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INTRODUCTION

The potential route of buccal mucosal route of drug administration was first recognized by
Walton and others reported in detail on the kinetics of buccal mucosal absorption.
Buccoadhesion, or the attachment of a natural or synthetic polymer to a biological substrate,
is a practical method of drug immobilization or localization and an important new aspect of
controlled drug delivery. The unique environment of the oral (buccal) cavity offers its
potential as a site for drug delivery, because of the rich blood supply and direct access to
systemic circulation. The Buccal route is suitable for drugs, which are susceptible to acid
hydrolysis in the stomach or which are extensively metabolized in the liver (first pass effect).
The medicament is placed between the cheek and the gum. The barrier to drug absorption
from this route is the epithelium of oral mucosa. Passive diffusion is the major mechanism for
absorption of drugs. Drugs with short biological half-lives, requiring a sustained effect, poor
permeability, sensitivity to enzymatic degradation and poor solubility may be successfully

delivered via bioadhesive buccal delivery systems.

RELEVENT WORK

Vaishali A. Chaudhari al.,(2014) The objective of the study was to develop mucoadhesive
buccal tablet of Flurbiprofen. Tablets of Flurbiprofen were prepared by direct compression
method using mucoadhesive polymers like Carbopol 934P, HPMC K4M and Sodium
Alginate in different ratios. Buccal tablets were evaluated by different methods for
parameters such as thickness, hardness, weight uniformity, drug content uniformity, swelling
index, matrix erosion, surface pH, mucoadhesive strength, in vitro drug release, stability
studies. The tablets were evaluated for in vitro release in pH 6.8 phosphate buffer for 10 hr in
standard dissolution apparatus. Mucoadhesion strength was increased with increase in the

concentration of carbopol.

BALAGANI PAVAN KUMAR et.al., (2014) The tablets were prepared using Carbopol 934
in varying concentration with secondary polymers like HPMC K4M, HPMC K15M and
sodium alginate by direct compression method. The tablets were further evaluated for their
mucoadhesive characteristics such as surface pH, swelling index, ex vivo residence time,
mucoadhesive strength, ex vivo permeation, in vitro drug release and also for the effect of
Carbopol concentration on mucoadhesive parameters. The surface pH of the tablet was 6.48
to 6.75 which fall in the range of salivary pH and all the tablet of batch C containing sodium

alginate as secondary polymer showed ex vivo residence time of 10 to 12.30 hrs indicated
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good mucoadhesive capacity of tablet. The buccal tablets showed good swelling up to 8 hrs

maintaining the integrity of polymers.

MATERIALS AND METHODOLOGY

Drugs and chemicals

Repaglinide was purchased from Dr.Reddys Labs Ltd, Hyderabad and other chemicals used
were Carbopol 940P (Nihar traders pvt Ltd), HPMCK15M (Finar chemicals Ltd),
HPMCK100M (Finar chemicals Ltd), Magnesium stearate (Himedia Laboratories Ltd),
Potassium dihydrogenortho phosphate ((Finar chemicals Ltd).

METHODOLOGY

Buccal tablets were prepared by a direct compression method, before going to direct
compression all the ingredients were screened through sieve no.100. HPMCK4M,
HPMCK15M, HPMCK100M and Carbopol934P are the mucoadhesive and biodegradable
polymers used in this preparation of buccal mucoadhesive drug delivery systems. Repaglinide
was mixed manually with different ratios of HPMCK4M, HPMCK15M, HPMCK100M and
carbopol 934P and Microcrystalline Cellulose as diluent for 10 min. In every formulation
constant amount of PVPK30 was added as binding agent. The blend was mixed with talc and
magnesium stearate for 3-5 min. Then the powder blend was compressed into tablets by the
direct compression method using 8 mm flat faced punches. The tablets were compressed
using 8 station Cemach rotary tablet-punching machine. The weight of the tablets was
determined using a digital balance and thickness with digital screw gauge.

RESULTS
Calibration curve of Repaglinide in phosphate buffer pH 6.8 (Amax=416nm)
Table 1: Calibration curve of Repaglinide in phosphate buffer pH 6.8 (Amax=416nm).

