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ABSTRACT

In the present study, an attempts were made toulleta buccal patches of glipizide using bioadhegiglymers to
avoid the hepatic first pass metabolism, to achimmrolled release and to improve better cliniefficacy. Buccal
patches of glipizide were designed using ethyltmdki (EC) alone and blends of EC:Polyvinylpyrroligo(PVP K-
30) at different ratios using glycerol as plast@iadopting solvent evaporation method. All patolese evaluated
for physical appearance, surface texture, weighfoumity, thickness uniformity, folding enduranseiyrface pH,
swelling index, moisture content and absorptionabdhesive strength, drug content uniformity. Vasibioadhesive
parameters like bioadhesive strength, force of aathe and bond strength exhibited by various patabfeglipizide
was satisfactory. All buccal patches of glipizithewed sustained and prolonged release the drug ayariod of 8
h. When the patches were prepared with the bleidSs@PVP the flux and permeation rates were inceehs
compared to patches prepared with EC alone. Theeasing order of drug release from the EC:PVP patcivas
found in the order, A4 > A3 > A2 > Al (i.e., 1:1120.75 > 1:0.5 > 1:0.25). Further, increase in camdration of
EC has a negative effect on drug release i.e., dalgase decreased with increase in concentratmn&C. The
release of glipizide from all patches followed Hifu kinetic model and the mechanism of drug releass
concluded as non—Fickian diffusion controlled.

Key words: Glipizide, buccal drug delivery system, buccalcpas, ethylcellulose, polyvinylpyrrolidone K-30.

INTRODUCTION

Buccal delivery of drugs provides an attractiveeradative to other conventional methods of systedticg
administration, since buccal mucosa is relativedyngeable with rich blood supply and acts as anlkxtesite for
the absorption of drugs [1]. The administratiordaigs via buccal route facilitates a direct entiyliug molecules
into the systemic circulation, avoiding the firgtgs metabolism and drug degradation in the harstiogatestinal
environment, which are often associated with ordmiaistration [2,3]. Buccal patches also show good
buccoadhesive strength so that it can be retaimédei mouth for a desired duration. Buccal patarespreferred
over adhesive tablets in respect of its flexibilitmd patients comforts. In addition, a patch canucnvent the
problem of the relatively short residence time cdl@els on mucosa, since the gels are easily waahay by
saliva [4]. Bioadhesive polymers are used to cdrttre buccal drug delivery due to their ability ltmcalize the
dosage form in specific regions to enhance drugvaiability. Buccal route of drug delivery provildirect access
to the systemic circulation through the jugularnvelypassing the first pass hepatic metabolism tepth high
bioavailability. Various mucoadhesive formulatiosisch as buccal patches, buccal tablets and adhgsiseare
suggested for buccal deliverfimong them, buccal patches may be preferred ovhesige tablets in terms of
flexibility and comfort. Hence, the present studgsaplanned to formulate buccal patches of glipiziderder to
overcome its drawbacks associated with oral adinatisn.

Glipizide (GLP) is one of the most effective andibietic agent in the management of Type Il diab&tks. model
drug requires controlled release due to its shiotbgical half-life (3.4 + 0.7 h) which necessitatiés administration
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in two or three doses of 2.5 to 10 mg per dayH&thermore, 90% of the drug is metabolized inliher forming
several inactive metabolites [6]. Hence, the ainthié study was to develop and evaluate buccal adivesive
patches of glipizide to achieve controlled releasd to improve better clinical efficacy. It is albe possible to
avoid the hepatic first pass metabolism by admeniisy the drug through buccal mucosa.

MATERIALS AND METHODS

1.1 Materials: Glipizide was obtained from Micro Labs Limitedt was passed through 100 mesh before use. The
S.D. Fine Chemicals supplied EC, PVP K-30 and ghiceAll other chemicals used were of laboratorggent
grade.

