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The aim of the present research work was to formulate and characterize gastroretentive mucoadhesive tablets
of lacidipine (LCDP) intended for the treatment of gastroparesis. Polymers such as sodium alginate, HPMC
K4M, carbopol 974P, and chitosan were utilized in LCDP formulation to ensure gastric retention up to 8 h. Di-
rect compression method was adopted in preparation of mucoadhesive tablets. Prior to compression, powder
blends were evaluated in order to check their flow and compression properties. Fourier transform infrared
spectroscopy and differential scanning calorimetry measurements were performed to assess the compatibility
of LCDP with polymers. Tablets were characterized with respect to the uniformity of weight, hardness, friabil-
ity, drug content, swelling index, surface pH and in-vitro drug release. All formulations exhibited acceptable
physicochemical properties. Formulation F4 exhibiting in-vitro drug release of 95.510% was selected as the
optimized formulation and was further characterized by scanning electron microscopy. /n vitro dissolution
data was fitted to various kinetic models, and formulation F4 was found to display non-Fickian mechanism of
drug release. No major change was observed in drug release and drug content upon storage of optimized for-
mulation under accelerated aging conditions. The obtained results revealed that carbopol 974P and chitosan

can be used in combination to formulate gastroretentive mucoadhesive LCDP tablets.
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1. INTRODUCTION

Gastroparesis is considered to be a highly complicated
and severe gastric motility disorder. Generally, strong
smooth muscular contractions are responsible for propelling
food throughout the gastrointestinal tract. However, the pro-
cess of gastric emptying is delayed in gastroparesis because
muscles present in the stomach walls fail to contract well
enough [1]. Symptoms of this non-spontaneous opening of
the pylorus are early satiety, nausea, bloating, indigestion
and vomiting. Very limited choice of drugs is available for
the treatment of gastroparesis, including metoclopramide,
domperidone and erythromycin, which are often associated
with a number of undesirable side effects [2].
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Lacidipine (LCDP), chemically diethyl(E)-4{2-[(tert-
butoxycarbonyl)vinyl]phenyl}-1,4-dihydro-2,6 dimethylpy-
ridine-3,5-dicarboxylate is a dihydropyridine calcium chan-
nel blocker (CCB) possessing antihypertensive activity.
CCBs are known to have the ability to open closed pylorus
by bringing about dilation of the smooth muscles thus en-
hancing gastric emptying in patients suffering from
gastroparesis [3]. Reduction of the antihypertensive activity
of LCDP was possible on designing its formulation as a con-
trolled drug delivery system. The role of CCBs has been
studied in the past for their effects on gastroparesis.
Gastroretentive mucoadhesive microspheres of LCDP have
been reported for the treatment of gastroparesis, in which the
LCDP dose selected in the formulation of microspheres was
2 mg [4]. Research has also been carried out on nifedipine as
a pylorospasm inhibitor [5].

Thus, there arose a need to develop gastroretentive
mucoadhesive tablets for the treatment of gastroparesis. This
dosage form is capable of being retained for a prolonged in-
terval of time in the stomach thus providing drug release in a
controlled manner. This prolonged retention also helps in im-
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proving the solubility of poorly soluble drug and thus its
bioavailability by continuously supplying it at the absorption
site [6].

Several high density mucoadhesive polymers were se-
lected to be used in combination with LCDP, including so-
dium alginate, hydroxypropyl methyl cellulose K4M (HPMC
K4M), carbopol 974P, and chitosan. All these polymers are
capable of binding the gastric mucosa, thus prolonging the
drug release along with localization at a specific site. Pre-
pared LCDP tablets were characterized by organoleptic prop-
erties, thickness and diameter, uniformity of weight, friabil-
ity, hardness, and the surface pH, swelling index, and in vitro
drug release. The optimized formulation was also examined
by scanning electron microscopy.

