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ABSTRACT

The purpose of the present research was to optitizeformulation of Orodispersible tablets 8tavudine
Orodispersible tablets ofStavudinewere prepared by direct compression method usiifterent types of
Superdisintegrant Jodium Starch Glycolate, Crospovidone, Croscarmelland kollidan CLW at different
concentrationsThe formulations were evaluated for effect of Sdigértegrant on Tablet weight variation, content
uniformity, hardness, friability, wetting time, dersion time, drug content and in vitro releaseoalsmve been
studied. All formulations showed satisfactory mechanicaksgth and tablet containing Kollidon CLM (20%)
showed excellent in vitro dispersion time and dreigase as compared to other formulatidine results revealed
that the tablets containing0% kollidan CLM (F20) showed short dispersiongifi8 sec) with maximum drug
release (100%) in 10 min. FTIR & DSC results showedvidence of interaction between the drug arlgmpers.
This study helps in revealing the effect of forrtialaprocessing variables on tablet propertiescdh be concluded
that the Orodispersible tablets ofaSudine tablets could be prepared by direct coragian using kollidon CLM
superdisintegrant.

INTRODUCTION

Recent advances in novel drug-delivery system d@amsnhance the safety and efficacy of the drug oudéeby
formulating a dosage form being convenient for dgeninistration. Difficulty in swallowing (i.e., dpbagia) is
experienced by patients such as paediatrics, geridedridden, disabled, mentally ill, includingotion sickness
and sudden episodes of allergic attacks, hencdtirgsun higher incidence of noncompliance and feefive
therapy!™. In order to solve this problem and improve patasteptance and compliance, the development iof sol
dosage forms that disintegrate rapidly or diss@ven when taken orally without water is being utedan. Oral
fast-disintegrating dosage forms (tablet or a cl®)sare a relatively novel dosage technology thadlves the rapid
disintegration or dissolution of the dosage fdfhinto a solution or suspension in the mouth withiat need for
water®. The dosage form begins to disintegrate immedjiaéer coming into contact with saliva, with coratsl
disintegration normally occurring within 30-50 steaf administration'”. The solution containing the active
ingredients is swallowed, and the active ingredieame then absorbed through the gastrointestintietipm to
reach the target and produce the desired effedtleTas the most widely used dosage form becausé&sof
convenience in terms of self-administration, conpess, and ease in manufacturifigOrally disintegrating tablets
are also called as Orodispersible tablets, quiskitiigrating tablets, mouth-dissolving tabletst-tisintegrating
tablets, fast dissolving tablets, rapid-dissolvtablets, porous tablets, and rapid melts. Howeoksll the above
terms, the United States Pharmacopoeia (USP) apgrthese dosage forms as Orodispersible tabletsST$PDD
Recently, the European Pharmacopoeia has usedrtheQrodispersible tablets for tablets that dispeesadily and
within 3 min in the mouth before swallowing. Theitéd States Food and Drug Administration define Ca3T a
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solid dosage form containing medicinal substancaotive ingredient which disintegrates rapidly dluaithin a
matter of seconds when placed upon the tongue.”didietegration time for ODTs generally ranges freaveral
seconds to about a minuté Other advantages of ODTs that have been invéstgare their potential to increase
the bioavailability of poorly water soluble drugdligh enhancing the dissolution profile of the dffigMoreover,
pharmaceutical companies also have commercial mea®s formulating ODTs. As a drug reaches the ehds
patent, the development and formulation of the dnig new dosage forms allow pharmaceutical comgmtd
extend the patent life and “market exclusiify”The ODTs could be prepared using various teclsicauch as
tablet moulding, spray drying, sublimation, lyopsation, solid dispersion, or addition of disintegis®™% The
basic approach to the development of ODTs is tleafissuperdisintegrants such as Croscarmellosaisodnd
sodium starch glycolate. Another approach useceirelbping ODTs is maximizing the pore structurehef tablet
matrix. Freeze drying and vacuum drying technidusse been tried by researchers to maximize the stoneture
of the tablet  matriX***® However, freeze drying is cumbersome and yiel@gile and hygroscopic product.
Vacuum drying along with the sublimation of voletiible ingredient has been employed to increadettpbrosity.
While in designing dispersible tablets, it is pb#sito achieve effective taste masking as well pgeasant feel in
the mouth. The main criterion for ODTs is the dpito disintegrate or dissolve rapidly in salivatioé oral cavity in
15 to 60 s and have a pleasant mouth¥é&To improve the quality of life and treatment coraplie, great efforts
have been made to develop fast-disintegrating tal§feDTs) in the oral cavity, using jelly, watersaibing, and
swelling-gelated materials or water-soluble polyshet.