Concentration(ug/ml) | Absorbance
5 0.112
10 0.324
15 0.567
20 0.628
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Fig 1: calibration curve in phosphate buffer of Repaglinide.

Formulation and preparation of tablets

Buccal tablets were prepared by a direct compression method, before going to direct
compression all the ingredients were screened through sieve no.100. HPMCK4M,
HPMCK15M, HPMCK100M and Carbopol934P are the mucoadhesive and biodegradable

polymers used in this preparation of buccal mucoadhesive drug delivery systems.

Repaglinide was mixed manually with different ratios of HPMCK4M, HPMCK15M,
HPMCKZ100M and carbopol 934P and Microcrystalline Cellulose as diluent for 10 min. In
every formulation constant amount of P\VPK30 was added as binding agent. The blend was

mixed with talc and magnesium stearate for 3-5 min.

Then the powder blend was compressed into tablets by the direct compression method using
8 mm flat faced punches. The tablets were compressed using 8 station Cemach rotary tablet-
punching machine. The weight of the tablets was determined using a digital balance and
thickness with digital screw gauge. Composition of the prepared bioadhesive buccal tablet

formulations of Repaglinide.

Table 2: Composition of buccal tablets.

Ingredients F1 | F2 | F3| F4 | F5 | F6 | F7 | F8 | F9
Drug 2 2 2 2 2 2 2 2 2
HPMCK15M 10 | 20 | 30 | - - - - - -
CARBOPAL 972 - - - |10 20| 30 | - - -
CARBOPAL 940 - - - - - - 110 | 20 | 30
PVPK30 15|15 | 15 (15| 15 | 15 | 15 | 15 | 15
MCC pH 102 Qs | Qs | Qs | Qs | Qs | Qs | Qs | Qs | Qs
Mg. Stearate 3 3 3 3 3 3 3 3 3
Aerosil 3 3 3 3 3 3 3 3 3
Total Weight (mg) | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60 | 60
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EVALUATION OF BUCCAL TABLETS

Physicochemical characterization of tablets

The prepared Repaglinide buccal tablets were studied for their physicochemical properties
like weight variation, hardness, thickness, friability and drug content.

A. Weight variation

The weight variation test is done by taking 20 tablets randomly and weighed accurately. The
composite weight divided by 20 provides an average weight of tablet. Not more than two of
the individual weight deviates from the average weight by 10 % and none should deviate by
more than twice that percentage. The weight variation test would be a satisfactory method of
determining the drug content uniformity.

The percent deviation was calculated using the following formula:
% Deviation = (Individual weight — Average weight / Average weight) X 100
The average weight of tablets in each formulation was calculated and presented with standard

deviation.

Table 3: Pharmacopoeial specifications for tablet weight variation.

Average weight of tablets (mg) | Maximum % of difference
allowed

80 or less 10

More than 80 but less than 250 7.5

250 or more 5

B. Tablet Thickness

The Thickness and diameter of the tablets from production run is carefully controlled.
Thickness can vary with no change in weight due to difference in the density of granulation
and the pressure applied to the tablets, as well as the speed of the tablet compression
machine. The thickness and diameter of the tablets was determined using a Digital Vernier
caliper. Ten tablets from each formulation were used and average values were calculated. The

average thickness for tablets is calculated and presented with standard deviation.

C. Tablet Hardness

Tablet hardness is defined as the force required to breaking a tablet in a diametric
compression test. Tablets require a certain amount of strength, or hardness and resistance to
friability, to withstand the mechanical shocks during handling, manufacturing, packaging and
shipping. The resistance of the tablet to chipping, abrasion or breakage under condition of
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storage transformation and handling before usage depends on its hardness. Six tablets were
taken from each formulation and hardness was determined using Monsanto hardness tester

and the average was calculated. It is expressed in Kg/cm?.

