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Abstract
Within the oral mucosal cavity, the buccal regioifies an attractive route of administration for
systemic drug delivery. Prazosin hydrochloride pascwere prepared by using hydroxy propyl meth
Cellulose E-15, Ethyl cellulose 20 cps, Poly viaidohol and Poly Vinyl Pyrollidone K-30.IR and UV
spectroscopic methods revealed that there is moaiction between Prazosin HCl and polymers. Th
patches were evaluated for their thickness unifgyrnfolding endurance, weight uniformity, content
uniformity, swelling behaviour, tensile strengtmdasurface pHn vitro release studies of Prazosin
Hcl-loaded patches in phosphate buffer (pH, 6.8)ieted drug release in the range of 55.32 % t
97.49 % in 6 Hrs. Data ah vitro release from patches were fit in to different egurest and kinetic
models to explain release kinetics. The models ugs@ zero and first-order equations, Higuchi an
Korsmeyer-Peppas models. Good correlation aniongro release anéx-vivo absorption of Prazosin
Hydrochloride was observed.
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Introduction

Cosmeticsare substances used to enhance or ptiedeappearance or odor of the human skin [1].Amitregall
cosmetics the hair cosmetics has large market td8lagmpoos are based on soap or synthetic detergsed to
cleanse, gloss if and leave the hair lustrous [2Z[BE present work was aimed to formulate and exalherbal
shampoo containing natural ingredients like Chanmnitose flower and orange peel using sodium lasuiphate
as detergent.Transmucosal route of drug deliveigreflistinct advantages over per oral administratdr systemic
drug delivery.
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These advantages include possible bypass of stepfiss effect, avoidance of presystemic eliminatighin the Gl
tract, within the oral mucosal cavity the buccajiom offers an attractive route of administration $ystemic drug
delivery. Buccal mucosa has rich blood supply arid ielatively permeablBuccal drug delivery has become an
important route of administratioRrazosin Hydrochloride, a selective alpha- Adreiteagtagonist, which is widely
used in treating hypertension and congestive liaéute. It was the first of a new class of directing vasodilators
acting bya-adrenoreceptor blockade. Prazosin HydrochlorideBSC class-IlI having short biological half-lif2 to

3 hours).

Main objective of study is to enhance the bioakdity of Anti-hypertensive drug: Prazosin HCI, &chieve quick
onset of action and sustain the release of drug lihdod circulation. Prazosin huydrochloride hasiows side
dffects related to the GIT eg. Vomiting, feelingatbmfort, gastric irritation etc. By formulatingdmnal patch of this
drug we overcome to these problems. Prazosin Hidlsade is a very potent drug which may be giveesidfects
in even a low dose by formulating the buccal pattthis drug discontinuation of the dose is possilhich is not
possible by another route like oral tablets. Integhof the above principles, a strong need wasgeized for the
development of a dosage form to deliver Prazosirdghloride by a buccal patch formulation and toréase the
efficiency of the drug, providing sustained actidine present investigation applied a systematiadaguh to the
development of mucoadhesive buccal patch of Prazdgilrochloridé=.

Material and Method

Prazosin Hydrochloride was a gift sample from InRds®rmaceuticals Private Ltd. India,Hydroxypropythyl
cellulose E-15, Ethyl Cellulose 10cps, Polyvinyréllidone K- 30 (PVP K-30),Dichloromethane, Metlodn
Glycerol and Polyethylene Glycol were purchasedfiChemdyes corporation Pvt Ltd. Rajkot Guijrat).

Preparation of Mucoadhesive Buccal Patches

Buccoadhesive patches of Prazosin HCI were prepayesblvent casting technique using film formingymoers
mentioned in table 1. HPMC E-15,PVP K-30 and ECcft® polymers were weighed accurately and dissalvéd
ml of methanol:DCM solvent . The beaker containomdymer and solvent was kept aside for 5 min foelbwfter
that the drug is dissolved by adding further 5 m$avent. All polymers and drug solution stirredthe magnetic
stirrer to dissolve perfectly. Pour the solutionpietridish for drying for 24 Hrs.Formulated patchesre subjected
to the evaluation tests. Patches with any impedast en-trapped air, differing in thickness, origt (or) con-tent
uniformity were excluded from further studies.

Table 1: Formulation & Design of buccal patches Rah of Prazosin Hcl

Batch Code F1 F2 F3 F4 F5 F6 F7
Prazosin HCI (mg) 222.75| 222.79 222.75 22275 22276 22275 222.75
HPMC E-15 (mg) 450 500 550 600 650 700 450

EC 10 cps (mg) 300 250 250 150 200 - 350

PVP K-30 (mg) 50 50 - 50 - 50 -
DCM:Methanol(4:1) (ml) | 10 10 10 10 10 10 10
Glycerol (ml) 3 3 - - - 3 3

Peg-400 (ml) - - 3 3 3 - -

Total Weight (mg) 1035 1035 1035 1035| 1035 1035 103b

Evaluation of the patches

1. Surface pH
Buccal patches were left to swell for 1 hr on th&fece of the agar plate, prepared by dissolving(2%a)
agar in warmed isotonic phosphate buffer of pH 8er stirring and then poured the solution inte th
petridish allowed to stand till gelling at room teenature. The surface pH was measured by meand of p
paper placed on the surface of the swollen patch.