1.2 Methods
1.2.1 Compatibility studies:Infrared spectra were obtained using a ShimadzlR-I700 spectrophotometer. The

spectra were recorded for pure GLP, EC, PVP K-8@,@hysical mixture of drug and polymers. The sasplere
prepared by the potassium bromide (KBr) disc metfidet KBr disks were prepared by compressing thedeo
and scanning range was kept from 4000 to 400.cm

1.2.2 Formulation of buccoadhesive patches of gligde: Each batch of buccoadhesive patch (4)crontaining
10 mg of GLP was prepared by the method of castingnercury surface as shown in table 1. Calculatedunt of
EC was dissolved in 10 ml of solvent blend of matiiadichloromethane (1:1v/v). Then, glipizide wdissolved in
above polymeric solution with continuous stirriignown amount of PVP K-30 is dissolved in 2 ml oftaraand
added to above organic solvent mixture. After catgpldispersion of drug and polymers, glycerol wdded
plasticizer and stirred to form a homogeneous EoiutThe resultant solution was left overnight abm
temperature to ensure a clear, bubble-free soluliba solution was casted onto mercury substraés kept in hot
air oven at 40°C for 24 h. Dried films were carlgfuémoved, checked for any imperfections or aiblidas and cut
into patches of 4 cmin diameter. Dried films were packed in aluminuail ind stored in desiccators at room
temperature for further studies.

Table 1: Formulae of buccoadhesive patches of glipde

Polymer ratio (mg)

Sl. No | Batch code| Drug EC PVP K-30

1 Control GLP 1

2 Al GLP 1 0.25

3 A2 GLP 1 0.5

4 A3 GLP 1 0.75

5 A4 GLP 1 1

6 A5 GLP | 1.25 1

7 A6 GLP | 1.75 1

1.2.3 Evaluation of buccoadhesive patches of glipizide
a) Physical appearance:The films were observed visually for their physi@pearance such as color and

transparency.

b) Surface texture: The surface textures of the films were evaluategregsing the film with finger.
¢) Weight uniformity: Three films of each formulation were taken and \Wwedindividually by using single pan
balance and average weight films were calculateldssandard deviation was computed.

d) Thickness uniformity: Four Films of each formulation were taken and thiekness of the film was measured
using screw gauge at different places. The avefwgethickness was calculated and standard dewiatiovere
computed.

e) Folding Endurance: Three films of each formulation of size (2x2 cm)reveut by using sharp blade. Folding
Endurance was determined by repeatedly folding @lsstrip of film at the same place till it brokEhe number of
times, the film could be folded at the same pladbaut breaking gave the value of folding enduraridee mean
value of three readings and standard deviation wemputed

f) Surface pH of films: Three films of each formulation were allowed to Bvi@ 2 h on the surface of an agar plate
(2% W/V in warmed phosphate buffer of pH 6.6). Boueface pH was measured by means of a pH papexdptac
the surface of the swollen patch. A mean of theaslings was recorded.
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g) Swelling studies [7]:After determination of the original film weight amliameter, the samples were allowe(
swell on the surface of agar plate (2% W/V in wadrphosphate buffer of pH 6.6) kept in an incubataintainec
at 37 + 0.2°C. Increase ime weight of the filmsn = 3) was determined at preset time intervals ughtoThe
percent swelling, (%S), was calculated using thieviong equatiol

swelling index = 2~ V1 100
we lngln ex = WZ

Where, W1 = Dry weight of the fil
W2 = Wet weight of the

h) Determination of moisture content and moisture absgtion [8]: The buccal patches were weighed accure
and kept in desiccators containing anhydrous cadcahloride. After 3 days, the patches were takeh and
weighed. The moisture content (%) was determinedatbgulating moisture loss (%) using the formi

) Initial weight — Final weight
Moisture content (%) = Initial weight x 100

Buccal patches were weighed accurately and plagea desiccator containing 100 ml of saturated swlubf
aluminum chloride, which maintains 76% and 86% Hlityi(RH). After 3 days, films 'ere taken out and weighed.
The moisture absorption was calculated using thadita.

Final weight — Initial weight

Moisture absorption (%) = Initial weight x 100

i) In vitro bio-adhesion test 9]: The bioadhesivestrength of patches was measured usirmodified physical
balance as shown in figure 1. Téleeep buccal mucowas used as the model membrane and phosphate phif
6.6 was used as the moistening fluid. 'sheep buccal mucoseas stuck on to the inner surface of the petri
using suitableglue such that mucosal surface faces upwards. Tieosphate buffer pH 6.6 was added ir
petridish so that the buffer is contacted with thecosal membrane. The petridish containing mucaosahbrane
was kept below the right hand set up of the balaThe test patches were stuck on to a lower flat sfdeanging
glass assembly (glass vial). Two sides of the lzalamere made equal before the study i.e., by kgepirequirec
weight on the left sideThen weight from the left pan was removThis loweed the glass assembly along w
patch so that patch comes in contact with the sarfd the buccal mucosa and kept undisturbed fain3 Then, the
weights on the left hand side were slowly addédhé# patch just separated from the membrane sirfthen added
weight required to separate the patch from theaserfvas noted. This weight was ttsubtracted from the weight
required making the balance equal on both sidesrbéeftarting the experiment is the bioadhesivengtie Then
force of adhesioand bond strength is calculated as follo

