Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, A6, 7(2):844-851

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Design and development of Buccal tablet of Terbutale Sulphate

Rajesh Asija*, Shailendra Bhatt, Sangeeta Asija, Depak Sharma, Gaurav Goyal and
Dolly Prakash Chand

Maharishi Arvind Institute of Pharmacy, Jaipur, Bsijhan, India

ABSTRACT

Bioadhesive polymers and other excipients were usedevelop buccal tablet of terbutaline sulphdte.this
research, the effect of bioadhesive polymers HPMgWK ethyl Cellulose, carbopol and sodium carboxy hylet
cellulose were studied. Direct compression methad fellowed for the formulation and characterizedvarious
evaluation parameters, some of which are hardnéhéskness, drug conterftijability, hardness, weight variation,
thickness in-vitro bioadhesion, in-vitro swellingdex and in-vitro drug release etc. In-vitro druglaase was
performed on USP type Il dissolution apparatus @trpm in 900ml of dissolution media (simulated\saty fluid
pH 6.75) for 8 hrs. Carbopol was very helpful amepbrtant polymer for current study. Carbopol promadhe
bioadhesion and swelling index although controks dinug release.

Keywords: Bio-adhesion, Swelling index, Drug release, Teringssulphate, Simulated salivary fluid.

INTRODUCTION

Oral route perhaps the most preferred by patiemiiscéinicians among various routes of drug delivéipwever,

per oral administration of drugs have such disathges: hepatic first-pass metabolism or enzymatgratation
within the gastrointestinal (Gl) tract that protéboral administration of certain classes of dmmgstly peptides and
proteins. Thus, other absorptive mucosa is consitlas potential sites for drug administration. $rancosal routes
of drug delivery (the mucosal linings of the nasaettal, oral, vaginal & ocular cavities) offer tiiet advantages
over oral administration for systemic effect. Thaslwantages include bypass of first-pass effealsaanidance of
presystemic elimination within the Gl tract.[1]

Buccal route in the oral cavity is an attractiveg& to deliver molecules like protein and peptitiee to acid
hydrolysis and hepatic first pass effect. The mattining of the oral cavity offers some distinatvantages like
high vascularization and accessibility for the auistration and removal of a dosage form, in additio high
patient accessibility compared to other non-oraliteoof drug administration and there is rapid datlu
recovery.[1,2]

EXPERIMENTAL SECTION

1.1Materials:

Terbutaline sulphate obtained as a free gift sanfol;n Themis Laboratories PVT LTD, Mumbai (Indid)he
polymers (HPMC KodM, Ethyl cellulose, Carbopol 934-P and Na-CMC) axtipients (magnesium stearate and
lactose monohydrate) were purchased from CDH Higiois. All other excipients and reagents were of
pharmaceutical grade.
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1.2Methods:

A. Preparation of buccal tablets of terbutaline sulphae

Buccal tablets were formulated by different concaiins of polymers and excipients including droggmposition
are given in table no. 1. First, all the polymetsading to their formula or concentration were giwid accurately
and triturate well, then lactose monohydrate wateddnto the mixture and triturate for 2 min. Lesgtavas used as
binder. After proper mixing, magnesium stearata agricant was added into the mixture and agéurate. Direct
compression method was followed for the preparatibtablets, through it the mixture was compredsgdotary
compression machine with a constant compressiar fand maintain same environment for all formutegior otal
weight of per tablet was 150 mg including drug.

Table 1: Compositions of buccal tablet of terbutalie sulphate (5mg)

Formulation HPMC Ethyl cellulose Carbopol Sodium carboxy methyl Magnesium Lactose (mg)
code K100M (mg) (mg) (mg) cellulose (mg) Stearate (mg) (g.s.)
F1 80 - - - 3 62
F2 - 80 -- 3 62
F3 -- - 80 - 3 62
F4 - -- -- 80 3 62
F5 40 - 40 - 3 62
F6 27 - 53 3 62
F7 53 -- 27 3 62
F8 20 - 60 3 62
F9 60 -- 20 3 62
F10 -- 40 40 3 62
F11 -- 27 53 3 62
F12 - 53 27 3 62
F13 -- 20 60 3 62
F14 - 60 20 - 3 62
F15 -- - 40 40 3 62
F16 - -- 53 27 3 62
F17 - -- 27 53 3 62
F18 -- - 60 20 3 62
F19 - -- 20 60 3 62

Preformulation study:

Fourier transforms infra red spectroscopy (FTIR):[3,4]

The primary objective of this investigation wasdentify the drug in solid state. The FTIR spectrafrierbutaline
sulphate is given in fig. 1.