2. EXPERIMENTAL PART

2.1. Chemicals

Lacidipine was obtained as a gift sample from Unichem
laboratories Ltd., Goa. Sodium alginate was obtained as a
gift sample from Signet Chemical Corporation Pvt. Ltd.,
Mumbai. Hydroxy propyl methyl cellulose (HPMC K4M)
was obtained as gift sample from Colorcon Asia Ltd., Goa.
Carbopol 974P was obtained as a gift sample from Lubrizol
advanced materials, Europe. Chitosan was purchased from
Everest Biotech, Bangalore. Magnesium stearate and
mannitol were purchased from SD Fine Chemicals Ltd.,
Mumbai.

2.2. Standard Drug Solutions

LCDP identification and standard calibration curve
in 0.1 N HCI. Pure LCDP identification was performed by
measuring its absorption maxima in 0.1 N HCI. By dissolv-
ing 10 mg of LCDP in 100 mL methanol, a 100 pg/mL stock
solution was prepared. Then, serial dilutions of this stock so-
lution were made to get a series of standard solutions ranging
in concentration from 2 to 12 ug/mL. Standard solution
(10 pg/mL) was scanned in UV range between 200 and
400 nm to determine A of LCDP in 0.1 N HCI. Further,

absorbance of the standard solutions was measured at
240 nm against 0.1 N HCI which served as blank using
UV-Visible spectrophotometer (Labindia UV 3092, Japan)
[7, 8].

2.3. Drug — Excipient Compatibility Studies

Fourier transform infrared (FTIR) spectroscopy.
FTIR spectroscopy with attenuated total reflectance (ATR)
(Schimadzu corporation, affinity 1F, Japan) was used to eval-
uate the presence of any interactions between LCDP and
polymers used in the formulations. A small quantity of pow-
der sample was placed on the ATR cell and the arm of the
ATR assembly was rotated so that a compact mass of the
sample was formed on the cell. FTIR spectra of LCDP and
physical mixtures of LCDP with polymers used in formula-
tions were recorded in the 4000 — 400 cm! range. The spec-
tra were analyzed and compared to the reference spectrum of
pure LCDP to check for any alterations in appearance of the
characteristic peaks [9].

Differential scanning calorimetry (DSC). DSC was
used as a screening method for checking the compatibility of
pure drug with polymers used in formulations. Samples were
analyzed using DSC-60 (Shimadzu, Japan). Powder samples
were carefully placed in aluminium pans and crimped. An
empty sealed pan served as the reference. Samples were
heated from 30 to 250°C at a scanning rate of 10°C/min.
Thermal analysis of the samples was performed by measur-
ing the heat flow as a function of temperature. DSC
thermograms were recorded and analyzed as described in
[10].

Pre-compression parameters. Prior to tablet compres-
sion, flow properties of individual powder blends for all for-
mulations need to be investigated. Certain characteristic pa-
rameters of the powder blends were evaluated, including
bulk density, tapped density, Hausner’s ratio, angle of repose,
and compressibility index [11 — 13].

Preparation of gastroretentive mucoadhesive tablets.
All ingredients were sifted through 60-mesh sieve. Accu-
rately weighed quantities of LCDP along with polymers
present in the formulation, mannitol, and magnesium stearate

TABLE 1. Composition of Selected Gastroretentive Mucoadhesive Tablet Formulations

Formulation code

Ingredients (mg)

F1 F2 F3 F4 F5 F6 F7 F8
Lacidipine 2 2 2 2 2 2 2 2
HPMC K4M 65 65 - - - - 51 51
Carbopol 974P - - 42 60 - - 43 -
Sodium Alginate 42 60 - - 42 60 - 43
Chitosan - - 65 65 65 65 51 51
Mannitol 38 20 38 20 38 20 - -
Magnesium stearate 3 3 3 3 3 3 3 3
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Fig. 1. UV spectrum of LCDP in 0.1 N HCL

(Table 1) were mixed together for approximately 10 min in a
mortar adopting geometric progression method. Subse-
quently, each powder blend was compressed into tablets in a
10 Station tablet compression machine (Lab Press, Shakti
Pharmatech Pvt. Ltd., Gujarat). Tablet compression was car-
ried out using a punch of § mm diameter to obtain a tablet
weight of 150 mg [14].