D. Friability

Tablet hardness is not an absolute indicator of the strength because some formulations when
compressed into very hard tablets lose their crown positions. Therefore another measure of
the tablet strength, its friability, is often measured. Tablet strength is measured by using
Roche friabilator. Test subjects to number of tablets to the combined effect of shock, abrasion
by utilizing a plastic chamber which revolves at a speed of 25 rpm for 4 minutes, dropping
the tablets to a distance of 6 inches in each revolution.

A sample of preweighed tablets was placed in Roche friabilator which was then operated for
100 revolutions. The tablets were then dedusted and reweighed. Percent friability (% F) was
calculated as:
Friability (%) = Initial weight of 10 tablets — final weight of 10 tabletsX 100
Initial weight of 10 tablets

F (%) = [Wo-W/Wq] X100
Where, W is the initial weight of the tablets before the test and
W is the final weight of the tablets after test.

E. Assay

Six tablets of each formulation were taken and amount of drug present in each tablet was
determined. Powder equivalent to one tablet was taken and added in 100ml of pH 6.8
phosphate buffer followed by stirring for 10 minutes. The solution was filtered through a
0.45p membrane filter, diluted suitably and the absorbance of resultant solution was

measured by using UV-Visible spectrophotometer at 272 nm using pH6.8 phosphate buffer.

In vitro release studies

The drug release rate from buccal tablets was studied using the USP type Il dissolution test
apparatus. Tablets were supposed to release the drug from one side only; therefore an
impermeable backing membrane was placed on the other side of the tablet. The tablet was
further fixed to a 2x2 cm glass slide with a solution of cyanoacrylate adhesive. Then it was
placed in the dissolution apparatus. The dissolution medium was 500 ml of pH 6.8 phosphate

buffer at 50 rpm at a temperature of 37 + 0.5 °C. Samples of 5 ml were collected at different
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time intervals up to 8 hrs and analyzed after appropriate dilution by using UV

Spectrophotometer at 272nm.

a. Release kinetics
Data of invitro release was fit into different equations to explain the release kinetics of
candesartan release from buccal tablets. The kinetic equations used were zero — order and

first order equations.

Swelling Studies

Buccal tablets were weighed individually (designated as W) and placed separately in Petri
dishes containing 15 mL of phosphate buffer (pH 6.8) solution. At regular intervals (0.5,1, 2,
3, 4, 5 and 6hr), the buccal tablets were removed from the Petri dishes and excess surface
water was removed carefully using the filter paper. The swollen tablets were then reweighed
(W) (Ritthidej et al., 2002). This experiment was performed in triplicate. The swelling index
(water uptake) calculated according to the following Eq.

Swelling index = (W,-W;)X 100
W,

In vitro bioadhesion strength

Bioadhesion strength of tablets were evaluated using a microprocessor based on advanced
force gauge equipped with a motorized test stand (Ultra Test Tensile strength tester,
Mecmesin, West Sussex, UK) according to method describe as it is fitted with 25kg load cell,
in this test porcine membrane was secured tightly to a circular stainless steel adaptor and the
buccal tablet to be tested was adhered to another cylindrical stainless steel adaptor similar in
diameter using a cyanoacrylate bioadhesive. Mucin 100 pl of 1 %w/v solution was spread
over the surface of the buccal mucosa and the tablet immediately brought in contact with the
mucosa. At the end of the contact time, upper support was withdrawn at 0.5mm/sec until the
tablet was completely detached from the mucosa. The work of adhesion was determined from
the area under the force distance curve.

The peak detachment force was maximum force to detach the tablet from the mucosa.

Force of adhesion = Bioadhesion strengthx 9.8
1000

Bond strength = Force of adhesion
Surface area
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Surface pH

Weighed tablets were placed in boiling tubes and allowed to swell in contact with pH 6.8
phosphate buffer (12mL). Thereafter, surface pH measurements at predetermined intervals of
0.25,05,1, 2, 3,4,5, 6,7, and 8 h were recorded with the aid of a digital pH meter. These
measurements were conducted by bringing a pH electrode near the surface of the tablets and
allowing it to equilibrate for 1 min prior to recording the readings. Experiments were

performed in triplicate (n=3).

