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ABSTRACT

The present study is the development of
Hydrodynamically Balanced Systems (HBS) of
Levodropropizine, an antitussive agent, which are
designed to increase the gastric residence time, thus
prolonging the drug release. Levodropropizine HBS
were prepared by using various viscosity grades of
hydroxypropyl methylcellulose (K4sM, K;sM, K;opoM)
by Direct compression technique. The prepared HBS
tablets were evaluated for various physical
characteristics and optimized formulation was
identified. Formulation F3 prepared with HPMC K4M
showed results by releasing 97.14 £ SD of drug in 24
h in a controlled manner with a floating lag time of 4
sec and total floating time of 24 h has been considered
as an optimized formulation. Regression analysis of
drug dissolution profiles on the basis of Higuchi and
Korsmeyer model, indicated that diffusion is the
predominant mechanism controlling the drug release.

Keywords: Levodropropizine, Hydrodynamically
Balanced Systems, Hydroxy Propyl Methyl Cellulose,
In vitro floating

INTRODUCTION:

Oral delivery of drugs is by far the most preferable
route of drug delivery due to the Ease of
administration, patient compliance and flexibility in
formulation etc. Effective oral drug delivery may
depend upon the factors such as gastric emptying
process, gastrointestinal transit time of dosage form,
drug release from the dosage form and site of
absorption of drugs (Sanjay, 2003).

The drug therapeutic indices could be maximized
while indices of adverse reactions or side effects
could be minimized by regulating the drug release in
body in a well-defined controlled manner. This would
eliminate the haphazard and uncontrolled blood
plasma profiles of drugs usually associated with
conventional dosage forms (Aulton, 2002).

Most of the oral dosage forms possess several
physiological  limitations such as  variable
gastrointestinal transit, because of variable gastric
emptying leading to non-uniform absorption profiles,
incomplete drug release and shorter residence time of
the dosage form in the stomach. This leads to
incomplete absorption of drugs having absorption
window especially in the upper part of the small
intestine, as once the drug passes down the absorption
site, the remaining quantity goes unabsorbed (Rouge
et al., 1996).

To overcome this limitation, oral gastro retentive
dosage forms are developed. Gastro retentive dosage
forms (GRDFs), extend significantly the period of
time over which the drug may be released. Thus, they
not only prolong dosing intervals, but also increase
patient compliance beyond the level of existing
controlled release dosage forms. Gastro retentive
systems can remain in the gastric region for several
hours and hence significantly prolong the gastric
residence time of drugs. Prolonged gastric retention
improves bioavailability, reduces drug waste, and
improves solubility for drugs that are less soluble in a
high pH environment.
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The controlled gastric retention of solid dosage forms
may be achieved by the mechanisms of
mucoadhesion, flotation, sedimentation, expansion,
modified shape system or by the simultaneous
administration of pharmacological agent that delay
gastric empty (Shweta et al., 2005).

The identification of new diseases and the resistance
shown towards the existing drugs called for the
introduction of new therapeutic molecules. In
response, a large number of chemical entities have
been introduced, of which some have absorption all
over the gastrointestinal tract, some have absorption
windows, especially the upper part of the small
intestine and some drugs have poor solubility in
intestinal media. The drugs belonging to the second
and third categories, and the drugs which are required
for local action in the stomach, require a specialized
delivery system. All the above requirements can be
met and effective delivery of the drugs to the
absorption window, for local action and for the
treatment of gastric disorders such as gastro-
esophageal reflux, can be achieved by floating drug
delivery systems (Reddy et al., 2002).

The various buoyant compositions include hollow
microspheres, granules, powders, capsules, tablets
(pills), and laminated films. Most of the floating
systems include single unit systems, such as HBS and
floating tablets (Sangekar et al., 1987).

These systems are unreliable and irreproducible in
prolonging residence time in stomach when orally
administered due to their ‘all or nothing’ emptying
process. On the other hand, multiple unit dosage
forms appear to be effective in reducing inter subject
variability and lower the probability of dose dumping.
It has been observed that only hydrophilic polymers
are not sufficient for floating characteristics and better
results are possible with use of some soluble or gas—
evolving excipients (Hiton et al., 1992), the release

rate was directly proportional to viscosity and
concentration of the polymer used (Stockwell, 1986).

MATERIALS AND METHODS:

Materials: Levodropropizine was received as a gift
sample from Euro drugs private limited, Hyderabad.
The polymers HPMCgsM, HPMC K;sM and HPMC
Kj00M were received as a gift samples from Hetero
laboratories, Hyderabad. Lactose monohydrate was
obtained from MSN laboratories, Hyderabad. Sodium
bicarbonate was obtained from Sun pharma
laboratories. Citric acid was obtained from AET
laboratories. polyvinylpyrrolidine k 30 (pvp k 30),
magnesium stearate and talc were obtained from
Hetero laboratories, Hyderabad. All the chemicals and
reagents required for the present experimental work
are of analytical grade.

Formulation of Floating controlled release tablets
of Levodropropizine :

Floating effervescent tablets containing
Levodropropizine was prepared by direct compression
technique using different concentrations of HPMC
K4M, HPMC K15M and HPMC K]()()M with sodium
bicarbonate and citric acid as gas generating agents.