2.4. Evaluation of Gastroretentive Mucoadhesive Tablets

General appearance. Mucoadhesive tablets prepared
were characterized by color, presence or absence of odor, and
surface texture.

Uniformity of weight. Twenty tablets of each of the for-
mulations were randomly taken. weighed individually, and
the average tablet weight was calculated [15, 16].

Thickness and diameter. Vernier caliper (Mitutoyo, Ja-
pan) was used for the measurement of tablet thickness and
diameter in a set of randomly taken tablets [16].

Hardness. LCDP mucoadhesive tablet hardness was
evaluated using an automatic hardness tester (Labindia, TH
1050S, Mumbeai). For each formulation, crushing strength of
3 tablets was determined and average hardness was calcu-
lated [16].

Friability. Twenty preweighed tablets were rotated in
the Roche friabilator (VFT-DV Veego, Mumbai) for 4 min at
25 rpm. This was followed by dusting and re-weighing of
tablets, after which percentage friability was calculated
[16, 17].

Drug content uniformity. Three tablets of each formu-
lation were randomly taken, powdered and mixed uniformly
in a mortar. Powder amount corresponding to 2 mg of LCDP
was placed in a 100 mL volumetric flask and dissolved in
10 mL methanol, followed by making up the volume with
0.1 N HCI. The solution was shaken for 15 min and filtered
using Whatmann filter paper. Then, 1 mL of filtrate was di-
luted with 0.1 N HCI in a 25 mL volumetric flask and ana-
lyzed spectrophotometrically at 240 nm [16, 18, 19].

Surface pH. Surface pH of LCDP tablets for all formula-
tions was determined using a pH meter (Esico 1010,
Himachal Pradesh) with combined glass electrode. Tablets
were placed into petri dishes containing 0.1 N HCI and al-
lowed to swell for 2 h. Excess HCI present on the surface of

tablet was removed using a tissue paper. Tablet surface was
brought in contact with the electrode and permitted to
equilibrate for 1 min, after which the and surface pH was de-
termined [20].

Swelling index. For determining the swelling index,
each tablet was weighed and placed on a preweighed
40 mesh size wire. The wire mesh holding the tablet was
then submerged into 20 mL 0.1 N HCI previously placed in a
petri dish. Tablets were removed after 1, 2, 4, 6 and 8 h and
rendered free of any excess solvent present on the surface us-
ing tissue paper [21]. Then, tablets were again weighed post
swelling, and the swelling index (S.I.) was estimated by for-
mula:
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Scanning electron microscopy (SEM). SEM studies of
dry intact mucoadhesive tablet and tablet post swelling in
0.1 N HCI for 8 h were performed for optimized formulation
F4 using Zeiss Evo-18 scanning electron microscope. Since
the image formation by SEM requires high vacuum, the sam-
ples post swelling in 0.1 N HCI, must be totally dried and
desiccated before being placed in the vacuum chamber. As
prepared tablets were fixed on a sample holder and SEM im-
ages were taken by operating at an accelerating voltage of
15 kV [22].

In vitro dissolution studies. /n vitro drug release study
of LCDP mucoadhesive tablets was performed using USP
dissolution apparatus II (Labindia, DS/8000, Mumbai) using
500 mL 0.1 N HCI as dissolution medium maintained at
37 £ 0.5°C with paddle speed set at 50 rpm. Aliquots were
collected at 1, 2, 4, 6 and 8 h intervals and analysed spectro-
photometrically at 240nm [23]. /n- vitro dissolution data was
fitted into various kinetic models to understand the mecha-
nism of drug release [24 — 26].

