40 Tablets after friability = W,

Wetting time

The wetting time of the tablets was measured using a simple
procedure. Five circular tissue papers of 10-cm diameter were placed in
a petridish with a 10-cm diameter. Ten milliliters of water containing
eosin, a water-soluble dye, was added to the petridish. A tablet was care-
fully placed on the surface of tissue paper. The time required for water to
reach the upper surface of the tablets was noted as the wetting time. The
wetting times were measured."?

Water Absorption Ratio

A piece of tissue paper folded twice was placed in a small Petri dish con-
taining 6 ml of water. A tablet was put on the tissue paper and allowed
to completely wet. The wetted tablet was then weighed. Water absorption
ratio, R was determined using following equation."

R =100 x (W, W,)/W,

Where, W, = Weight of tablet after water absorption

W, = Weight of tablet before water absorption.

In vitro disintegration test

The In vitro disintegration studies were carried out using a digital tablet
disintegration test apparatus. One tablet was placed in each of the 6 tubes
of the basket assembly and then disk was added to each tube. This
assembly was then suspended in a 1-liter beaker containing water with its
temperature being maintained at 37 + 2°C. The basket was then moved
up and down through a distance of 5 to 6 cm, at the frequency of 28 to 32
cycles per minute. The time required for complete disintegration of the
tablet was recorded ."®

Dissolution study

The release rate of ondansetron from fast disintegrating tablets was
determined by using USP (Lab India, DS 8000) dissolution testing
apparatus II (paddle method). The dissolution test was performed using
900 ml of pH 6.8 buffer as a dissolution medium, at 37 + 0.5°C and 50 rpm.
A sample (5 ml) of the solution was withdrawn from the dissolution
apparatus at 0, 5, 10, 15, 20, 25 and 30 minutes. The samples were
filtered through a 0.45 membrane filter. Absorbance of these solutions
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was measured at 310 nm using a Elico-210 spectrophotometer. Cumula-
tive percentage of drug release was calculated using an equation obtained
from a standard curve.'

RESULTS AND DISCUSSION

Drug content

The ondansetron tablets were tested for drug content by UV method, the
percentage drug content was found to be in between 98 to 101.37% and
the results were shown in Table 3.

Fourier Transform Infra-red spectral analysis

The FTIR spectra of ondansetron and optimized formulation were
shown in Figure 1&2. The results obtained with IR studies showed that
there was no interaction between the drug and other excipients used in
the formulation. The FTIR of ondansetron has shown intense band at
3483.41 cm—-1, 2910.11cm-1, and 1638.7 cm-1 corresponding to the
presence of functional groups such as NH group, C-C-Aromatic group
and C-C-Aliphatic group. The FT-IR of optimized formulation has
shown intense bands at 3483.93 cm—1, 2925.03 cm—1, and 1637.96 cm—1
which indicate no change in the functional groups such as NH group,
C-C-Aromatic group, C-C-Aliphatic and confirmed undisturbed structure
of ondansetron, which indicates no drug-excipient interaction as shown
in Figure 1&2.

Evaluation of pre formulation studies of drug excipient powder

The Bulk density of various powder mixed blends prepared with different
super disintegrants, was measured by graduated cylinder. The bulk
density was found in the range 0.369- 0.0.549 gr/ml. The Tapped density
of various powder mixed blends prepared with different super disinte-
grants, was measured by graduated cylinder. The Tapped density was
found in the range 0.5150- 0.648 gr/ml. The Compressibility index of
various powder mixed blends, prepared with different super disinte-
grants, using bulk density and tapped density data, compressibility index
was calculated. It was found in the range 14.29- 29.40%.The Hausner’s
ratio of various powder mixed blends, prepared with different super
disintegrants, using bulk density and tapped density data, Hausner’s
ratio was calculated. It was found in the range 1.22- 1.41. Angle of
repose ranged from 30.64- 33.03. The flow properties of powder blend in
all formulations exhibit good flow and passable characteristics. Average
Weight variation of tablets was found in range 391.57- 397.36 mg. Hard-
ness of the tablets was found in the range 3.0- 3.3 Kg/cm? .Pre compression
parameters were shown in Table 2.

Characterization of fast disintegrating tablets

Tablets were evaluated by using Roche friabilator and friability of tablets
was observed in the range 0.31- 0.88%. Tablets were evaluated for disin-
tegration time in the disintegration apparatus. The disintegration time
was found in the range 12- 56 sec. Tablets were evaluated for wetting
time test. The wetting time was found in the range 54 - 59 sec. Post
compression parameters were shown in the Table 3.