2. Tensile Strength
A Tensile strength study of patch is total weighthich is necessary to break or rupture the Dosaga f
and this will be done by a device has rectangumé with two plates. Tensile strength of the patels
determined with Digital Tensile Tester. The sewsiti range of the machine is 1 to 10 Newton’s. It
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consisted of two load cefjrips. The lower one was fixed and upper one wasalne. The test patch
size (2x2 crf) will be fixed between these cell grips and fovd# gradually applied till the film broke
The tensile strength of the patch will be takereclily from the dial eading in Newton'’s, which will b
converted into kilograms.

TS (g/cnf) = Force at break (g) / Initial cross sectional arepaich

3. Weight uniformity
Patches sizes of 1 x 1 cm2 were cut. The weighfiv@patches were taken and the weight variatias
calculated.

4. Thickness
The thickness of each patch was measured using gerege at five different positions of the patch éme
average was calculated

5. Folding endurance
Folding endurance of the patches was determinedlifkat al., 2008) by repeatecfolding one patch at
the same place till it broke or folded upto 300esmanually, which is considered satisfactory tea¢
good patch properties. The number of times of patalld be folded at the same place without brea
gave the value of the fdihg endurance. This test was done on all the patfir five times

6. Swelling Index
Buccal patches are weighed individually (designatedV1), and placed separately in 2% agar ge¢q
incubated at 37°C + 1°C, and examined for any mlaysihangesAt regular 1-hour time intervals until .
hours, patches are removed from the gel plateseandss surface water is removed carefully using
filter paper The swollen patches are then reweigh®ég) and the swelling index (Sl) is calculatedngg
the following formula
Sl= W2-W1+W1x100

Where W = Dry weight of the film and \, = Wet weight of the film

7. Drug Content uniformity
The patches will be tested for the content uniftyn®ne patch will be cut and placed in a beakénnl
of a phosphate buffer sglon will be added. The contents will be stirreddissolve the film. The conter
will be transferred to a volumetric flask (10 niThe absorbance of the solution will be measi

8. % Moisture Content
The buccal patches were weighed accuratelykept in desiccators containing anhydrous calc
chloride. After 3 days, the patches were takereodtweighed. The moisture content (%) was determr
by calculating moisture loss (%) using the forn

Moisture Content (%) = Initial Weight — Final Weigt Initial Weight x1(

9. % Moisture Uptake
The weighed patches were kept in desiccators at temperature for 2h containing saturated solution
potassium chloride in order to maintain 84% RH.eAft<h, the films were reweighed and determined
per@ntage moisture uptake from the below mentionechfide:

Percentage moisture uptake
_ | (Final weight-Initial weight)

= x 100.

Initial weight

In Vitro Drug Release Study

In Vitro drug release study was perform by using a Franngiiih cell. The egg membrane was used for
determination of drug from the prepared buccal ix-type paches. The egg membrane was placed betwee
donor and receptor compartment of the diffusion. Géte prepared patch was placed on the egg memlaad
cover with aluminum foil. The receptor compartmehthe diffusion cell was filled with phosphateffer pH 6.8
The whole assembly was fixed on a hot plate magrstiirer, and the solution in the receptor compartt was
constantly and continuously stir using magneticdbaiad the temperature was maintain ¢+ 0.5°C,. The samples
withdrawn at diffeent time intervals and analyze for drug contentdsyspectroscopy. The receptor phase refi
with an equal volume of phosphate buffer at eachpéa withdrawa
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Table 2: Evaluation of buccal patches of Prazosin ytirochloride

Formulation | Surface pH | Tensile Thickness | Folding
code Strength (mm) endurance
F1 6.40 £ 0.032| 5.345 £ 0.003 0.80 + 0.1( 313+ 4
F2 6.35+0.043| 5.023+0.120 0.82 +0.12 3206
F3 6.55+0.011| 4.084 +0.232 0.85+0.08 329+8
F4 6.81+£0.012| 4.563 +0.132 0.81 +0.05 3215
F5 6.53+0.021| 6.432 +0.003 0.83+0.13 342 +8
F6 6.78 £0.323| 6.513 +0.102 0.80 £ 0.34 310+4
F7 6.41 0.351 | 8.612+0.191 0.87 £0.13 3186