Short-term stability study. Few tablets of optimized
formulation F4 were packed in amber colored USP Type I
glass vials, sealed hermetically with bromobutyl rubber stop-
per and crimped with aluminium cap. Samples were kept at
accelerated aging conditions of 40 + 2°C/75 £ 5 %RH for 90
days in photostability chamber (Osworld Scientific Equip-
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Fig. 2. Standard calibration curve of LCDP in 0.1 N HCIL.

ment Co. Pvt. Ltd., Mumbai). Samples were withdrawn after
30, 60 and 90 days exposure and analyzed for drug content
and in-vitro dissolution rate [27, 28].

3. RESULTS AND DISCUSSION

3.1. Preformulation Studies

Drug identification and standard calibration curve in
0.1 N HCI. Absorption maximum of LCDP was found to be
240 nm in 0.1 N HCI on scanning over 200 — 400 nm inter-
val (Fig. 1). The calibration curve displayed linearity over a
concentration range of 2 — 12 pg/mL with correlation coeffi-
cient R? = 0.9996 (Fig. 2).

3.2. Drug — Excipient Compatibility

Fourier transform infrared spectroscopy. FTIR spec-
tra of LCDP showed characteristic bands at 3344.57 cm™!
(N-H stretch), 1701.22 cm™' (C=0 stretch), 1672.28 cm™
(C=C stretch) and 1188.15 cm™' (C-O stretch). On compari-
son of the spectrum of pure drug with the spectra of physical
drug mixtures with polymers, it was found that characteristic
IR absorption peaks in the drug spectrum were close to those
in the spectra of physical mixtures (Fig. 3). This result indi-
cated the absence of any interaction between the parent drug
and formulation excipients (Table 2).

TABLE 2. Interpretation of the IR Spectra of LCDP and Physical
Mixture of LCDP with Carbopol 974P and Chitosan

Frequency (cm™")

Bond and functional Physical mixture (LCDP,

group LCDP carbopol 974P,
and chitosan)
N-H stretch 3344.57 3344.57
C=0 stretch 1701.22 1703.14
C=C stretch 1672.28 1672.28
C-O stretch 1188.15 1190.8

Differential scanning calorimetry. DSC curve of LCDP
exhibited a distinct endothermic peak at 181°C which corre-
sponded to the melting transition temperature. DSC
thermograms of 1:1 physical mixtures of drug with polymers
(sodium alginate, HPMC K4M, carbopol 974, chitosan) are
presented in Fig. 4, where the endothermic peaks of melting
are observed at 178.76°C, 178.07°C, 181.02°C and
177.63°C, respectively. Thus, it can be concluded that no in-
compatibility exists between LCDP and polymers present in
the formulations. DSC curve of the drug — polymer blend of
optimized formulation also displayed no significant changes
in peak positions.

Pre-compression parameters. Bulk density of formu-
lated batches was in the range of 0.255 — 0.621 g/cm® and the
tapped density was within 0.306 — 0.722 g/cm®. All formula-
tions showed the angle of repose values ranging within
25.375 —27.813°. The Hausner’s ratio for the powder blends
of formulations F1 — F8 was computed from the obtained
bulk and tapped density values and were found to be ranging
within 1.082 — 1.244. The percentage compressibility of all
formulation powder blends were in the range of
7.664 —19.763%. Collectively, results indicated that the
powder mixtures possessed sufficient compression and flow
properties needed for direct compression into tablets (Ta-
ble 3).

Preparation of gastroretentive mucoadhesive tablets.
Eight prototype tablet formulations F1 — F§8 were developed
containing 2 mg of drug LCDP and mucoadhesive polymers
in various combinations. The weight of tablets was main-
tained constant at 150 mg for all formulations. Polymers so-
dium alginate, HPMC K4M, carbopol 974P, and chitosan
were selected for use in various ratios in these formulations
for their appropriate mucoadhesive characteristics. Mannitol
was used as a tablet diluent to maintain the constant weight
of the tablet and facilitate an increase in the flowability and
compressibility of the ingredients. Magnesium stearate em-
ployed in the formulation served a lubricant. Gastroretentive
mucoadhesive tablets were successfully prepared by direct
compression method.