Moisture absorption

Agar (5% m/V) was dissolved in hot water. It was transferred into Petri dishes and allowed to
solidify. Six buccal tablets from each formulation were placed in a vacuum oven overnight
prior to the study to remove moisture, if any, and laminated on one side with a water
impermeable backing membrane. They were then placed on the surface of the agar and
incubated at 37°C for one hour. Then the tablets were removed and weighed and the
percentage of moisture absorption was calculated by using following formula:

% Moisture Absorption =  Final weight — Initial weight x 100
Initial weight

In vitro residence time

The in vitro residence time is one of the important physical parameter of buccal
mucoadhesive tablet. The adhesive tablet was pressed over excised pig mucosa for 30 sec
after previously being secured on glass slab and was immersed in a basket of the dissolution
apparatus containing around 500 ml of phosphate buffer, pH 6.8, at 37°C. The paddle of the
dissolution apparatus as adjusted at a distance of 5 cm from the tablet and rotated at 25 rpm
(figure 10). The time for complete erosion or detachment from the mucosa was recorded.

Fig 2: Schematic representation of in vitro residence time study.
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Ex vivo permeation studies through porcine buccal mucosa

The aim of this study was to investigate the permeability of buccal mucosa to candesartan. It
is based on the generally accepted hypothesis that the epithelium is the rate-limiting barrier in
the buccal absorption.

Tissue permeation

Buccal tissue was taken from Pigs slaughter-house. It was collected within 10 minutes after
slaughter of pig and tissue was kept in Krebs buffer solution. It was transported immediately
to the laboratory and was mounted within 2hrs of isolation of buccal tissue. The tissue was
rinsed thoroughly using phosphate buffer saline to remove the adherent material. The buccal
membrane from the tissue was isolated using surgical procedure. Buccal membrane was
isolated and buccal epithelium was carefully separated from underlying connective tissue.

Sufficient care was taken to prevent any damage to the epithelium.

Procedure

Ex vivo permeation study of candesartan through the porcine buccal mucosa was performed
using Franz diffusion cell and membrane assembly, at 37°C = 0.2°C and 50 rpm. This
temperature and rpm was maintained by magnetic stirrer. Porcine buccal mucosa was
obtained from a local slaughter house and used within 2 hr of slaughter. The tissue was stored
in Krebs buffer at 4°C upon collection. After the buccal membrane was equilibrated for 30
min with the buffer solution between both the chambers, the receiver chamber was filled with
fresh buffer solution (pH 6.8), and the donor chamber was charged with 5 mL (1mg/mL) of
drug solution. Aliquots (5mL) were collected at predetermined time inter wells up to 8 hr and
the amount of drug permeated through the buccal mucosa was then determined by measuring
the absorbance at 272 nm using a UV spectrophotometer. The medium of the same volume (5

mL), which was pre-warmed at 37°C, was then replaced into the receiver chamber.

The experiments were performed in triplicate (n = 3) and mean values were used to calculate

flux (J) and permeability coefficient (P).

J = (dQ/dt)
A
P = (dQ/dt)
ACA
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Where, J is Flux (mg.hrs*cm™)
P is permeability coefficient (cm/h) dQ/dt is the slope obtained from the steady state portion
of the curve AC is the concentration difference across the mucosa and A the area of diffusion

(cm?)

CONCLUSION

The present study was aimed at an attempt to develop sustained release drug delivery system
for Repaglinide. Repaglinide tablets were formulated into a sustained release dosage form
using the optimum amount of PEG, HPMC and Carbopol along with other common
tabulating occupants to sustain as well as extend the drug release over a period of 24 hours.
The present study was undertaken to develop sustained release matrix tablets of 4 mg.

Seven formulations of sustained release matrix tablets were developed and evaluated. The
formulation F4 showed a drug release 98.4% whereas the other formulation showed that 83 to
94.6. In-vitro drug release studies revealed that the drug was sustained over a period of 24

hours.

To conclude the In-vitro dissolution profile of Formula 4 has shown the highest release of
Repaglinide with the optimum amount of PEG, HPMC and Carbopol prepared by using direct
compression method. Hence the further work of this formulation can bring a marketable
product.
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