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ABSTRACT

The mechanism of mucoadhesion involves the inteapom of the mucus with other molecules
strengthened by the formation of secondary chenbcalds between them. Several literatures showed tha
sophisticated instruments are required for measemérof mucoadhesive force. This work was undertaken
measure and compare the bioadhesive strength ebadbhesive compacts by using different polymeré sisc
HPMC 4KM, Carbopol 934P and Carbopol 974P is simpipid, economic, accurate, reproducible method.
Bioadhesive strength is carried out by using pigcaill mucosa and 1%( w/v) colloidal solution of sodi
alginate as a model mucosal membrane. Buccoadhesmpacts(BC’s) of Salbutamol sulphate in differgmnig
concentrations (4mg and 8mg) were prepared by tdb@opression method using polymers like carbo@diF
Carbopol 974P and hydroxyl propyl methyl celluldseM(HPMC 4KM) the ratios of 1:0, 1:1, 1:2 and Qéed
as test samples for comparison of bioadhesive gitresf different polymers and mucosa. Compatibisitydies
are also carried out by using FT-IR. From the expental data, the buccoadhesive compacts of satimita
sulphate will stay long time when the fixed to balomucosa because of more bioadhesive strength.

KEYWORDS: Salbutamol sulphate, polymers, buccoadhesive actapbioadhesive strength.
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INTRODUCTION

In recent years, considerable interest has showimeiuse of mucoadhesive dosage forms with regard t
enhancing the local and systemic administrationpeptides and other poorly absorbed drugs from the
gastrointestinal tract. Longer and Robinson defithexdterm “bioadhesion” as the “attachment of atlsstic or
natural macromolecule to mucus and/or an epitheliaface”’. The general definition of adherence of a
polymeric material to biological surfaces (bioadhes) or to the mucosal tissue (mucoadhesives$hstitls.

Bioadhesiveness is the vital for optimizing perfarme for the tablet containing excipients which has
this property. There are many many methods andum&nts to measure the bioadhesive strength andtsepe
same.

Salbutamol sulphate is @2-adrenergic agonists. It reverses branchospasm raddces airways
resistance. Salbutamol sulphate causes dilatatiolarge airways as shown by increased specific ajsv
conductance and forced expiratory volume. It atsproves small airways functioning as reflected EFFR25
and FEF75 of vital capacity. Salbutamol is ava#aiol market as tablet, pressurized aerosol, ammtaps for
inhalation, nebulizer solution and syfup Salbutamol suphate is given orally 6-16mg inidied doses: slow
.V. injection, equivalent of 250ug of salbutamoy: 1.V. infusion, the equivalent of 3-20pg of satmol/mir.

Buccoadhesive delivery system has several advestager conventional dosage forms. It significantly
reduces dose, maintains constant blood levelofaydr time, offers greater bioavailability and aeofirst pass
metabolism and large fractions of the drug goes systemic circulation

Hence in the present work is to measure the besida strength and bioadhesive force of buccoadbesi
compacts containing different polymers such as HPAKM, Carbopol 934P and Carbopol 974P by using pig
buccal mucosa and 1%(w/w) colloidal solution of isad alginate as a model mucosal membrane and
compatibility study by using FT-IR.

MATERIALS AND METHODS:
Salbutamol sulphate I.P was obtained assgifiple from Kemwell Pvt Ltd- Bangalore, Carbopo#B3

obtained as gift sample from B.P.R.L-Bangalore, HRNKM, gift sample obtained by B.P.R.L-Bangalore,
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Carbopol 974P gift sample obtained by Dr. Reddyabdrataries-Hydarabad. Lactose, Magnesium stearate,

Sodium hydroxide, Potassium di hydrogen ortho phasyn Sodium chloride, Potassium chloride, Magmasiu
chloride, Sodium bicarbonate, Sodium di hydrogethamphosphate, Glucose, Sodium alginate and calcium
chloride-Analytical grade. The reagents requiradtie present experimental work are Phosphate bpHe5.6),
Tyrode solution and 1% (w/¥)& sodium alginate solution
Preparation of buccoadhesive compacts of Salbutamsulphate

Buccoadhesive compacts were prepared by direct sipn method. All the ingredients were passed
through #100 and were blended in mortar for unifoniring. Blending was done separately for coreigbaral
and backing layers. The blended powder of corerlaxges compressed using 7mm flat faced tablet punchee
core layer was then removed, placed in the ceft@rl®mm die cavity filled with ingredients of pehieral layer
and was compressed. Then the upper punch was ramskeohgredients of backing layer was added arall§in
compressed to a pressure of 14 units.