MATERIALS AND METHODS

Stavudine was chosen as an active ingredient asdkimaly gifted by Novartis, Turkey. Lactose (Tathdse 70,
Meggle, Germany), sucrose (Di-Pac, Domino, USAJeatly compressible (DC) mannitol (Roquette, France
cross-linked sodium carboxymethylcellulose (Ac-di-sAsahi Kasei, Japan), magnesium stearate (Tyrkeye
used. All other reagents were of analytical grade.

METHOD OF FORMULATION

Stavudine Oro-dispersible tablets were formulatgdubing direct compression method. The drug andotilér
excipients were sifted through #40 sieves and mikedoughly. The above blend was pre lubricatedh &igrosil
and lubricated with magnesium stearate. The abawechted blend was compressed using 6mm rqgumth at a
tablet weight of 100mg.

CHARACTERIZATION OF ORODISPERSIBLE TABLETS:
The prepared tablets were evaluated for differevgt Eompressional properties like weight variatifigbility,
hardness, thickness, disintegration time, wettimgt assay and In vitro dissolution studies.

WEIGHT VARIATION 191

20 tablets were selected at a random and theavtiage weight was determined. All the 20 tabletsewveighed
individually and compared with the average weidjet tablets meet USP specifications if no more théablets are
outside the percentage limit and if no tablet difey more than 2 times the percentage limit.

FRABILITY [®%

The friability test was performed for all the fortated Oro-dispersible stavudine tablets. Twentyetabvere taken
and their weight was determined. Then they werequain the Roche friabilator and allowed to maké& 10
revolutions. The tablets were then de-dusted aweighed. The percentage weight loss was calcul&ertentage
Friability was calculated as follows

Percentage Friability = (W W,) x 100/\W,

Where, W= Initial weight of the 20 tablets.
W, = Final weight of the 20 tablets after testing.

Friability values below 1% are generally acceptable

HARDNESS [** %%

Monsanto hardness tester was used for measuringaticmess of the formulated Oro-dispersible Stahaitiblets.
From each batch five tablets were taken and sudgeitt test. The mean of the five tablets were ¢tatled. The
breaking strength (in kg) of each tablet was tesisidg a Stokes-Monsanto hardness tester (DT Stdstol,
PA). The formulated as well as the commercial tableere circular and flat. After the dial on thster was set to
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zero, a tablet was placed between the two jaws bféeking point was determined by gradually indregthe force
on the tester. Breaking strength is the force app(in kg) to break the tablet radially into twdvess.

WETTING TIME 1923

The wetting time of the tablets was measured usisignple procedure. Five circular tissue papetom diameter
were placed in a Petridish containing 10.0 ml Ofav@ontaining Eosin blue. A tablet was carefullgged on the
surface of tissue paper. The time required for kgwblue color on the upper surface of the tablas woted as the
wetting time.

THICKNESS OF TABLETS 1929

Thickness is measured by using instrument callgitadi“vernier calipers”. Randomly 10 tablets wea&en and
thickness was measured for each tablet by placitgden two anvils and rotating sliding knob urt# tablet was
tightly fitted and the reading was noted on thatdigcale.

IN- VITRO DISPERSION TIME (2%

In vitro dispersion time was measured by dropping a tablspoonful of water or in 20ml of water in a beakeére
time for the tablet to completely disintegrate irffitoe particles was noted. Three tablets from ebatth were
randomly selected and vitro dispersion time was performed.