9.81
1000

Force of adhesion (N) = bioadhesive strength X

N force of adhesion (N)
Bond strength ( ) =

surface area (m?)

m?2

Figure 1: Modified bioadhesive tester
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j) Drug content [7]: Drug content uniformity wadetermined by taking patch area of 2° from each formulation
and it was placed in 100 ml of volumetric flask tzoned 50 ml of methanol and 50 ml of phosphatdeudf pH

6.6. It was shaken in sonicator and kept asidé tor The solution is filtereand then 1 ml of above stock solutior
taken in 10 ml volumetric flask and made up to itherk with phosphate buffer of pH 6.6. The drug eohtwas

determined by UV Spectrophotometer. Average ofetliteterminations was calculal

k) In vitro permeation studies ¥]: The in vitro permeation study of mucoadhesive buccal patchefigizide
through excised sheep buccal mucosa was perforsiag the modified kesha-chein diffusion cell. A 2.0 cr
diameter patch of each formulation (equivalent@ mg) under study was placed in intimate contact withsheer
buccal mucosa. Teflon bead was placed in the recepmpartment filled with pH 6.6 phosphate buffEne cell
contents were stirred with a magnetic stirrer agmerature of 37 + 1°C was mained with the water jacket
throughout the experiment. The amount of drug patetkinto the receptor solution was determinedelnyaving 1
ml of sample at hourly intervals up to 8 h. Thehditawn volume was replaced with an equal volumieesh buffer
soluion. The drug permeated through the buccal mue@sadetermined by analyzing the samples at 22 using
UV spectrophotometeithe studies were carried out in triplici

RESULTS AND DISCUSSION
3.1 Drug and polymer interaction studies:Measurement of possible incompatibilities betwdrug and excipient

is an important part of preformulation studies. ElrFTIR was studied to assess any interactiondstwthe drug
and the polymers.
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Figure 2: FTIR spectra of (A) GLP (B) EC (C) PVP

The IR spectra of GLP (A), EC (B)nd PVP K-30 (Care shown in figure 2. The IR spectraphysical mixtures of
drug:EC and drug:PVP RO are shown in figure :The IR spectrum of glipizidexhibited its characteristic peaks
3322.11 cnt for N-H stretching of Nk, 3247.42 cmi for CONH, 2941.18 crhfor aromatic C-H stretching,
2852.69 cnt for CH aliphatic stretching1687.68 cnt and 1648.13 crhfor C=0 stretching1582.13 cnt for
C=N and 1524.95 crhfor C=C stretching The IR spectrum of physical mixture of drug:EC and dRMP K-30
were compared with the IR spectra of pure drug. $ignificant changes in the functional groupstween the
two spectra were observeddaensured the compatibility of polymers with thmag
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Figure 3: FTIR spectra of physical mixture of (E) Q.P:EC (F) GLP:PVP

3.2 Physicochemical characteristics of buccal patels: All prepared buccal patches of glipizide.They winend

smooth surface, flexible and slightly opaque. Thgsical parameters such as thickness, weight i@miatolding
endurance and surface pH are tabulated in table 2.

Table 2: Thickness, weight variation, folding enduance and surface pH of GLP patches prepared from
EC alone (control), EC:PVP K-30 (A1-A6)

Sl. No | Batch code| Thickness + SO Weight £+ SID  Foldirendurance | Surface pH
1 Control 0.105 + 0.005 0.045+0.001 188 +2.154 6.56 +0.115
2 Al 0.116 + 0.004 0.050+0.008 120+3.115 6.58 + 0.096
3 A2 0.121 +0.012 0.055 + 0.002 116 +4.157 6.@01164
4 A3 0.125 + 0.005 0.063 + 0.005 113+1.146 6.671H 4
5 A4 0.129 + 0.003 0.070 + 0.001 108 +2.142 6.68084
6 A5 0.134 +0.001 0.079 + 0.001 114 £2.102 6.66094
7 A6 0.141 + 0.009 0.088 + 0.003 118 £1.194 6.661 1