Table 3: Evaluation of buccal patches of Prazosinlydrochloride

Formulation | Swelling Index | Drug Content | % Moisture | % Moisture
Code (%) (mg) Content Uptake
F1 20 +0.004 3.40 £0.021 553+0.192 4.68+0.134
F2 25 +0.002 3.34+0.121 487 +0.1501 4.01+0.201
F3 28 +£0.011 4.12 + 0.002 4.60+0.142 3.93+0.113
F4 36 + 0.006 4.98 +0.011 437+0.011 3.41+0.191
F5 34 +0.020 4.34 £ 0.002 3.13+£0.121  3.95+0.211
F6 31+0.013 3.98 + 0.005 548 +0.118  4.86+ 0.156
F7 27 +0.007 3.56 £ 0.020 5.02+0.134  4.10+0.187

Comparison of Release Profile

From the result of In-vitro study it was observédttas the concentration of Ethyl cellulose alorith WVP K-30
increases the drug release from the buccal paifeases. The formulation F-1 showed minimum relea&% in
6 hours. Hence the F1 was not considered as idealfation because it failed to release the dru§ frours. The
formulation F2 showed more drug release than theBRt this was not more than the best formulatidn Fhe
formulation F3 and F5, F6and F7showed the maximelease of 76.32%, 89.8% ,82.52 and 79.32 in 6 hishnis
effecting by the concentration of all polymers usedre, Ethyl Cellulose 10 cps and PVP K-30 seetoeoe as
viscosity enhancing polymers which were finallyareling the drug to release. The formulation F1aR@ F7 also
were not considered as ideal formulation becaussetiailed to release the entire drug comprisetinvibuccal
Patch. Formulation F4 showed the maximum relea®2 df6% of Prazosin Hydrochloride in 6 hours. HetieeF4
considered as ideal formulation it showed bettkyase with sustained effect as compared to otmeruiations.

% cumulative drug release Vs time
y=9.344x+5.44
R?=0.970
o, 100 -
ﬁ 80 - —o—F1
§ 60 - —|—F2
E 40 - —A—F3
-‘_.2; 20 - —F4
g 0 —¥=F5
% 05 1 2 3 4 5 6 —&—F6
time (Hrs) F7

Figure 1: Comparative release profile of formulation F1-F7
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This indicated that higher proportion of hydrophipolymer was released the drug to greater extenfdied to
sustain the release for long time and higher pitigrorof hydrophobic polymer sustained the drulgase for
greater extent but failed to release entire drugprised in buccal patch. So the proportion of ylets of polymers
should be in a correct ratio which maintained thieeiga of buccal drug delivery system.

Table 4: Curve fitting data of release profile fordesigned formulations

Formulation | Zero order (R?) First Order | Higuchi Model Korsmeyer- Peppas Model
R? (R? R? N
F-1 0.9856 0.8464 0.9911 0.9928 0.7927
F-2 0.9830 0.8538 0.9957 0.9973 0.6453
F-3 0.9819 0.8334 0.9976 0.9947 0.7161
F-4 0.9921 0.7866 0.9970 0.9882 0.7160
F-5 0.9659 0.7529 0.9913 0.9705 0.7041
F-6 0.9801 0.8632 0.9920 0.9971 0.6703
F-7 0.9912 0.8767 0.9736 0.9959 0.6597

The In-Vitro drug release data were subjected tdgess of fit test by linear regression analystosting to zero
order, first order kinetic equation, Higuchi’'s akdrsmeyer models in order to determine the mechawitdrug
release.When the regression coefficient valuegiaf arder and first order plots were compared ais wbserved the
‘r’ value of zero order plots were in the range0d¥6 to 0.99 indicating drug release from mosthef fiormulation
was found to follow zero order kinetics. It is na&@the ‘r’ values of the linear regression for tigi’'s plot were
found to be 0.997 indicating that the data fits Higuchi’'s model well and the drug release was tbtm be
predominantly controlled by diffusion. When theVitro release data was fitted to exponential mothed,'r’ values
were found to be in range of 0.97 to 0.99 in md$bomulation, indicating the data fits the expotiahmodel well.
The slope ‘n’ values of exponential equation weyand to be > 0.45 and < 0.89 indicating the drugase is
governed by non-fickian diffusion mechanism.

Stability Study

Accelerated stability study was carried out foesed formulation F4 for 1 month by keeping al@@5 %RH and
30°C/65 %RH, the data showed no significant differeimcéhe appearance, thickness, weight uniformiydihg

endurance, % moisture content, % moisture uptakesile strength, and in- vitro release which condirthe
stability of the product.

Conclusion

It may be concluded that mucoadhesive patchesridroavity are a promising drug delivery system Rvazosin
Hydrochloride. The combination of polymers HPMC &-EC 10 cps and PVP K-30 showed good mucoadhesive
and swelling characteristics. Formulation F4 shdvest release in concentration independent manneod G
correlation observed between the in-vitro and axe \profile. Medicated patches and demonstrated-Fiokian
release of the drug over a relatively long periéch(s.).Hence the best formulation F4 achievedothjective of
present study such as reducing the dose, imprdtimdioavailability by avoiding first pass metalsali and it may
have better patient compliance.
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