All the formulations were uniform in drug content and the FTIR spectra
of ondansetron and its fast disintegrating tablets are identical. The
principle FTIR absorption peaks of ondansetron fast disintegrating
tablets were observed and found to be identical with the spectra of
ondansetron pure drug. Thus from the spectra it was understood that
there was no interaction between ondansetron and the disintegrants
used in the preparation of tablets. As the concentrations of the Isapghol
increases in the formulations F7 to F9 the disintegration time found to
be decreased and the disintegration time for these formulations were
25,13,12 seconds respectively and the percentage drug release was also
found to be increased for these formulations as 91.77, 96.4, 99.10 %
respectively. From the above results it was found that as the concentration
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Table 1: Master formula for preparation of ondansetron fast disintegrating tablets

Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12
Ondansetron 8 8 8 8 8 8 8 8 8 8 8 8
Isapghol 8 16 24 - - - - - = = - -
Linseed - - - 8 16 24 - = = - - -
Pre gelatinised = = = = = - 8 16 24 - - -
starch Rx 1500
Sodium starch = = = = = = - - - 8 16 24
glycolate
PVP K- 30 8 8 8 8 8 8 8 8 8 8 8 8
Magnesium 4 4 4 4 4 4 4 4 4 4 4 4
stearate
Talc 4 4 4 4 4 4 4 4 4 4 4 4
MCC PH 102 368 360 352 368 360 352 368 360 352 368 360 352
Total weight in mg 400 400 400 400 400 400 400 400 400 400 400 400

Table 2: Pre compression Parameters of ondansetron fast disintegrating tablets

Pre compression parameters

Formulations Angle of Bulk Tapped Hausner's ratio Carr's index (%)
repose(6) density(gr/ml) density(gr/ml)
F1 32.61 0.515 0.644 1.25 20
F2 30.83 0.487 0.599 1.22 18.69
F3 31.59 0.461 0.603 1.30 23.53
F4 33.02 0.457 0.648 1.41 29.40
F5 32.61 0.489 0.652 1.33 25
F6 32.41 0.522 0.653 1.25 20
F7 32.61 0.488 0.640 1.33 24.99
F8 33.03 0.515 0.644 1.24 19.99
F9 32.00 0.549 0.640 1.16 14.29
F10 30.64 0.386 0.515 1.33 24.99
F11 32.20 0.369 0.516 1.4 28.57
F12 31.40 0.415 0.526 1.26 21.05
Table 3: Post compression Parameters of ondansetron fast disintegrating tablets
Post compression Parameters
Formulations Weight Hardness Friability Disintegration Wetting Water Drug content
variation(mg) (Kg /cm2) (%) time (sec) time (sec) absorption (%)
ratio (%)
F1 394.77+1.2 3+04 0.62 50+3 65+2.2 51.60 £ 2.1 98.3 +£0.68
F2 391.57+1.2 33+0.1 0.52 54+2 55+£2.2 56.02+0.2 98.6 +0.43
F3 397.05+1.2 3.1+£0.2 0.53 56+2 42+2.1 58.87+5.1 99 +£0.33
F4 394.21+0.3 33+0.1 0.59 26+ 1 20+1.2 51.90+2.2 98.44 + 0.6
F5 392.15+1.0 3.2+0.2 0.62 30+2 26+2.2 53.51+£5.2 101.37 £ 0. 07
Fé 386.05+1.2 3.0+0.1 0.31 37+£2 35+0.1 5256+ 1.4 99.22+0.0 6
F7 396.10+ 1.0 32+02 0.88 25+1 30£0.1 55.10+ 1.6 99.42+1.02
F8 393.68 £ 1.0 32+£0.1 0.79 13+1 25+0.1 60.61+7.2 99 +£0.25
F9 395+1.1 3.1+£0.2 0.53 12+£5 15+0.3 64.10+4.2 100.45 £ 0. 70
F10 394.10 + 1.0 3.0£0.1 0.47 31+3 27+1.2 53.00£ 1.5 99 +0.82
F11 396.73 £ 1.1 3.1+0.1 0.64 20+2 20+0.2 54.71 £ 0.1 98 +0.96
F12 397.36 + 1.0 3.1+£0.2 0.43 30+ 1 35+0.2 57.08+0.3 99 +0.59

