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ABSTRACT

The aim of the present work is to investigate tmmiilation of Bisoprolol Fumarate buccal patches dontrolled
release medication in order to treat blood pressame cardiac diseases. The half life of Bisoprélomarate is 10
hrs and Bisoprolol fumarate is acid labile, in orde treat the angina pectoris which required 24jontrolled drug
release and to avoid degradation of drug in GIe buccal patches were prepared. The patches wengaped by
solvent casting method using hydroxyl propyl meteylulose (HPMC K15) and Carbopol 974. The patchvese
found to be smooth in appearance, uniform in théslen weight uniformity, drug content, swelling xdflding
endurance, surface pH and in vitro diffusion studyng Keshery chien diffusion cell. The optimizattip of 1%
HPMC K15 exhibit in vitro release of 80% througHl@ghane membrane and in vivo release 73.4% throegip
membrane and the optimized patch of 1% Carbopol &ddbit in vitro release of 75.2% through cellopka
membrane and in vivo release 71.1% through egg mambin 8 hrs showing good mucoadhesive strength a
mucoadhesive time.
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INTRODUCTION

Buccal delivery of drugs provides an attractiveeraative to the oral route of drug administratiparticularly in
overcoming deficiencies associated with the lattede of dosing. Problems such as first pass masabaind drug
degradation in the GIT environment can be circuntegrby administering the drug via buccal route Biiccal
delivery offers a safer mode of drug utilizatioimce drug absorption can be promptly terminatectcases of
toxicity by removing the dosage form from the buazavity [2-5]. A suitable buccal drug delivery sy should
possess good bhioadhesive properties, so that itbearetained in the oral cavity for the desiredation [5-7].
Bisoprolol Fumarate is a classical examplepefadrenergic blocking agent and is approved by HDAthe
treatment of cardiac disease. The half life of Bretol Fumarate is 10 hrs and Bisoprolol Fumaratacid labile in
order to treat the angina pectoris which requirédrZontrolled drug release and to avoid degradatiodrug in
GIT the buccal patches were prepared [8]. Drugsigidtared by buccal route offers several advantageh as
rapid absorption through oral mucosa and high blel due to high vascularisation of the regiomereby
avoiding first pass effect [9-20].

MATERIALSAND METHODS

Materials

Bisoprolol fumarate was obtained as gift samplenfainichem laboratories Ltd. Raigad, HPMC K15 andbGpol
974 was procured from Oxford chemical, Mumbai. Abher reagents and materials were of analytical or
pharmacopoeial grade.
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Preparation of Bisoprolol fumarate buccal patch

The buccal patches were prepared by solvent castéigod. HPMC K15 and Carbopol 974 polymers irorafi0.5
to 1.5 % were incorporated in different buccal pe& The concentration of plasticizer was finalidéterently for
the two polymers from the plasticity of the film.i$ varied from 10% to 20% for the patch. The cosifion of
different formulation is shown in Table no.1.

The component of each formulation were mixed anargub in the mould and dried in oven then removethfthe
mould and cut in to pieces of 1 x 1 cm and fingliked in aluminium foil.

Evaluation

Folding Endurance

Folding endurance was determined by repeatedlynigldt the same place until it broke. The numbetiroés the
film folded at the same place without breaking Wesfolding endurance value.

Patch thickness
Patch thickness measured at five different randsmlgcted spots using screw gauge.

Content unifor mity
The buccal Patch dissolved in phosphate buffer @HT®he n solution is diluted and filtered throughattman filter
paper, and analyzed at 271 nm using a UV Doublenlsgeectrophotometer.

Surface pH study

The Patch was allowed to swell by keeping it intachwith 2% agar gel plate for 2 hrs at room terapee. The
pH was measured by bringing the electrode in contéh the surface of the patch and allowing ietpilibrate for
1 min.

Swelling study

Buccal patches were weighed individually (W1) ahated separately in 2% agar gel plates with thme faxing the
gel surface and incubated at 37 + 1°C. At reguitervals (1, 2, 3, 4, 5& 6 hours) the patches wereoved from
Petri dishes and excess water removed carefulhgugter paper. The swollen patch was then reweigfww2) and
the swelling index (SI) were calculated using therfula given in equation. Sl = [(W2-W1) + W1] x@®Vhere,
W1 = initial weight of the patch W2 = final weigbt the patch.

In Vitro Drug Release

The in vitro drug permeation study was carried wgihg Keshery chien diffusion glass cell. The upged lower
compartment was filled with saline phosphate buffelution. Cellophane membrane was kept in between
compartment and whole assembly kept at 37 + 0.ZM€.amount of drug permeated was determined byviggo
an aliquot of 1ml sample at appropriate time irdband stirred at 50 rpm on magnetic stirrer.

Table 1: Composition of mucoadhesive buccal patch

Formulation code
Bl | B2 | B3| B4| B5| B6
Bisoprolol Fumarate (mg) 10 | 10 | 10 | 10 | 10 | 10
HPMC K15 (%) 05| 1 |15 - | -
Carbopol 974 (%) | == |---]105| 1 |15
Propylene glycol (%) 20| 20 | 20 | 10 | 10 | 10

Ingredients

Table 2: Characteristics of mucoadhesive buccal patches

Code | Patch thickness(mm) | SurfacepH | Folding endurance | Swellingindex | % drug content | % drug release after 8 hrs
B1 0.6+0.1 6.16 224 25+0.45 95.9 76.1%
B2 0.8+0.1 6.73 275 27+0.3 97.4 80%
B3 0.9+0.1 7.2 255 31+0.3 96.7 71.2%
B4 0.7+0.3 6.23 260 34+0.5 94.9 73.1%
B5 0.8+0.2 6.4 255 41+0.6 96.3 75.2%
B6 1.1+0.2 6.7 283 37+0.7 95.4 68.9%
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Fig.2: Diffusion study through egg membrane
RESULTSAND DISCUSSION

In the present study six formulations with varialolencentration of polymers and optimized conceianabf
plasticizer were prepared and evaluated for phgbiemical parameter and in vitro diffusion studiesl
formulations gave the satisfactory results in teahthickness, drug content, swelling index, folglendurance and
surface pH as shown in table 2. Appropriate smglhiehavior of a buccal adhesive system is es$émtianiform
and prolonged release of the drug and effectiveoadicesion.