Differential scanning calorimetry (DSC):[5,6]

DSCis athermo analytical technique in which théfecence in the amount of heat required to inceeas
the temperature of a reference and sample are neelas a function of temperature. The sample afederece are
maintained at nearly the same temperature througtieu study. Mainly, the temperature program fobD&C
analysis is designed such that the sample holdepdeature increases linearly as a function of tifitee DSC
analysis of terbutaline sulphate was given inig.

B. Post Compression Parameters:
Thickness:[7]
The thickness and diameter of the tablets of athfdations were determined with vernier caliper.

Tablet weight variation:[8]

Every individual tablet in a batch should be infanih weight and weight variation within permissitdienits.
Weight control is based on a sample of 20 tabiesgenty tablets were randomly selected and accyratelghed
using an electronic balance. The results are egxpdeas mean values of 20 determinations.

Hardness:[9]
The hardness of the tablets was determined usiragdness testing apparatus (Monsanto type). Attablelness of
about 4-6 kg/cris considered adequate for mechanical stability.

Friability:[10]

The friability of the tablets was measured wittoahe friabilator. Tablets of a known weight (W0)aosample of 10
tablets were deducted in a drum for a fixed tinf@0(fevolutions) and weighed (W) again. Percentageifity was
calculated from the loss in weight as given in digmaas below. The weight loss should not be mbaa tL % w/w.
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% Friability = (W0 -W)WO0 x100

In-vitro bioadhesion study:[11-15]

The apparatus used for testing bioadhesion wasniése in the laboratory. Mucoadhesion strengthhef tablet
was measured on a modified physical bal&esing bovine cheek pouch as model mucosal memb§&he buccal
mucosa was collected from the local slaughterhouse)

A double beam physical balance was taken; thepiaft was removed. To left arm of balance a thickadrof
suitable length was hanged. To the bottom sidéni@fad a glass stopper with uniform surface was #edlean
glass mortar was placed below hanging glass stoppémis mortar, a clean 500-ml glass beaker Wasegl, within
which was placed another glass beaker of 50 mlagpen inverted position and weighted with 50 gpmevent
floating. The temperature control system involveing thermometer in 500-ml beaker and intermityeadding
hot water in outer mortar filled with water. Theldace was so adjusted that right hand-side wastlgxag heavier
than the left.

METHOD

The balance adjusted as described above was us#tefetudy. The bovine cheek pouch was excisedhed and
then tied tightly with mucosal side upward usingetid over the base of inverted 50-ml glass bedkss. beaker
suitably weighted was lowered into 500-ml beakenjclv was then filled with simulated salivary flufgH 6.75)
kept at 37°C such that the fluid reaches the sertfcmucosal membrane and keeps it moist. Thisthas kept
below left hand side of balance. The buccal talgs$ then stuck to glass stopper using a cyanoaergi#hesive
(feviquick). The 5 g on right hand side is removéds causes application of 5 g of pressure on &ublet
overlying moist mucosa. The balance was kept & plisition for 3 min and then slowly weights werereased on
the right pan, till tablet separates from mucosehtrane. The total weight on right pan minus 5wggithe force
required to separate tablet from mucosa. This gbteadhesive strength in grams. The mean valudrekttrials
was taken for each set of formulations.

Force of adhesion (N) B{oadhesive strength/1000) x 9.81

In-vitro swelling index:[16-18]

The degree of swelling of biadhesive polymers is an important factor affectidgesive. For conducting the study,
a tablet was weighed and placed in a paish containing 5 ml of simulated salivary fluidH®.75) for a time
interval (1,2,4,6 hrs), the tablets were takenfoam the petridish and excess fluid was removed carefully bygisin
filter paper. Reweighed it and swelling index wakcalated using the following formula:

Swelling Index (SI) + (WAWo0)/Wo %100

Where:

Sl= Swelling index.

Wt = Weight of tablets after time at ‘t'.

Wo = Weight of tablet before placing in the beaker.

In-vitro drug release characteristics:[19,20]

Drug release from the buccal tablets was assesgatisbolution test using USP type Il dissolutiorpagmtus
(paddles) at 3T +0.5°C with 50 rpm. The test was performed using 90@hsimulated salivary fluid (pH 6.75) as
dissolution media. Dissolution studies were carmed in triplicate, maintaining the sink conditiofzr all the
formulations. A 5 ml aliquot of samples were withan at regular time intervals, filtered and assagpéctro-
photometrically at 280.40 nm.