DRUG CONTENT:

10 tablets were taken, powdered well and a quanfitpowder equivalent to 100mg of stavudine wasueaely
weighed and dissolved in 100ml of 0.01N HCI antefgéd. The absorbance of the solution was measur2d6nm
against blank (0.01N HCI). The concentration ofshenple was calculated using standard graph.

COLOR, TASTE AND MOUTH FEEL EVALUATION  [?7:

A panel of 6 volunteers was employed to assessctier, taste and mouth feeling of prepared Stawidin
Orodispersible tablets. The human test was perfdraweording to the guidelines of WMA Helsinki deeléor?®.
The comments of the panel members were recorded.

FTIR:

The FT-IR spectrums of pure drug and formulatiomendetermined. A FT-IR (Thermo Nicolet 670 specteten)
was used for the analysis in the frequency rangedsn 4000 and 400 ¢thand 4 crit resolution. The results were
the means of 6 determinations. A quantity equiviaie2 mg of pure drug was used for the study.

DSC:

Thermal properties of pure drug and the formulaticere evaluated by Differential scanning calorime®SC)
using a Diamond DSC (Mettler Star SW 8.10). Thelyaim was performed at a rate°80min-1 from 500C to
2000C temperature range under nitrogen flow of 25 mi'i

IN-VITRO DRUG RELEASE:

In vitro dissolution studies for all the formulated tabletas carried out using USP paddle method at 50irpm
500ml of 0.01N HCI as dissolution media, maintaia¢87+0.5C. 5 ml aliquot was withdrawn at the specified time
intervals, filtered through wattmann filter papedaassayed spectrophotometrically at 266nm. Anlegalame of
fresh medium, which was pre-warmed af@G7was replaced into the dissolution media aftahesampling to
maintain the constant volume throughout the tess@ution study of conventional marketed tablestafvudine is
also carried out using same method.

RESULTS AND DISCUSSION

Hardness:
Table - 2 shows the hardness of all formulatioms, the hardness was constantly maintained betwekkdcn?
for all formulations during compression.

Friability:
Table 2 shows the friability values all the forntidas. The results indicated that the % friabilitgs between 0.45
to 0.68%. The low values of friability indicate thablets were mechanically hard enough.

Thickness:
As shown in Table - 2, thickness of tablets ranigeth 2mm to 3 mm.
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Disintegration Time:

Table -1 show the disintegration time of the foratigns. As the percentage of superdisintegraneasad (5% to
20%) the disintegration time decreased signifigafik0.05). It is because kollidon CLM (20%) coniag tablets
rapidly exhibits high capillary activity and pronmed hydration with a little tendency to gel formatand
disintegration the tablets rapidly.

Wetting Time:
Table — 2 & Figure - 1 shows the wetting time stgddf all formulations. Wetting time is lesser ase of kollidon
CLM (20%) because of higher capillary action.

| \
/4 F
@) (0) ©

Fig - 1: Wetting time of Kollidon CLM (20%) at 5 (a), 25 (b) & 33 (c) Seconds.

Drug Content of Tablets:
Table -2 show the drug content of tablets rangeddsn 98 to 101%.

In Vitro Dispersion Time:

In vitro dispersion time was measured by dropping a tablspoonful of water or in 20ml of water in a beakeére
time for the tablet to completely disintegrate ifiloe particles was noted. Three tablets from ebatth were

randomly selected anid vitro dispersion time was performed.
DISPERSION IN BEAKER

Figure — 2: A, B represents Invitro Dispersion timein spoonful of water and C represents invitro disprsion in 20ml of water in a beaker
in 15 Seconds.

1508
Scholar Research Library



Sree Giri Prasad. Bet al Der Pharmacia Lettre, 2012, 4 (5):1505-1514

Color, Taste and Mouth Feel Evaluation:

Table — 3(a), Figure - 3 shows formulations using flavoring agents such as banana, orange wifaame. The
tablets were compressed using 7mm round punch, tadbdét weight is adjusted to 150mg. The prepaaddets
were evaluated for different physico-chemical prtips like weight variation, friability, hardnesghickness,
disintegration time, wetting time, assay, tasteftndeel and in vitro dissolution studies.