Melting point of Bisoprolol Fumarate was found te im the range100-101°C, which complied with Ildgads,
indicating purity of the drug sample.

In-vitro release studies
From the figure 1 it depicts that % drug releasenfiB1 was about 76.1% and drug release from B3Ake&% but
Formulation B2 shows 80% in 8hrs. Also % drug reéeeiom B4 was 73.1% and drug release from B6 \8c3%
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but Formulation B5 shows 75.2% in 8 hrs. After firal optimization of formulation two best formuian of
different polymer B2 and B5 were selected as op#uahibatch. The formulation batch of HPMC K15 (BRywed
higher % drug release as compared to batch of @ati®y4 (B5). (shown in fig 1).

Swelling study

All the formulations were hydrated generally by e the patches in contact with 2% agar gel piatel-6 hr.
The highest hydration (swelling) i.e. 41+0.6% wdserved with the formulation B5. This may be duegtick
hydration of polymers.

In-vivo Permeation Studies

The optimized formulations of 1% HPMC K15 and Catlo974 were taken for in-vivo (egg membrane)
permeation studies. Formulation containing HPMC K1Showed the drug permeation of 73.4 % through egg
membrane and formulation containing Carbopol 97W&d the drug permeation of 71.1% through egg mangbr

in 8 hours (shown in fig 2).

CONCLUSION

Buccal patches of Bisoprolol Fumarate using polhgridee HPMC K15 and CP 974 in various proportiomsl a
combinations showed satisfactory Physico-mechaaisdlmucoadhesive characteristics.

The proportional amounts of various hydrophilicywoérs in various formulations have influence ongdrelease
from these formulated Bisoprolol Fumarate bucc#étipes.

From the present investigation, it can be concluithed such buccal patches of Bisoprolol Fumaratg pravide
sustained buccal delivery for prolonged periodshim management of hypertension, which can be a g@ydto
bypass the extensive hepatic first-pass metabolism.

Acknowledgement

The authors wish to express their gratitude to bknia laboratories Itd. Raigad, India for gift sanspdé Bisoprolol
fumarate. Carbopol 974, HPMC K15 obtained from @afohemical, Mumbai. The authors are also thankfuhe
Management of MAEER’s Maharashtra Institute of ey for providing necessary facilities.

REFERENCES

[1] Bhanja S, Ellaiah P, Martha S, Sahu P, Tiwain$J Pharm Biomed Rg2010, 1, 129-134.

[2] Boyapally H, Nukala R, Bhujbal P, Douroumi Oglloids and Surfaces B: Biointerfac@910, 77, 227-33.

[3] Chandira, Mehul, Debjit, Chiranjib, KumudhaWalnter. J. PharmTech Reg2009, 1, 1663-77.

[4] Alagusundaram M, Chengaiah B, Ramkanth S,adadParameswarinter. J. PharmTech Re82009, 1, 557-
563.

[5] Bruschi ML, Freitas OQral Bioadhesive Drug Delivery Systems, Drug Depelent and Industrial Pharmagy
2005, 31, 293-310.

[6] Sudhakar Y, Kuotsu K, BandyopadhyayJACont. Rel2006,114, 15-40.

[7] Nair A, Gupta R, Kumria R, Jacob B Basic and Clinical Pharn2010, 1, 215-221.

[8] Basawaraj S, Sandeep S, Hariprasanna R, &wulinter. J. Pharma Sci. Rev and Re2@l1, 8,140-146.

[9] Khanna R, Agarwal S, Ahuja Mter J. Pharmaceuti¢cd996,138, 67-73.

[10] Manivannan R, Balasubramaniam A, Prem AnBndSandeep (Res. J. Pharm. and TecP008,1(4),478-
480.

[11] Spiegeleer B, Vooren L, Voorspoels J, Td@)Analytica Chimica Acta2001, 446,345-351.

[12] A. Ankarao, C. Babu rao, N. Devanmater. J. Res. Pharma. and Biomedical,2610,1(2),67-71.

[13] Perioli L, Ambrogi V, Rubini D, Giovagno$,J. Cont. ReP004, 95,521-33.

[14] Park C, Munday Dinter. J. Pharm2002, 237, 215-26.

[15] Ikinci G, Senel S, Wilson C, Sumnual8ter. J. Pharm2004, 277, 173-178.

[16] ChoiH, Jung J, Yong C, RheeX Cont. Rel2000, 68, 405-412.

[17] Choi H, Kima CJ. Cont. Rel2000, 68, 397-404.

[18] Nazila S, Montakarn C, JohnstonAdv. Drug Del. Rex2005, 57, 1666-1691.

[19] Buket T, Yilmaz, Olgun G, Sirri K]. Cont. Rell996, 38, 11-20.

[20]Ghosal K,Chakrabarty S, Nanda Ber pharmacia sinica2011,2, 152-168.

[21]Rao NG, Firangi S, Patel Ker pharmacia sinic2012,3,47-57.

[22]Kalyan S, Sharma P, Garg Mer pharmacia sinica2010,3,195-210.

[23]Pagar H, Barhate S, Bari M, Shinde U,JanjaléD;, pharmacia sinica2011,2,93-101.

320
Pelagia Research Library