In the present work, 16 formulations, l® F¢) Buccoadhesive compacts of Salbutamol sulphateon
different concentrations (4mg and 8mg / compactjewsepared using variable concentrations of Gasbo
HPMC 4KM (1:0, 1:1, 1:2 and 0:1).

Table No. 01. Composition of buccoadhesive compaait Salbutamol sulphate (k-F1¢)

Ingredients Formulations
Carbopol-934P Carbopol-974P

Fi |[Fo [Fs [Fy [Fs [Fe [Fr [Fe [ Fo [Fac [Fu [Fio [Fis [ Fua [ Fus [ Fie
Core layer
Salbutamol |4 |4 |4 [4 |8 8 8 8 4 a4 4] 4 8 8 8 8
sulphate
Lactose 16 |16 | 16 | 16 | 16 | 16| 16| 16| 16| 16 1§ 1€ 5 6 16 16
Carbopol 20 [10 |67 0 20 [ 10| 67] o0 20/ 10 67 O 20 10 67

HPMC 4KM |0 |10 | 133[ 20 | 0 | 10| 133 20 0| 10 133 20 0 10 133 #0

Peripheral layer
Carbopol 40 [40 [ 40 [ 40 | 40| 40| 40] 40| 4o 40 4 4 4 4 4o 40
HPMC 4KM |40 |40 |40 | 40 | 40| 40| 40| 40| 40 40 40 4 4 40 40 40
Backing layer
Magnesium |25 [25 [ 25 [ 25 [ 25| 25| 25[ 25] 25 25 2§ 2§ 2

Ot
N
[62]
D)
6]
A

ul

stearate

Carbopol 121 12.1] 124 124 12f 12]1 121 121 1p1 12210 121| 121 124 124 121
HPMC 4KM | 121 121 124 124 12ff 12[1 141 121 1p1 d221f121| 124 124 12§ 12
Colour 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
agent
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EVALUATION

a. Invitro bioadhesion studie¥™
The apparatus used ftm vitro bioadhesion studies is shown in Figure-Oivitro bioadhesion studies were
carried out using pig buccal mucosa and modifien &wmed balance. The beaker on one side of thadmiaas
counter balanced by using suitable weights on tineroside. The BC was fixed to the tissue holdeth wi
cyanoacrylate adhesive. A circular piece of pigdalienucosa was fixed to the tissue holder with eymglate
adhesive and was immersed in tyrode solution aedetimperature was maintained at 37+1°C. Then thevBE
placed on the buccal mucosa by using a preloaddginS and kept it aside for 5 min to facilitate azlbe
bonding. After preloading time, the preload wasoeed and the water was allowed to flow into thekiee&ept
on the other side of the balance at the flow réte @rop/sec until the BC detaches from the buooatosa. The
weight required to detach the BC from the buccatmsa was measured. Similatly vitro biadhesion studies
was also carried out using 1%(w/v) colloidal salatiof sodium alginate as a model mucosal membrEne.
weight required to detach the BC from the buccat@sa was measure@he force of adhesion was calculated
using the following formula.

Force of adhesion (N) = Mucoadhesive strength X 9.81

100

Fig No-1: Modified apparatus for in-vitro Bioadhesion test.
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FTIR Studies:

IR spectra for drug, and powdered tablets wererdexbin a Fourier transform infrared spectrophotieme
(FTIR 1615, Perkin Elmer, USA) with KBr pellets.

RESULTS AND DISCUSSION
In vitro Bioadhesive Strength Determination Studies:
In vitro bioadhesion studies were carried out using biosidheapparatus with pig buccal mucosa. The

results of bioadhesive strengths and bioadhesnoe$oof salbutamol sulphate BCs are given in TaBlend are
graphically represented in Figure-02 and Figure-UBe bioadhesive strength and bioadhesive forces of
salbutamol suphate (4mg) BCs containing carbopalP9% in the following order, F2>F3>F4>F1. The
bioadhesive strength and bioadhesive forces otisaiiol suphate (8mg) BCs containing carbopol 934R ihe
following order, F6>F7>F8>F5. The bioadhesive gjthrand bioadhesive forces of salbutamol sulphéteg]
BCs containing carbopol 974P is in the followingder, F10>F11>F12>F9. The bioadhesive strength and
bioadhesive forces of salbutamol sulphate (8mg) B@staining carbopol 974P is in the following order
F14>F15>F16>F13. The maximum bioadhesive strength abserved in BCs containing Carbopols and HPMC
in the ratio 1:1 followed by 1:2, 0:1 and 1:0. lasvalso seen that the bioadhesive strength dictheoiged
significantly altered as the drug concentrationeéased from 4mg to 8mg/BC.