3.3.Evaluation of gastroretentive mucoadhesive tablets
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Fig. 3. FTIR spectra of (A) LCDP and (B — F) physical mixtures of (B) LCDP with sodium alginate, (C) LCDP with HPMC K4M, (D) LCDP
with carbopol 974P, (E) LCDP with chitosan and (F) LCDP with carbopol 974P and chitosan.

General appearance. All tablets were round in shape,
bisected on one side with a flat surface and had a smooth tex-
ture. The tablets were white to off-white in color. Tablets
containing chitosan displayed some degree of off whiteness.
The tablets did not exhibit any odor and no physical flaws
were visible (Fig. 5).

Uniformity of weight. The prepared tablets passed the
test for uniformity of weight as none of the formulations ex-
ceeded the limit (Table 4).

Thickness and diameter. The thickness of tablets pre-

pared from all formulations ranged within 2.706 — 2.768 mm
and their diameters ranged within 8.117 — 8.135 mm as re-

ported in Table 4. Thickness and diameter were thus found to
be uniform in all formulations.

Hardness. Formulated tablets were evaluated for crush-
ing strength which was observed to be within the range of
4.951 to 6.010 kg/cm?. From the values given in Table 4, it is
evident that hardness of tablets increased directly with in-
crease in polymer concentration in the formulation. Hardness
of the tablets was therefore satisfactory signifying good me-
chanical strength and ability to endure any stressful circum-
stances that arise while handling.

Friability. The total weight loss of the tablets post rota-
tion in the friabilator for 100 revolutions was in the range of

TABLE 3. Tapped Density, Bulk Density, Angle of Repose, Hausner’s Ratio and Carr’s Index (%) of Formulations F1 — F8 (Mean * SD,

n=3)
Formulation code  Tapped density (g/cm®) Bulk density (g/cm®) Angle of repose Hausner’s ratio Carr’s index (%)
F1 0.72 £0.001 0.61 £0.003 25.37°+£0.027 1.16 £ 0.002 13.95 £ 0.267
F2 0.72 £0.001 0.57 £0.001 25.88°+0.031 1.24 £0.005 19.76 £ 0.257
F3 0.41 +£0.008 0.33 £ 0.007 25.81°£0.020 1.23 £0.003 19.30 £ 0.203
F4 0.30£0.003 0.25 £ 0.004 27.81°+£0.517 1.19 £ 0.007 16.67 £0.517
F5 0.54 £0.008 0.48 £0.007 25.73° +£0.042 1.12 £0.001 11.22 £0.070
F6 0.54 £0.001 0.48 £ 0.004 27.11° £ 0.065 1.12 £ 0.009 11.27 £0.748
F7 0.38 £0.003 0.35+£0.001 26.56° £ 0.050 1.08 £ 0.006 8.12+£0.578
F8 0.37 £0.003 0.34 £0.003 26.58° +0.023 1.08 £ 0.002 7.66 £0.230
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Fig. 4. DSC thermograms of (A) LCDP and (B — F) physical mixtures of (B) LCDP with sodium alginate, (C) LCDP with HPMC K4M, (D)
LCDP with carbopol 974P, (E) LCDP with chitosan and (F) LCDP with carbopol 974P and chitosan.

0.004 — 0.638% (Table 4). The results obtained indicate that
all the tablet formulations show friability less than 1%, thus

ensuring good mechanical resistance.

Drug content uniformity. LCDP tablets must contain
not less than 95% and not more than 105% of the stated
amount of LCDP. The drug content in formulations F1 — F§
was found to be within the range of 97.012 — 103.94% as re-
ported in Table 4. All formulations fall within the acceptable
limit and therefore exhibit uniformity in drug content.