The weight variation of all formulations was in ttenge. Drug content of Stavudine from all the folations was
found to be in the range of 98% to 101%. The hasingas constantly maintained between 4-5 ¢ /dating
compression. Friability for all the formulation st less than 0.69% which is in the acceptable simihich
indicates formulations have good mechanical strenghickness of the tablets found to be 3.55 mm.&mm.
Disintegration time of formulations found to be Wweéen 18-25 seconds. The results were summarizézbia —

3(b).

Figure -4 shows the formulations were evaluatedirderitro dissolution studies, the formulationseaéed 100%
drug within 15 minutes. The results were summarinethble -3(b).

& A -
@ -

Figure - 3. Photograph 1 & 2 shows the colored tabts of Stavudine ODT

Dissoluticon studies of ODT with flavoring agents

120 ~
100
80
60
40
20

—e— Aspartame and orange

——Aspartame and banana

%drug relase

Time({min)

Figure - 4: Cumulative %drug release vs time profiles of Stavushe ODT prepared with (-#-) Aspartame & orange, (a-) Aspartame &
banana.

Finally the prepared tablets were evaluated fotetasd mouths feel in 6 volunteers. The formulatiavith
aspartame and banana flavor scored good and aversgjewhere as the formulations prepared wittagame and
orange flavor was scored excellent. So this fortrria(F18) was the optimized formulation.

Differential scanning calorimetric study (DSC)
Figure — 5shows DSC results with sharp endothenpeiak for the pure Stavudine at 172.21. Similar shar
endothermic peaks were observed in the formulateinalmost similar temperatures. This clearly iaths that

there is no drug excipient Interaction.
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Fourier Transform Infrared Spectroscopy (FTIR)

The FTIR spectrum shows all the functional groupgpure drug Stavudine at 419.14, 483.27, 578.42.5%
691.02, 750.70, 775.36, 810.66, 857.03, 906.92,8488.080.79, 1109.18, 1171.26, 1263.46, 1339.380 .16,
1691.58, 2818.97, 2881.26, 3041.56, 3167.60, a2%.34. Similar spectrum peak points were obsernedllithe
formulations. This clearly indicates that ther@dsdrug excipient interaction.

—~

<

e

b

Loohs s
g 2 & o8 b o3
I

RN

\ =

S

S~

P

Fig — 5: DSC Thermograms of Pure Drug with different concemtations of Superdisintegrants.

DISCUSSION

Stavudine Orally dispersible tablets were developgth an aim to improve the patient’'s complianceheT
formulations were developed with an objective te by the pediatric and geriatric patients.

The Stavudine ODT formulation were developed wiffedent superdisintegrants such as Crospovidididan
CLM, Sodium starch glycolate, Croscarmellose sodiyrhO, 15, 20% used in each formulation. The fdation
prepared with lower concentration of CrospovidoKellidan CL M, Sodium starch glycolate, Croscarros#
sodium yields rapid disintegration and dissolutioiswever DT was a little more in the lower concatrion of
Superdisintegrant formulations).

Table — 1: Formulae used in the preparation of taldts containing different concentrations of Superdistegrants.

INGREDIENTS F F, Fs F4 Fs Fe F7 Fe Fo Fic F Fiz Fis Fiq Fie Fae
(mg) mg/tablets
Stavudine 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
McC 475 475 475 475 425 425 425 425 375 37553375 325 325 325 325
SSG 5 - - - 10 - - - 15 - - 20 - -
Crospovidone - 5 - - - 10 - - - 15 - - - 20 -
CCs - - 5 - - - 10 - - - 15 - - - 20 -
Kollidon CLM - - - 5 - - - 10 - - - 15 - - - 20
Aerosil 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Mg.stearate 05 05 05 05 05 05 05 05 05 05 05 05 05 05 05
Talc 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Total Weight 100 100 100 100 100 100 100 100 100 010100 100 100 100 100 100

To improve the disintegration time, the formulaorwere prepared with

*Each value represents mean +S.D (n=3).

superdisintegrants such as crospovidone, Kollidai CSodium starch glycolate, croscarmellose sodilnmoreased
concentrations of superdisintegrants improved tisentégration time with any changes in the physibemical
properties. The mouth feel of the formulations preg with Kollidan CLM, Sodium starch glycolate,
croscarmellose sodium is resulted smooth and farégtes where as the formulations prepared witispovidone,
yields particulate matter on the tongue.
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Table — 2: Post — Compressional Parameters, Disirgeation times, Wetting time, Drug Content & Dissoluion time of different Tablet formulations.