The patches exhibited variable thickness and wdightuse of differences in their composition. Thiekness and
weight of the patches were found to increase wittrdasing concentrations of PVP K-30 compared tochpa
prepared with EC alone (i.e., control). Folding etashce of all patches were measured manually amadféo be
good with EC:PVP K-30 compared to EC alone patchéscertheless, all patches exhibited good physacel
mechanical propertie§.he surface pH of all buccal patches was variediden 6.56 + 0.115 to 6.68 + 0.084. No

significant difference was found in surface pH dfedent formulations and was close to the oral ahtl so no
mucosal irritation was expected.

Table 3: % Moisture content, % moisture uptake, % svelling index and % drug content of GLP patches prpared
from EC alone (control), EC:PVP K-30 (A1-A6)

SI. No | Batch code| % Moisture content| % Moisture upake | % Swelling | % Drug content
indexat2 h
1 Control 3.85+0.02 5.10 £ 0.03 No swelling 951+20.295
2 Al 4.07 £0.01 4.56 £ 0.02 81.58 +0.18 94.1213@
3 A2 4.14 +0.01 4.49 +0.01 83.49 + 0.09 93.24816
4 A3 4.26 £0.01 4.40 £0.03 85.24 £+ 0.28 94.68110
5 A 4.32+0.02 4.32+£0.02 86.38+0.19 96.0357Q
6 A5 4.05+0.01 4.01 +£0.01 84.29+0.34 93.46540
7 A6 4.00 £0.01 3.94 +0.01 83.96 + 0.07 95.2834a

Further, % moisture content, % moisture uptakewslisng index and % drug content of buccoadhesitelpes of
glipizide are tabulated in table 8l patches were subjecteat high humid conditions and also at dry condititms
check the physical stability and integrity of tretqhes respectively. The patch prepared only wigth(&ntrol) was
containing less moisture content and less moisiptake compared to all other EC:PVP K-30 batchigurg 4).
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The results revealed that moisture contentmoisture uptakevas found to increase with increasing concentrat
of PVP K30 which can be attributed to the hydrophilic nataf the polyrers (i.e., A1 to A). The comparative
percentage swelling of various formulations wasner of A4 > /3 > A2 > Al(figure E).

= 6 1 ® %Moisture content 100 - ® %Swelling index
c 5 i %Moisture uptake )
T o o 80 -
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Figure 4: Comparative percentage of moisture conte Figure 5: Comparative percentage swelling inde
and moisture uptake of GLP from EC alone (control of GLP from EC alone (control) and EC:PVP K-30
and EC:PVP K-30 (A1-A6) (A1-AB)

Additionally, it was found that moisture content emoisture uptake were decreased with decreaconcentrations
of PVP K-30 (i.e., A5 and A6 Similar types of results were observed with $weglstudies. However, no swellir
was found in case of patgrepared with EC alone. Amongst all formulationghh% swelling was observed
EC:PVP K-30 patches (A4)ue to high cncentration hydrophilic polymemnd consequently extent of hydration
swelling was more with these patcl The drug content estirtead in buccal patch prepared only with EC was 9
+ 0.295, whereas in case of various EC:PV-30, it was varied from 93 to 96%able 2). The low SD values
ensured uniform of drug distribution in each bat€lpatches

3.3In vitro bio-adhesion stremth: Bioadhesive strength of buccal patches may be eléfiis the adhesion betwe
buccal patches and buccal muccin this study, fresh sheep buccal mucosa was usdoicdogical membrane
Bioadhesive strength studies of patches preparee Ishown varible results. Table 4 clearly shows t
bioadhesive strength of patchesied widely due to differences in the compositddipolymers it the formulations.
The strength of bioadhesion might have affectedsdmyous factors like biological membrane used ie gtudy,
molecular mass, flexibility, hydrogen bonding capaccros«-linking density, charge, concentration, and swgl
rate of polymers present fthe formulation [10]

Table 4:1n vitro bioadhesion strength of GLP patcheprepared from EC alone (control), EC:PVP K-30 (A1-A6)