BCs with Carbopol 974P showed lesser bioadhesieagth when compared to BCs of corbopol 934P.

Similarly in vitro bioadhesion studies were also carried out usingn® colloidal solution of sodium
alginate as a model mucosal membrane. The reshbiggned are in the similar order, but 1%(w/v) cléd
solution of sodium alginate exhibited greater blwesive strength compared to the pig buccal mucosa.

Table No.2in-vivo bioadhesive strength data of salbutamol sulphatd-(-F16).

Sl. | Formulation In vitro bioadhesive strength in gram

No No Pig buccal mucosa 1% Sodium alginate solution
Mean = SD* | Mucoadhesion| Mean + SD* | Mucoadhesion

force (N) force (N)

1. Fi 40.00 + 0.0 3.924 181.67 + 24 17.822

2. F2 65.00 + 4. 6.377 293.33 £ 6. 28.77¢

3. Fs 51.67 £ 2. 5.069 246.67 £ 4. 48.86¢

4. Fa 46.67 + 2. 4.57¢ 216.67 £ 4. 21.25¢

5. Fs 38.33+ 2. 3.76( 185.00 £ 4. 18.14¢

6. Fe 61.67 2.4 6.050 291.67+24 28.613
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7. F7 48.33 + 2.- 4.741 261.67 + 2.4 25.67(
8. Fs 41.67 £ 2. 4.088 230.00 + 4.1 22.56:
9. Fo 30.00 + 0. 2.943 143.33+ 2.4 14.06:
10. Fio 51.67 + 2. 5.069 245.00 + 8.2 24.03¢
11. Fi1 40.00 + 0. 3.924 215.00 + 4.1 21.09:
12. Fio 36.70 + 2. 3.60( 181.67 + 2. 17.82:
13. Fi3 30.00 + 0. 2.94: 148.33 + 2. 14.51:
14. Fi4 48.33 + 2. 4.74] 246.67 +10. 24.19¢
15. Fis 38.33 + 2. 3.76( 216.67 + 2. 21.25¢
16. Fie 35.00 + 0. 3.43¢ 186.67 + 2. 18.31-

Figure No. 02 Bioadhesive strength of formulations(h-Fis).
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Figure No. 03 Bioadhesive Force(M) of formulations(k-Fi).
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FTIR Studies:

From FT-IR spectra it may be concluded that therend chemical interaction between the drug and

polymer.

Figure No. 04: FT-IR spectra of pure Salbutamol Sylhate.
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Figure No. 05: FT-IR spectra of pure Carbopol 934P.
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Figure No. 06: FT-IR spectra of pure Carbopol 974P.
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Figure No. 07: FT-IR spectra of pure HPMC 4KM.

Transmittance(%)

2000 1800 1600 1400 1200 1000 800 600400

Wavenumber(cmi®)

[JPT | Dec-2010 | Vol. 2 | Issue No.4 | 1280-1290 Page 1287



Shantha Kumar GS” et al /International Journal Of Pharmacy & Technology

Figure No. 08: FT-IR spectra of pure Formulation F
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Conclusion

Buccoadhesive compacts(BC’s) of Salbutamol sulpiratdifferent concentrations (4mg and 8mg) were
prepared by direct compression method using polgrtike Carbopol 934P (CP-934P) and carbopol 974P- (C
974P) and Hydroxyl propyl methyl cellulose 4KM(HPMIBM) the ratios of 1:0, 1:1, 1:2 and 0:1. The qaTis
were evaluated forln vitro bioadhesive strength andompatibility studies. The bioadhesive strength and
bioadhesive forces obtained from Buccoadhesive egotsp (BC's) of Salbutamol sulphate in different
concentrations (4mg and 8mg) are in the similaenriaximum bioadhesive strength and bioadhesiveefwas
observed in compacts formulated with a combinatiboarbopol-HPMC 4KM (1:1). Formulations containi@g-
934P exhibited higher bioadhesive strength anddhiesive force as compared with CP-974P. From F$pé&tra
it may be concluded that there is no chemical atgon between the drug and polymer. From the tesilthe

present experimental work it may be concluded thatcoadhesive compacts of Salbutamol sulphate ean b
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developed and bioadhesion measurement methodrzduepble, accurate and precise. The method sitbenand
can be applied for the compacts containing muccadégolymers.
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