Parameters R F, Fs F, Fs Fes F; Fs Fo Fio Fi1 Fio Fis Fis Fis Fie
Weight

ot 102.31. 101141, 101.2+1. 102.2+1. 102.2+1. 102.1+1. 101.6+#1. 101.6+1. 101.1#1. 100.3+1. 102.3+l. 100.3+l. 101.3+l.
Variation*(mg 102+1.5 101+1.8 6 102+1.8 1 6 5 5 8 9 8 5 8 6 5 5
Friability (%)  0.54 0.54 0.68 0.64 0.45 0.53 0.63 55 0.54 0.65 0.55 0.64 0.65 0.55 0.65 0.68

Hardness* + + + + + + + + + + + + + + + +

(Kglony 35805 3105 4105 3505  35:05 405 3505 03 3505  4%05 3505 4405 3505  35:05 045 3505
Thickness(mm  2.69+ 2.44%0.0 2.65 2.55 2.45+0.0 26 + 248 2.61 254+0.0 2.44+0.0
| 503 3 251009 248105 o0, P 5 245405 {0, 006 251009 252404 0, 3 5 2.67+0.2
E’r':éﬂt(esgergt'on 65+¢1.1  47#21 4115  42+1.1  40:0.8  30:0.8 2508 (@B 28409  25+0.9  24+0.9  20:0.9 2511 2015 281 18+1.1
z\r’ﬁéﬂ?sgec) 3741.6  35+2.8 3322  31+1.9 30425  33+32  35+1.7 +B&  27+15  20+24 3319 28+17  33+1.8 32428  28+1 3319
(DO/L‘)JQ Content  gg 100 99 101 08 99 100 98 08 98 100 101 98 101 100 100

Dissolution Time* (min)
5 Zs.esﬂ. ;4.2211. 6415 791416 20.2211. g5.02¢1. 22.1111. 80415 §3.31¢2. £736.12i1. 8519 9019 g4.22¢1. §9.21¢2. 86+15 99418
10 824410, 8142+2. 8261#l. ... 85214l 9101#l. 9012:0. o, 0. 8916+l 9322+l g gog s 9015:l 9741l ..o 99.35+L.
9 1 8 3 6 8 5 9 7 9 8
15 86+0.5 34'1210' ?8'2311' 39'3110' 24'1210' 87'1211' 27'3310' 9940.5 87'141'0' 36'231'0' 97405  99+0.8  97+0.9  98+15  97+1.1  100+0.9
30 95+0.1 23'4710' 34'1510' 26'4310' 100£0.7 29'2211' 52’9'2210' 10007  100:0.7  100#0.1  99+#0.6  100£0.7 98+0.6  98+0. 98+0.9  1000.7
45 100£0.1  100+0.2  1004#0.2  100+0.1 100405  100+0.9100+0.0  100+0.6  100£0.4  100+0.5  100+0.2  100+0.9 +00® 100+0.3  100+0.2  1000.6
*Each value represents mean +S.D (n=3).
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Table — 3(b): Physico-chemical parameters and disktion data of Stavudine ODT with Flavoring Agents

Table — 3(a):Formulation data for Stavudine ODT with Flavoring agents

Ingredients(mg) | F17 | F18| F19| F20
Stavudine 40 40 40 40
MCC 35 35 35 35
KollidanCL M | 20 20 20 20
Citric acid 10 10 10 10
Menthol 10 10 10 10
Aspartame 20 20 20 20
Banana - - 5 5
Orange 5 5 - -
Sunset Yellow 2 2 -
FDC red 40 - 2 2
Aerosil 5 5 5 5
Mg stearate 1 1 1 1
Talc 2 2 2 2
Total 150 | 150 | 150| 150

