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ABSTRACT

Fast dissolving tablets were highly accepted dredvery systemFast dissolving tablets were
dissolved/disintegrated in the mouth within a mattefew seconds without need of wafEne
aim of the present study was to prepare and evaldast dissolving tablets of ketorolac
tromethamine using a combined approach of sublimaggnt and superdisintegrant. Fast
dissolving tablets were prepared by direct compogssechnique. The prepared tablets were
dried under vacuum for camphor sublimation thatuitss porous structure in the tablet. This
porous structure results faster disintegration ahdig release. The tablets were evaluated for
weight variation, friability, hardnesdn vitro disintegration time, wetting timén vitro drug
release profile. The porous structure of the tabhes observed under scanning electron
microscopy (SEM).The obtained results showed tbat Weight variation, good hardness,
acceptable friability. All the formulation disinteged within 11-60 secThe formulation

containing subliming agent and superdisintegratisveed better performance in disintegration
and drug release profile.

Key words. Fast dissolving tablets (FDTs), Ketorolac tronagtine, subliming agents,
superdistegrants.

INTRODUCTION

Tablets are most commonly preferred dosage fomesaudse of its convenience in terms of self
administration, production, marketing, accurateimps. Problem of these dosage forms was
difficulty in swallowing, especially in case of pattic and geriatric patients. To avoid this, a

novel drug delivery system known as fast dissolalgets (FDTs) has been developed. FDTs
can be taken orally without the need of water,alisss or disperses in the saliva, shows rapid
onset of action, increased bioavailability makessthtablets popular. FDTs are also suitable for
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patienzt?groups such as mentally disable, bedridBahents while traveling little or no access of
water ”.

Different approaches for the development of fastsalving tablets are, by using super
disintegrates namely croscarmellose sodium, cradpoe, sodium starch glycolate. Another
approach, Maximizes the porous structure of tabWesublimation technique. Vacuum drying
has been used to form porous structure of the teabié>, which absorbs dissolution medium
rapidly, results the fast disintegration of talji&t

Ketorolac tromethamine [(+/-)-5(benzoyl)-2,3- dingdLN-pyr rolizine-1-carboxylic acid tris
hydroxymethylaminomethane salt] is a class of teyoglal anti-inflammatory drug (NSAID),
commonly used to decrease the postoperative paatiased with the surgical treatment of spine
deformities, to treat moderate to severe painumtiolg pain after surgergnd inexpensive, safe,
and well tolerated . The mechanism in this is the inhibition of peggandin synthesis by
competitéve blocking of the enzyme cyclooxygenaS©X), ketorolac is a non-selective COX
inhibitor =

MATERIALSAND METHODS

Materials

Ketorolac tromethamine was obtained from Dr.Reddy’'s Laboratories (Hydarhb

India).Croscarmellose sodium, wegifts from Recon Health Care Ltd (Bangalore, India)
Camphor, Ammonium bicarbonate and Menthol were inbth from Laser Industries

(Ahmedabad, India), spray dried mannidnbaxy Fine Chemicals Ltd, (New Delhi, India).
Aerosil, Aspartame was obtained from S.D.Fine chemicals(Rlumbai, India)

Preparation of ketorolac tromethamine tablets

Fast dissolving tablets dfetorolac tromethamine were prepared using theirsuiy agents,
camphor, ammonium bicarbonate, menthol. Crosscéyssesodium as superdisintegrants, spray
dried mannitol as diluents, aspartame as sweeteagegt, the drug and other ingredients were
mixed together byising a glass mortar and pestedthen passed through sieve no. B@en
directly compressed by using 7 mm punch of rotaylet machingCADMACH 16 station
rotary tablet pressPried at 60°C for 24 hours to facilitate sublinsatiof camphor. A porous
structure was obtained. The end pointinfing was indicated by constant weight of tableable 1
outlines the composition of various Fast dissomgnulations.

Evaluation of compressed tablets

Weight Variation

Twenty tablets from each formulation was randongiested and weighed using a Shimadzu
digital balance. The mean * standard deviati®) (and relative standard deviatidRED were
recorded.