Drug release kinetics:[20,21]

To analyze the mechanism of the drug release ia&tiés of the dosage form, the data obtained vigeifinto a)
Zero order kinetics; b) First order kinetics; cghchi’s square root model and d) Korsemeyer angg@&emodel.
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RESULTS AND DISSCUSSION
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Fig. 1: IR spectra of terbutaline sulphate
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Fig. 2: DSC study of terbutaline sulphate
On the basis of DSC analysis the melting poinedbutaline sulphate was found to be 26822

1.3Post compression characterization
All batches of formulation were evaluated for vasgphysical parameters and display in table 3. fdreness of
tablets was found in the range of 3.08 to 5.69 tkg/ut formulation (F1-F4, F14-F17, and F19) is ofirange
according to pharmacopoeia. The average weightl dbramulation was within the range 147.23-149.89 and
according to IP the weight variation of each foratigin was found in range. Friability was found id®to 1.09 %
ranges except F4. Thickness of all formulations feasd in uniform size.
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Table No. 2: Data of hardness, weight variation, fability, thickness

Formulation code | Hardness (kg/crf) | Weight variation (mg) | Friability (%) [ Thickness (mm)
F1. 3.980.011 148.37+£1.218 0.94+0.137 3.30+0.028
F2. 3.920.011 148.09+0.439 0.99+0.037 3.55+0.098
F3. 5.62:0.020 149.89+0.470 0.15+0.050 3.38+0.098
F4. 3.080.023 147.42+1.145 1.09+0.065 3.22+0.030
F5. 4.1@0.020 148.69+0.897 0.57+0.030 3.38+0.046
F6. 4.230.011 148.91+0.660 0.52+0.025 3.38+0.046
F7. 4.040.011 148.18+1.006 0.66+0.030 3.30+0.028
F8. 4.720.020 149.69+0.212 0.45+0.026 3.38+0.046
F9. 4.0%0.010 147.93+0.165 0.89+0.025 3.30+0.000
F10. 4.060.020 148.40+0.513 0.69+0.369 3.55+0.098
F11. 4.180.011 148.12+0.544 0.47+0.052 3.38+0.046
F12. 4.020.000 147.23+0.321 0.78+0.030 3.55+0.098
F13. 4.2@0.011 149.32+0.371 0.42+0.041 3.38+0.046
F14. 3.990.011 148.14+0.416 0.85+0.040 3.55+0.098
F15. 3.8%0.011 147.25+0.927 0.78+0.025 3.25+0.028
F16. 3.820.011 147.81+0.170 0.62+0.020 3.30+0.046
F17. 3.480.011 148.15+0.510 0.93+0.092 3.22+0.017
F18. 4.150.011 148.01+0.662 0.52+0.047 3.30+0.046
F19. 3.220.011 147.31+0.268 0.97+0.036 3.22+0.017

*Each value represents MeantStandard Deviation (n=3

Table No. 3: Data of adhesion force, swelling indeand %CDR

Formulation code | Force of adhesion (N)] Swelling irek (6hr.) | %Cumulative drug release (8hr.)
F1 0.32+0.015 84.04+0.187 84.78+1.718 (6hr)
F2 0.28+0.025 83.30+0.395 96.93+1.011
F3 0.59+0.015 93.60+0.015 79.00+0.931
F4 0.33+0.010 90.57+0.138 93.69+0.952 (6hr)
F5 0.44+0.010 90.49+0.746 96.88+0.125
F6 0.49+0.005 93.24+0.197 94.03+0.978
F7 0.43£0.015 93.20+0.233 97.01+0.023
F8 0.54+0.010 93.28+0.105 91.06+1.213
F9 0.36+0.005 90.55+0.108 97.01+1.119
F10 0.43+0.010 89.70+0.531 88.01+0.276
F11 0.48+0.010 90.70+0.476 85.15+0.123
F12 0.39+0.010 90.76+0.141 93.99+1.011
F13 0.53+0.005 91.53+0.785 81.72+1.212
F14 0.35+0.005 84.40+0.560 93.95+0.786
F15 0.46+0.005 90.30+0.616 97.06+0.679
F16 0.52+0.005 91.52+1.331 94.02+0.117
F17 0.41+0.005 90.76+0.502 97.13+1.232
F18 0.57+0.020 93.41+0.180 90.99+1.109
F19 0.37+0.005 90.07+0.738 90.67+0.87 (6hr)

A. In-vitro bioadhesion study:

*Each value represents MeantStandard Deviation (n=3
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Figure 3: In-vitro adhesion force of formulations F1-F19
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For this study, apparatus was assembled in labgraod simulated salivary fluid (pH 6.75) was uded the
bioadhesion study. The results are mention in lewveatable, which ranges in 0.28-0.59 N.

The adhesion results are varying according to petyand their ratio. For buccal drug delivery, toeniulation
should have good adhesion force. According to tesethyl cellulose shows the lowest adhesion farwk carbopol
shows highest adhesion force. The adhesion fordaci®ased by increasing concentration of carb@ra on
decreasing ethyl cellulose concentration the adhefirce was decreased. From the study, carbopguobigxest
bioadhesive agent in comparison to HPMC, ethyutedle, Na-CMC.