Batch code | Bioadhesive strength (G) = S| | Force of adhesion (N) + SD| Bond strength (Nn®) + SD
Control 1.45+0.02 0.0142 +0.001 3.55+0.5
Al 1.87 £0.01 0.0183 + 0.004 457 £0.2
A2 1.92+0.01 0.0188 + 0.003 4.70+1.2!
A3 2.16 £0.02 0.0211 +0.001 5.27+0.1;
A4 2.25+0.01 0.0220 + 0.005 550+1.4
A5 1.90+0.01. 0.0186 + 0.003 4.65 + 0.5
A6 1.82 £0.02 0.0178 + 0.003 4.45+0.3

The comparative bioadhesive strength of varioumédations was in the order of A4 > A3 > A2 > (figure 4).
Among all formulationsA4 and B4 showed maximum bioadhesive strength (2r&3 2.18 G), force of adhesi
(0.0220 and 0.0170 N), and bond strength (5.505a28 N n"). When the concentration of the polymer is too |
the number of penetrating polymer chains per unlume « the mucus is small, and the interaction betw
polymer and mucus is unstalfld]. In general, the more concentrated polymer woeddilt in a longer penetratil
chain length and better adhesion. However, bioadhestrength was founcdecreased with «crease in
concentrations of PVP RO in some patches (i.e., A5 and A6). In these fdations, concentration of E
(hydrophobic) is more than the concentrations oPR-30 and hence decreased the strength of bioadhds®io
decrease in hydration as Wwabk swelling of the polymers. Since, hydratiomie of the important polym-related
characteristic required for a mucoadhesive polyrmarther, polymer swelling permits a mechanicahagtemen
by exposing the bioadhesive sites for hydrogen tmgnend/or electrostatic interaction between the polyaret the
mucous network [12].
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3.4 In vitro permeation studies of glipizide through sheep buet mucosa: The in vitro drug release studies
through excised sheep buccal mucosa were perfoupdd 8 h for all the prepared buccal patches igizitie in
phosphate buffer pH 6.6 using modified Keshary-@h#ffusion cell. The cumulative amount of drug mpeated
per unit area was plotted against time, and theestd the linear portion of the plot was estimatsdsteady-state
flux (Jss). The permeability coefficient (Kp) waalaulated by using the equation Kp = Jss/Cv, wiiarés the total
concentration of drug present in the patches. Wiselease profiles of glipizide from the diffetgratches were
observed from th& vitro permeation studiegll buccal patches of glipizide showed prolongelgase of drug over
a period of 8 h. The comparative drug release lpofif GLP from EC alone (control) and EC:PVP K{3Q-A6)
patches are tabulated in table 5 and flux and pedifity coefficient data are summarized in tableTBe flux and
permeability coefficient was very low with patclepared with EC alone and release was prolongethboinplete
even after 8h. This could be attributed to the bpliobic nature of the polymer which helps to rethadrug in the
matrix system by reducing the penetration of salweolecules into patches.

Table 5: Comparativein vitro permeation rate profiles of GLP from EC alone (cotrol) and EC:PVP K-30 (A1-A6) patches

Time (h) Cumulative % drug released
Control Al A2 A3 A4 | A5 A6
1 20.456 24.126 26.74p 33.062 36.460 30.276 28J135
2 28.171 | 35.142 37.199 44.903 48.3p1 42.061 40387
3 32.939 | 42.359 46.25f 54.0718 59.446 52.676 49135
4 39.695 48.249 53.409 64.406 68.518 58.Y30 55|527
5 43.923 | 53.350 60.482 71.044 77.579 65.428 63353
6 48.220 59.353 66.288 77.180 83.77/1 72.713 68l426
7 51.635 | 63.690 70.03y 83.445 91.382 78.658 73339
8 55.304 | 68.567 75.43f 88.345 94.731 82.860 78/052

However, when the patches were prepared with teadsl of EC:PVP K-30, the flux and permeation ratese
increased compared to patches prepared with E@ alorcase of EC:PVP K-30 patches, the drug releat® was
progressively increased with the increase in th® IRV30 concentration in the formulations. The highgercent of
drug release was observed with EC:PVP K-30 1:1orf4.73%) and lowest with EC:PVP K-30 1:0.25 ratio
(68.56%) at the end of 8 h.