Thickness Variation
Ten tablets from each formulation were taken rang@nd their thickness was measured with a
digital verneir calipers. The mearSbandRSDvalues were calculated.
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Table 1: Formulation of Ketorolac tromethamine fast dissolving tablets

Ingredients (mg) F1 F2 F8 B4 K5 K6 F7 8 |F9 K10 FE12| F13| F14| F15
Ketorolac Tromethaming 10 10 1 10 10 (10 |10 |10 (1 (110 | 10| 10| 10| 10
Croscarmellose sodium 3 | 6 | 9 - - - - - - - - - 6 6 6
Camphor - - - | 10| 15| 20| - - - - - - 100 18 2(
Ammonium bicarbonatg - - - - . 4 10 15 20 3 - - - - -
Menthol - - - 10| 15| 20 - -
Aerosil 1| 212} 1| 1| 1| 1| 1 1 1 1 1 1 1 ] 1
Aspartame 1 1l 1 1 1 1 1 1 il 1 1 il il 1 1
Sparydried Mannitol 83 82 79 78 713 68 V8 (73 |68 (738 |768 | 72| 68| 63

Hardness and Friability

Hardness was measured using the Monsanto hardrester t(Campbell Electronics,
Maharashtra).The friability of 20 tablets was meaduwitilizing Roche friabilator. Pre-weighed
tablets were placed in a plastic chambered fritdoilattached to a motor revolving at a speed of
25 rpm for 4 min. The tablets were then de-dustedeighed, and percentage weight loss was
calculated.

Content Unifor mity

The formulations were assayed for drug content. tabiets were randomly selected from each
formulation and pulverized to a fine powder. Wetgk required quantity of powder equivalent
to a single dose were taken in triplicate and s=dgr the drug content utilizing a UV-Visible
spectrophotometer (Eleco lab, India) at a wavelen§B22 nm.

Wetting Time

Five tissue papers were placed in a petri dishOoérth diameter. 10ml of water was added to the
petri dish. A tablet was carefully placed on th&aze of the tissue paper. The time required for
water to reach the upper surface of the tabletstantbmpletely wet them was noted as the
wetting timé. These measurements were carried out in replicaftesix. Wetting time was
recorded using a stopwatch.

InVitro Disintegration Time

In vitro disintegration time of the mouth dissolgirtablets was determined following the
procedure; 10 mL of water was placed in a Pett @is 10 cm diameter. The tablet was then
carefully positioned in the center of the Petrihdisnd the time required for the tablet to
completely disintegrate was notddMeasurements were carriedit in replicates =6) and
mean xSDvalues were recorded.

InVitro Release Studies

Release studies of ketorolac tromethamine of diffeformulations were performed according to
USP XVIII apparatus Il, paddle method utilizing igsblution system (Systronic India Itd, India).
Paddle speed was maintained at 50 rpm and 600 miatér was used as the dissolution
medium. Samples (5 mL) were collected at predetechtime intervals (5, 10, 15, 30, 45 and
60min) and replaced with equal volume of fresh meyifiltered through a filter paper and
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analyzed with a UV-Visible spectrophotometer ’atax 322 nm. Drug concentration was
calculated from a standard calibration plot andesped as cumulative % drug dissolved.

Scanning Electron Microscopy (SEM)

The surface morphology and pores of the tables wgeamined by SEM. The samples were
placed on double sided adhesive tapes and scaefeoggon photographs was taken at 35 X
magnification.

RESULTSAND DISCUSSION

Formulation rationale

The objective of fast dissolving tablets was tlitatlissolves/disintegrates in the saliva within a
few seconds. To achieve such a formulation mosixafpients are selected and required to be
water soluble. Among the soluble diluents spragadimannitol was selected as diluents, because
narrow particle size distribution that allows it be free flowing and easily mixed with other
ingredients. Preliminary trials conducted usindgetént superdisintegrants like croscarmellose
sodium (CCS), Crospovidone (CP), Sodium starchaife (SSG). Among them only CCS (F1
to F3) was selected for further study. To studedffof disintegration time various subliming
agents like camphor, menthol, ammonium bicarbonaésl at different levels (F4 to F12). The
subliming time (5-10h) depending upon the amourguifliming agent. These subliming agents
responsible for the porous structure in tabletse pbrous structure responsible for faster water
uptake. Camphor containing tablets exhibited faslisintegration as compared to tablets
containing ammonium bicarbonate and mentfolTo study effect of disintegration time,
combination of camphor and CCS was used at diffdearels. These studies showed greater
decreased disintegration time when compared tolesi®gS and camphor. But the use of
subliming agents results in increased friabilityeda porous structur€olloidal silicon dioxide
(Aerosil) was added. It helps to restore the bomdmmoperties of exicipients, and act as
lubricant®. Aspartame was included to increase the tasténéformulations.

Weight, thickness variation and Har dness
All the formulations showed low weight variatiohjakness was found be 2-3 mm and hardness
was up to 3 kg/cfn

Friability

All formulations were evaluated for friability bysing Roche friabilator. The subliming agents
showed increased friability due to increased ptyosto, aerosil was incorporated helps in
decrease in the friability due to its restoring thending properties of exicipenisfter
incorporation of aerosol the friability was withime limits.