Parameter F17 F18 F19 F20
Weight Variation*(mg) 150.2+1.5| 151.1+1.5] 151.3+1.5 152+1.8
Friability (%) 0.65 0.69 0.68 0.69
Hardness*(Kg/cnt) 4+0.5 3.5+0.5 3.5+0.5 4+0.5
Thickness*(mm) 3.55+0.5 | 4.52+0.4 3.57+0.2]  4.58+0.5
Disintegration time*(Sec) | 25+0.8 20+0.9 22+1.1 1841
Wetting time*(sec) 36+1.8 38+1.7 37+1.9 39+1.9
Taste/mouth feel Average Excellent| Average Good
Assay (%) 98 99 100 101
Dissolution time(min)

5 92.11+1.6| 89.2+1.3 87.1+1.5 90+1.4
10 98.2+1.5 99.1+1.5 96.2+1.5 99.1+15
15 100+0.9 100+0.9 100+0.9 100+0.p
30 100+0.5 100+0.5 100+0.5 100+0.p
45 100+0.1 100+0.1 100+0.1 100+0.11

Invitro — Dissolution Studies:

Table — 2 & Figures -6, 7, 8 shows dissolution &sidf Stavudine in 0.01 HCI.

SSG 5%

CP 5%

CCS 5%

KOLLIDAN CLM 5%

Dissolution studies of F1-F4
120 -
3 100 1 W‘_____/"‘._-—‘“'_ o —
> 80 {
I " —a—
o 60 -
.§ 40 -
s 20 -
0 7+ T T 1
0 20 Time{min}40 60

Figure - 6: Cumulative %drug release vs time profies of Stavudine ODT prepared with(s-), SSG (m-) CP, (-A-) CCS, and (-x-)

Kollidan CLM
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Dissolution studies
120 -

Q 1004 s .

o a0 |1 = ——SS5G 10%

9 /

@ 60 1/ —=—CP 10%

o)) 40 -

=

5 20 - CCS 10%

3.?_ O 4 T T

0 20 40 KOLLIDAN CLM 10%
Time(min)
Figure -7: Cumulative %drug release vs time profile of Stavudine ODT prepared with (¢-) SSG, (m-) CP, (-A-) CCS, and (-x-)
Kollidan CLM
Dissolution studies
120 -
® 100 - e — .~ s —+—3535G 15%
prd ,.?—_—_-—.O/’v
8 80 7 x.-"'
® 60 4 / —=—CP 15%
S 40 -
Elg 20 - CCS 15%
D 'r-I T T T T
0 10 20 30 40 KOLLIDAN CLM 15%
Time(min)

Figure — 8: Cumulative %drug release vs time profies of Stavudine ODT prepared with (#-) SSG, (m-) CP, (-A-) CCS, and (-x-)

Kollidan CLM
Dissolution studies of F13-F16

120 -

100 - J SR P —+—SSG 20%
© r—
& 804 f
% 60 —=—CP20%
> 40 1
2
a 20 ~ CCS20%
.‘6“‘ O f.a T T 1

0 20Time{min} 40 60 KOLLIDAN CLM 20%

Figure -8: Cumulative %drug release vs time profils of Stavudine ODT prepared with (¢-) SSG, (m-) CP, and (-A-) CCS, (4-)
Kollidan CL M

CONCLUSION

Oral disintegrating tablets of Stavudine were sssfidly prepared using different Concentrations of
superdisintegrants by direct compression method.prasent investigations were helped in understgntlie effect
of formulation process variables especially thecemtration of different super disintegrants on dispersion time
and drug release profile. The present study coeclutiat 20% Kollidon CLM is comparatively for theeparation
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of Stavudine Orodispersible tablets. Taste maskamgl rapid disintegration of tablets formulated Hmist
investigation may possibly help in administrationStavudine in a more palatable form without wafghus, the
“patient-friendly dosage form” of bitter drug Stalime, especially for paediatric, geriatric, bedgdd and non-
cooperative patients. By the availability of vasaechnologies and manifold advantages ODT wiltlyuenhance
the patiencecompliance, low dosing, rapid onsef action, increasedbio availability, low side
effects, good stability. These formulations maycbmmercialized after establishing chemical and dgial
parameters.
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