B. In-vitro swelling study:
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Figure 5: Time v/s swelling index (%) curve (F1-F9)
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Figure 6: Time v/s swelling index (%) curve (F10-F3)

Simulated salivary fluid (pH 6.75) was preferred flois study. When buccal tablet came into the acintvith fluid

got swelled with time. According to result, the lma@pol shows the maximum swelling index i.e. forniola F3 and
least swelling showed by formulation F2 that camtaethyl cellulose. But HPMC and Na-CMC showed more
swelling then ethyl cellulose. Carbopol has ‘fluffgature, so it swelled more than other polymershew
concentrations of cellulose derivatives (HPMC, B@&;CMC) were increased, the swelling index was e@sed. Its
mean cellulose derivatives have low swelling indermparison to carbopol.

C. In-vitro drug release:
Same environment conditions were maintain for @lhfulation of terbutaline sulphate. Different conirations of
polymers were used in buccal tablet formulatiorudrelease data for 8 hrs are shown in above tablet

According to release data, cellulose derivativesagd high release in 8hrs. Carbopol was insolublgolvent due

to cross linked structure, so it showed lowestasdeof drug (79% for F3) in 8 hrs. On reducing opdd
concentration, drug release was increased. AlthdlayiCMC showed highest drug release (93.69%)
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In whole experiment the formulation F5 was consdesis best on the basis of various parametersitikg release,
bioadhesion, swelling index and hardness. Sombeset formulations were showing the low hardnesghwbould
create transportation problems. So hardness wasrafsembered for optimization of formulation. Fxdtell the
parameters in the range including SD which satis§ypharmacopoeia specifications.
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Figure 10: Drug release curve (F1-F9)
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Figure 10: Drug release curve (F10-F19)
D. Drug release kinetics:
Table No. 4: Data of release kinetics
Zero order First order Higuchi Korsmeyer peppas
Formulation 2 Ko(-) 2 Ki(-) 2 2
RO T wsy| R |wmis| R | Kn R n
F1 0.991| 14.12 0.261 0.385 0.870 34)62 0.893 1.p4
F2 0.987| 12.82 0.005 0.044 0.871 3428 0.919 0.8
F3 0.982| 10.27] 0.221] 0.2683 0.894 27/93 0.916 0.85
F4 0.993| 16.03 0.103 0.236 0.915 3826 0.8649 1.p0
F5 0.992| 12.52 0.008 0.056 0.880 34)26 0.914 0.8
F6 0.987| 1239 0.043 0.117 0.889 33]5 0.911 0.9
F7 0.986| 12.87 0.003 0.036 0.8$0 34,30 0.903 0.8
F8 0.985] 12.09 0.080 0.156 0.889 3220 0.910 0.80
F9 0.979] 13.04 0.002 0.026 0.885 3430 0.904 0.8
F10 0.982| 11.63 0.084§ 0.165 0.882 31]12 0.922 0.82
F11 0.984| 11.32 0.00§ 0.055 0.895 3011 0.906 083
F12 0.987| 1244 0.11] 0.181 0.892 3324 0.899 0.79
F13 0.971] 11.00 0.153 0.21f 0.890 28/90 0.917 085
F14 0.982| 1253 0.03§ 0.11] 0.866 3322 0.917 079
F15 0.982| 12.83 0.024 0.099 0.916 34/32 0.8715 0.77
F16 0.991| 1223 0.042 0.118 0.918 3325 0.812 077
F17 0.975| 12.84 0.0008 0.016 0.980 34|35 0.8%9 077
F18 0.987| 1192 0.074 0.158 0.917 32{17 0.871 079
F19 0.990] 15.59 0.165 0.298 0.921 37)02 0.830 0.92
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The data were treated according to zero ordet,dncer, higuchi model and korsmeyer peppas pafterkinetics
of drug release during dissolution process. Theessjon equation of optimized formulation F5 wasd fiout
according to zero order equation 0.880, first oebpration 0.008 and higuchi model 0.880 respegtivel

According to this model a value of n<0.45 indicafiekian release, n>0.45 but n<0.89 for non-ficki@momalus)
release and n>0.89 indicates super case Il geypaeftrs to the erosion of the polymeric chain amdmalous
transport (non-fickian) refers to a combinationboth diffusion and erosion controlled drug relealee ‘n’ value
described in table no. 4. On the basis of n vdieebest formulation (F5) exhibited non-fickian tygreig release.

CONCLUSION

Terbutaline sulphate buccal tablets were succdgsfuimulated using the mixture of bioadhesive poéy HPMC
K100M, ethyl cellulose, carbopol 934-p and Na-CMC. Qg was found very useful polymer for adhesion and
swelling. Purpose of current study (article) wasfdomulate buccal tablet of terbutaline sulphateitgreasing
bioavailability of the drug and it was very helpand easy approach to obtain high bioavailabilityaloids the first
pass metabolism and enzymatic degradation.
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