Surface pH. After swelling for 2 h, the tablets were

found to display surface pH values very close to that of stom-
ach pH. The pH of the formulations ranged within

Fig. 5. Formulated gastroretentive mucoadhesive tablets (F1 — F8).

TABLE 4. Parameters of Mucoadhesive Tablets Including Weight Variation, Diameter, Thickness, Hardness, Friability, Drug Content and Sur-

face pH (Mean + SD, n = 3)

Formulation Weight variation Diameter Thickness Hardness Friability Drug Content Surface
Code (mg) (mm) (mm) (kg/cm?) (%) (%) pH
F1 151.13 £0.490 8.13+£0.017 2.70 £ 0.051 5.11 £0.005 0.63 £ 0.04 97.01 £ 0.500 1.41 £ 0.005
F2 150.08 £ 0.113 8.12+0.01 2.76 £0.01 5.66 £ 0.005 0.33 £0.022 97.47£0.758 1.49 £ 0.005
F3 149.98 £ 0.156 8.12+£0.016 2.76 £0.007 5.35+0.012 0.23 £0.046 99.77 £1.329 1.24 £ 0.005
F4 150.16 £ 0.324 8.13+0.01 2.76 £ 0.009 5.77+0.032 0.03 £0.003 103.94 £ 0.571 1.34 £0.005
F5 150.76 £ 0.471 8.11 £0.01 2.73 £ 0.230 4.95+0.031 0.007 £ 0.003 100.43 +1.983 1.52+0.001
F6 150.29 £ 0.332 8.13+0.014 2.75+0.017 5.21 £ 0.005 0.004 £ 0.003 101.64 £1.143 1.53 £ 0.001
F7 150.10 £ 0.365 8.13+0.016 2.75+0.013 6.01 £0.012 0.206 £ 0.004 102.31 £0.571 1.44 £ 0.005
F8 150.02 £0.202 8.12+0.013 2.74+£0.017 5.98 £ 0.023 0.108 £ 0.004 101.19 £3.643 1.39 £ 0.005
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Fig. 6. Swelling index of formulations F1 — F8.
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Fig. 7. SEM images of formulation F4 at 500x magnification: (A) surface of dry intact mucoadhesive tablet and (B) surface of mucoadhesive

tablet after swelling for 8 h.

1.246 — 1.536 as displayed in Table 4. Hence, it is clear that
the tablet formulations will not bring about any irritation at

TABLE 5. Values of Kinetic Constant (k), Diffusion Coefficient
(n), Regression Coefficient (R™) and Release Mechanism for Disso-
lution of Mucoadhesive Tablets of LCDP in Terms of the
Korsmeyer — Peppas Model

S T S
F1 1.057 1.020 0.997 Super case-II
F2 1.071 0.982 0.995 Super case-11
F3 0.675 1.378 0.998 Non-Fickian
F4 0.689 1.343 0.994 Non-Fickian
F5 0.976 1.112 0.992 Super case-I1
Fo6 1.047 1.037 0.983 Super case-II
F7 0.557 1.423 0.977 Non-Fickian
F8 0.584 1.381 0.983 Non-Fickian

the surface of the gastric mucosa when present in stomach
after administration.

Swelling index. A direct relationship was found to exist
between the concentration of polymer and swelling index.
Formulations F7 and F8 showed swelling index of 4.128 and
4.35, respectively, at the end of 6 h exposure. This high de-
gree of swelling could be attributed to the high amount of
polymer present in these formulations along with absence of
diluents. Formulation F4 containing chitosan and carbopol
974P showed a swelling index of 4.075 confirming the good
swelling properties of these polymers. The swelling index var-
ied in the order of F7>F8 >F4>F3 >F6>F2>F5>Fl as
seen in Fig. 6.

Scanning electron microscopy. Surface of dry intact F4
tablet was found to be fairly smooth without presence of any
pores. The SEM image of the tablet after swelling for 8 h
shows presence of pores (Fig. 7). This is likely to occur due
to diffusion and erosion mechanism of LCDP release from
the formulation.