Content Unifor mity
Uniformity of drug content was estimated for akk ttormulations. The results indicated that drug
was uniformly distributed and were given in the [Eah

Wetting time

Wetting time was determined for all the formulasoWetting time was decreased when the
concentration of superdisintegrants and sublimiggnés increased. The formulation containing
CCS (6%), camphor (15%) showed less wetting timermdompared to other formulations.
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InVitro Disintegration time

Disintegration time was an important criterion feelecting the optimum fast dissolving

formulations. The formulations were evaluated foisirdegration time. Among these

formulations combination of CCS (6%), camphor (15#%pwed less disintegration time due to
porous nature and wicking action.

Table 2: Evaluation of fast dissolving tablets of ketorolac tromethamine

Formulation \_N(_eight Thickness | Hardness Disi_ntegration Wteitrzgg friability C_onten_t
codes Variation (mg) Time (sec) (se0) uniformity
F1 99.98+0.89 2.56+0.56 2.26+0.36 70+0.76 69+1.25 0.6&| 98.89+0.19
F2 98.26+0.88 310.26 3.13+0.21 55+1.12 50+1.86  0.520.199.02+0.75
F3 98+0.46 2.56+0.56 3.06+0.14 61+0.29 58+0.98 0.620.297.15+1.36
F4 99+1.03 2.44+0.24 2.33+0.1[1 42+1.39 36+0.24 0.820.6 102+0.63
F5 98.56+1.29 3.01+0.35 3.14+0.46 30+1.26 250,36 0.32| 100+1.26
F6 98.12+1.06 2.96+0.4| 4.47+0.96 35+0.98 2610.14 0.340 96.36.+2.04
F7 98+0.56 2.90+0.369 3.49+0.73 5310.76 35+1.25 0.990.1 101+0.60
F8 99.23+0.25 3.03£0.09 2.36+0.19 44+0.46 39+0.08 0.84| 100+0.25
F9 97.96+1.25 2.29+0.68 3.87x0.79 38+0.14 26x1.36 0.83%| 97.2+1.36
F10 98.34+1.23 2.36+0.36 2.49+0.83 59+1.36 46+x1.24 0.092| 99.34+1.93
F11 97.99+2.03 3.06£0.56 2.41+0.98 40+1.24 35144 00| 101.5+0.23
F12 99.99+0.36 3.12+0.76 3.47+0.60 32+0.36 26016 0.8&| 99.01+0.96
F13 99+0.45 2.98+0.36 2.26+0.25 25+0.14 18+0.06  0.940.399.47+0.46
F14 98.80+1.06 3.01+0.9| 3.24+0.32 12+0.78 9+1.36 0.8%0. 98+1.56
Fi15 99.14+0.89 2.98+0.34 3.36+0.40 18+0.43 12+0.14 0.84| 101+0.82
100 -
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Fig 1:In-vitro drug release profile for the formulations F13, F14,F15.

101
Scholar Research Library



P Reddy Veerareddy et al Der Pharmacia Lettre, 2011, 3(2):97-103

100

gn

60 —»—F 14

—m— K etorol-DT

40

20

I:I T T T T T 1
1] 10 20 30 40 a0 G0

Time {mints)

Fig 2: In-vitro drug release profile for Formulation F14 and Ketoxol-DT.

In Vitro Release Studies

Dissolution studies were performed by using dissmtuUSP apparatus Il with a paddle speed of
50 rpm. An increase in superdisintegrants conceottraesulted increase in cumulative drug
release. All the formulations released about 90%hiwil5 mints. Among the all formulations

optimized was selected Figure 1. The optimized tdation was compared with marketed

Ketorol-DT Figure 2. The results indicated that Tdwtimized formulation showed greater
release than the marketed Dispersible tablets.

Scanning Electron Microscopy (SEM)
The SEM photographs of the tablets of without sublg agents and superdisintegrants and
optimized formula showed that the porous structuaie observed in the tablets Figure 3.

Fig 3: SEM photographs for A) Without camphor and Superdisintegrates B)

optimized formula.

CONCLUSION

Oral route is the most convenient route of drug iatstration can be made as an ideal route by
overcoming certain drawbacks. Fast dissolving tabley usinga combined approach of
subliming agent and superdisintegrantved the problems encountered in the administradf
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drug by oral route. The results showleadv weight variation, good hardness, and accegtabl
friability. All the formulation disintegrated withi 11-60 sec. The release profile reveled that
optimized formulation showed greater release th@ncommercial Ketorol-DT. This combined
approach was alternative for the preparation dfdesolving tablets.
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