Table 6: The flux and permeability coefficient dataof buccal patches of GLP prepared from EC alone (mtrol), EC:PVP K-30 (A1-A6)

Sl. No | Batch code| Flux (mg/crih) | Permeability coefficient (cm/h)
1 Control 2.903 3.8142x 10
2 Al 3.590 4.290x ¥0
3 A2 4.000 4.912x 70
4 A3 4.650 5.226x 10
5 A4 5.019 4.675x 0
6 A5 4.370 4.315x ¥0
7 A6 4.111 3.577x 10

The comparative drug release profiles of GLP fro@ &one (control) and EC:PVP K-30 (A1-A6) patches a
shown if figure 6. The increasing order of drugeesle from the EC:PVP K-30 patches was found irfath@wing
order, A4 > A3 > A2 > Al (i.e,, 1:1 > 1:0.75 > 150> 1:0.25). Furthermore, it has been found thateiase in
concentration of EC polymer has a negative effectdoug release i.e., drug release decreased witiedse in
concentrations of EC. This has been found in bugatdhes prepared with blends of EC:PVP K-30 pat¢he25:1
and 1.75:1) and EC:HPMC (1.25:1 and 1.75:1) pat¢hes A5 and A6; and B5 to B6). It may probabbchuse of
the hydrophobic nature of EC which restricts driffudion from the patches. From the overiallvitro permeation
profiles it was observed that, when patches weepared with blends of hydrophobic and hydrophilidymers,
flux and permeability of drug through the patchessvincreased. And glipizide release from patches kghly
influenced by the concentration of hydrophobic agdrophilic polymers used in the formulation. Therpeability
of drug through polymeric patch is dependent orctieacteristics of the polymer [13].
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Figure 6: Comparativein vitro permeation rate profiles of GLP from EC alone (cotrol) and EC:PVP K-30 (A1-A6) patches through
sheep buccal mucosa

3.5 Mechanism of drug releaseln order to find out the mechanism of drug releaseyitro release data of all
patches were treated with various kinetic modelshsas Higuchi, first order and zero order equatiofise
comparative kinetic values obtained from the dagagaven in table 7.

Table 7: Mathematical modeling and comparative kinéic values of GLP patches prepared from EC alonecfntrol) and EC:PVP K-30

(A1-A6)
Batch code | Zero order equation 1 order equation Higuchi's equation Hix.Crow equatin
Ko @amgh) r K X1 (i) r Kn@amg) r K oX10 (gmin) r
Control 8.0745 0.8803 -0.1102 0.95Y7 19.61B9  0.9995 -0.0330 0.9369
Al 9.9593 0.8820) -0.1520 0.9767 24.1891 0.9998 4360 0.9546
A2 11.0167 0.8880 -0.1814 0.9872 26.73Y7 0.9998  05@% 0.9667
A3 12.9995 0.8750 -0.2594 0.9945 31.6002 0.9996 064x. 0.9813
Al 14.0859 0.8715 -0.3344 0.9857 34.2542  0.9992 o7 0.9903
A5 12.1776 0.8777 -0.2219 0.9923 29.5927 0.9996 0598 0.9737
A6 11.4879 0.8744 -0.1959 0.9872  27.9300 0.9996 0538 0.9645

The release of the drug from the patches followestipminantly Higuchi model compared to other kicetiThe
drug release was proportional to square root oé tivhich indicates that the drug release from bupatdhes was
diffusion controlled. To know precisely whether lian or non-Fickian diffusion, the data obtainedavalso put in
Korsemeyer-Peppas model in order to find out thieievaf ‘n’, which is the indicative of mechanism dfug
release. In the present study, the value of ‘nedrined from the EC:PVP K-30 patches ranged froA7 80 to
0.5032 (0.5< n < 1) with correlation coefficient values of 0.99881.9996. This indicated that the drug release
mechanism from all buccal patches followed non-Ricldiffusion controlled [14].

CONCLUSION

The buccal route of administration is capable afidivng the hepatic first pass effect, thus achig\iigher systemic
bioavailability of drugs. In the present study,eatpts were made to develop and evaluate buccahgmtof
glipizide utilizing polymers like EC and PVP K-30 achieve controlled release in order to minimideease effects
associated with oral administration. From the olestaidies it could be concluded that buccoadhepatehes of
glipizide prepared with blends of EC:PVP K-30 iffelient ratios holds potential for buccal delivefymodel drug
to systemic circulation which gives a slow and colied release up to 8 h. These developed patdsegpeovide an
added advantage of circumventing the hepatic pests metabolism of glipizide and thus improvingirtieeal
bioavailability.
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