In vitro dissolution studies. At the end of 8 h exposure,
tablets of formulations F1 — F8 displayed percentage cumu-
lative drug release within the range of 84.072 — 98.276%.
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Fig. 8. Release profiles of LCDP from formulations F1 — F8.

The ratio of polymer concentrations used in all formulations
successfully controlled release of drug up to 8 h. From the
results, it was found that formulations F3 and F4 containing
polymers carbopol 974P and chitosan show maximum drug
release of 98.276 and 95.510%, respectively. An electrostatic
interaction is likely to exist between the two polymers as a
result of their opposite charges. Thus, a strong attraction is
present between components of these formulations. This fur-
ther enhances the swelling characteristics and helps in main-
taining the integrity of tablet. A decrease in in-vitro release
of LCDP was also evident with increase in polymer concen-
tration. This may be the result of an increase in diffusional
path length which needs to be travelled by drug molecules.
On subjecting drug release data to Korsmeyer- Peppas
model, good linearity was seen in R* values (Fig. 8). By us-
ing Korsmeyer- Peppas equation, diffusion exponent n val-
ues of all formulations were determined (» =0.557 — 1.071)
as presented in Table 5. Formulations F1, F2, F5 and F6 dis-
play n values characteristic of super case-II transport mode.
Whereas n values of formulations F3, F4, F7 and F8 suggest
anomalous kinetics (non-Fickian diffusion) as the mecha-
nism of LCDP release. Thus the drug release from formula-
tions can be explained by more than one mechanism —i.e.,
diffusion and erosion. Super case-II transport indicates that
the drug release occurs by swelling, relaxation, and erosion
of mucoadhesive polymer with zero-order release kinetics.
Non-Fickian or anomalous transport is known to be a con-
junction of both diffusion and erosion based controlled re-

TABLE 6. Stability Testing Profile of Optimized Formulation F4

10

lease of drug. Kinetic constant k values must increase with
increase in solubility of the matrix, which is manifested in k&
values of Peppa’s plot listed in Table 5.

Short-term stability study. On testing the stability of
optimum formulation F4, results of which are displayed in
Table. 6, it was found that no major change in drug content
and in vitro drug release took place upon storage for
3 months. Thus, the formulation can be considered to possess
good storage stability.

4. CONCLUSION

The proposed gastroretentive mucoadhesive drug deliv-
ery system has the ability to ensure sustained delivery of
LCDP for a prolonged interval of time. The dose of LCDP
selected for the formulation was 2 mg. FTIR spectra and
DSC thermograms of drug and polymer mixtures revealed
that there was no incompatibility between drug and excipi-
ents. The precompressed powder blends exhibited good flow
properties. Gastroretentive mucoadhesive tablets were for-
mulated using the polymers sodium alginate, HPMC K4M,
carbopol 974P and chitosan in various combinations and
concentrations by direct compression method. The drug re-
lease data revealed that the type and concentration of poly-
mer directly influenced tablet physico-chemical properties
and release of LCDP. Formulation F4 containing polymers
chitosan and carbopol 974P was found to be the optimum
formulation showing good physico-chemical and swelling

Initial

Accelerated aging conditions 40 + 2°C/75 + 5 %RH

Parameters
0 day 30 days 60 days 90 days
% Drug content 99.433 98.933 99.066
% CDR at the end of 8h 95.877 96.137 95.105
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properties and providing optimum release of LCDP for a pe-
riod of 8 h. On fitting the drug release data of formulation F4
to Korsmeyer model, the mechanism of drug release was es-
tablished to be non-Fickian diffusion. Controlled release of
the drug occurred via both diffusion and erosion mecha-
nisms. Thus, we conclude that the proposed gastroretentive
mucoadhesive formulation of LCDP can be successfully uti-
lized in the treatment of gastroparesis.
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