*Mean + S.D, n=3
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Figure 1: FTIR Spectra of ondansetron pure drug.
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Figure 2: FTIR Spectra of ondansetron optimized formulation.
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Figure 3: Dissolution of profiles of ondansetron formulation from F1 to F6.

of Isapghol increased and decreases the disintegration and dissolution
time was found to be improved, so considering the above results it was
found that the F9 batch was found to be optimized batch and it pass all
the pre formulation parameters and evaluation results as per pharmaco-
peial limits

Dissolution studies of fast disintegrating tablets

To clarify the dissolution behavior of ondansetron formulation, the
dissolution tests on ondansetron fast disintegrating tablets were carried
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Figure 4: Dissolution of profiles of ondansetron formulation from F7 to F12
and pure drug.

out up to 30 min in phosphate buffer pH 6.8. Figure 3 and 4 shows the
dissolution profile from F1 to F12 and pure drug. In vitro dissolution
studies showed that more than 50% of the drug was released from the
formulation within 10 minutes and were shown in Table 4. The rapid
drug dissolution might be due to easy breakdown of particle by super
disintegrant action. From In vitro dissolution data, it was observed that
99.10+0.67 % of ondansetron released in 30 minutes indicates that the
tablet complies as per pharmacopeial specifications. The drug release
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Table 4: Dissolution profiles of fast disintegrating tablets

Time(min) F1 F2 F3 F4 F5 F6
0 0 0 0 0 0 0
5 47.7+0.93 46.65+0.88 44.88+0.78 47.7+0.67 42.5+1.3 52+0.77
10 56.5+0.67 59.89+0.82 59.39+0.77 62.1+0.99 57.5%1.1 65.2+0.83
15 65.1£1.20 66.59+0.89 65.45+0.91 72.88+0.78 66.1+0.91 77.4£0.91
20 76.2+1.4 72.22+0.67 78.7+0.76 88+0.64 78.66+0.77 89+0.67
25 85.66+0.8 82.66+0.76 89.39+0.64 92.66+0.89 87.83+0.88 94+0.65
30 90.8+1.6 91.12+0.82 92.8+0.89 93.2240.9 95.66%1.6 96.4+0.5
Time(min) F7 F8 F9 F10 F11 F12
0 0 0 0 0 0
5 58.5+0.87 42.16 0.46 58.4+0.33 27.7 0.46 36.89 0.45 40.02 0.55
10 78.3£0.78 56.83£0.57 75.6+0.47 51.5£0.64 52.22+0.65 57.36£0.61
15 80.33+0.87 65.5+0.87 81.56+0.89 54.1+0.77 61.10+0.78 67.24+0.74
20 84+0.98 88.6+0.76 78.5+0.89 65.1£0.82 69.81+0.81 76.46+0.89
25 88.77+ 1.1 90.66+0.9 92.66+0.83 70.2£ 0.9 78.09+ 0.91 87.03+ 0.90
30 91.77£ 0.9 96.4+ 1.1 99.10+0.67 84.6+ 1.2 88.12+ 1.0 90.02+ 1.1

*Meanz SD, n= 3.

Table 5: Dissolution profile of ondansetron and optimized formulation (F9)

Time (min)
0 5 10 15 20 25 30
Pure drug 0 30+0.45 47+0.58 56+0.76 66+0.88 76+0.9 84+0.99
F9 0 58.4+0.33 75.6+£0.47  81.56+0.89  88.6+0.76  92.66+0.83 99.1+0.67
*Mean+SD, n= 3.
from various formulations was observed in the following order F9>F8> REFERENCES

F6>F5>F4>F3>F7>F2>F1>F12>F11>F10>Pure  drug. Drug release
studies of optimized formulation F9 and pure drug were shown in Table 5.

CONCLUSION

Fast disintegrating tablet is a promising approach with a view of obtaining
rapid action of the drug and would be advantageous in comparison to
currently available conventional dosage forms. The selection of an ideal
batch of Fast disintegrating tablets was made after consideration of the
evaluation parameters by dissolution study, disintegration time and
wetting time. From the data obtained, it is observed from the formulation
containing Isapghol in Formulation F9, shows Disintegration time in
12 seconds and the Percentage drug release is of 99.10% at the end of
30 min which satisfied all the tablet evaluation parameters for fast disin-
tegrating tablet and show in the Figure 4. Hence looking at all the satis-
factory parameters F9 batch is selected as the optimized batch.
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