Accurately weighed quantities of polymer and
lactose, PVP k 30 were taken in a mortar and mixed
geometrically. To this required quantity of drug
(180mg) was added and mixed slightly with pestle.
Accurately weighed quantity of sodium bicarbonate
and citric acid was taken separately in a mortar and
powdered with pestle. The powder is passed through
sieve no 40 and mixed with the drug blend, which is
also passed through sieve no 40. The whole mixture
was collected in a plastic bag & mixed for 3 min. To
this magnesium stearate, talc was added and mixed
for 5 min. The mixture equivalent to 380 mg was
compressed into tablets with 10 mm flat round
punches. The compositions of all the formulations are
given in Table 1.
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Table 1: Composition of floating effervescent tablets of levodropropizine

FORMULATIONS (mg)
INGREDIENTS
Levodropropizine 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180
HPMC KsM 50 75 100 _ _ _ _ el - 25
HPMC K;sM _ _ _ 50 | 75 | 100 - - _ 25
HPMC K;poM _ _ _ _ _ _ 50 75 100 | 25
Lactose monohydrate 60 35 10 60 35 10 60 35 10 35
Sodium bicarbonate 50 50 50 50 50 50 50 50 50 50
Citric acid 20 20 20 20 | 20 20 20 20 20 20
PVP k 30 15 15 15 15 15 15 15 15 15 15
Magnesium stearate 3 3 3 3 3 3 3 3 8 3
Talc 2 2 2 2 2 2 ) 2 2 2
Total weight 380 | 380 | 380 | 380 | 380 | 380 | 380 | 380 | 380 | 380

PHYSICOCHEMICAL EVALUATION OF INTRAGASTRIC BUOYANT TABLETS :

PRE - COMPRESSION PARAMETERS'

Angle of Repose: The fixed funnel method was
employed to measure the angle of repose. A funnel
was secured with its tip at a given height ‘4’ above a
graph paper that was placed on a flat horizontal
surface. The blend was carefully pored through the
funnel until the apex of the conical pile just touched
the tip of the funnel. The radius, r of the base of the
conical pile was measured. The angle of repose, a,

was calculated using the following formula (Copper et
al., 1986).

A =tan! h/r

Bulk Density: Required quantity of material was
passed through a sieve no. 25 to break up
agglomerates and introduced into a dry 100 ml
cylinder. Without compacting, the powder was
carefully leveled and the unsettled apparent volume
(Vo) was read. The bulk density was calculated in
grams per ml using the formula (Shah et al., 1997).

Bulk density = (M) / (Vo)

Tapped Density: After carrying out the procedure as
given in the measurement of bulk density the cylinder
containing the sample was tapped using a mechanical
tapped density tester that provides a fixed drop of 14
+ 2 mm at a nominal rate of 300 drops per min. The
cylinder was tapped 500 times initially followed by an
additional tap of 750 times and then tapped volume V¢
was measured to the nearest graduated unit. The
tapped density was calculated in g/ml, using the
formula:

Tapped density = (M) / (Vy)

Carr's index: Carr’s developed an indirect method of
measuring powder flow from bulk densities. The
percentage compressibility of a powder was a direct
measure of the potential powder arch or bridge
strength and stability. Carr's index of each
formulation was calculated to equation given below:

% Compressibility Index= (Vr-Vo) * 100/ Vr
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Hausners ratio: The Hausner ratio is a number that is
correlated to the flowability of a powder or granular
material and measured by the ratio of tapped density
to bulk density.

Hausner Ratio= Vo / V¢
POST - COMPRESSION PARAMETERS:

Tablet density : Tablet density is an important
parameter for floating tablets. The tablet will float
when its density is less than that of 0.1N HCI
(1.004g/cc).

Hardness: This test is used to check the hardness of a
tablet which may undergo chipping or breakage
during storage, transportation and handling. In this
five tablets were selected at random and the hardness
of each tablet was measured with hardness tester.

Friability: Friability is the loss of weight of tablet in
the container/package, due to removal of fine particles
from the surface. In this process quality control test is
performed to ensure the ability of tablets to withstand
the shocks during  processing, ~ handling,
transportation, and shipment. Permitted friability limit
is 1.0 %. Roche friabilator was used to measure the
friability of the tablets. Ten tablets were weighed
collectively and placed in the chamber of the
friabilator. In the friabilator, the tablets were exposed
to rolling, resulting free fall of tablets. It was rotated
at a rate of 25 rpm. After 100 rotations (4 min), the

tablets were taken out from the friabilator and intact
tablets were again weighed collectively. The percent
friability was determined using the following formula

F= (1-W/Wo)x 100

where, W = Initial weight
Wo = Final weight

Uniformity of weight: Randomly selected 20 tablets
were weighed individually and together in a single
pan balance. The average weight was noted and
standard deviation was calculated. The tablet passes
the test if not more than two tablets fall outside the
percentage limit and none of the tablet differs by more
than double percentage limit.

Swelling characteristics (Water uptake study): The
swelling properties of HPMC matrices containing
drug were determined by placing the tablet matrices in
the dissolution test apparatus, in 900 ml of 0.1 N HCl
at 37 £ 0.5°C. The tablets were removed periodically
from dissolution medium. After draining free from
water by blotting paper, these were measured for
weight gain. Swelling characteristics were expressed
in terms of percentage water uptake (WU%) show
relationship between swelling index and time.

Weight of swollen tablet — Initial weight of the tablet

% WU=

x 100

Initial weight of the tablet

In vitro buoyancy studies : The in vitro buoyancy
was determined by floating lag time. The tablets were
placed in an 100 ml beaker containing 0.1N HCL. The
time required for the tablet to rise to the surface and
float was determined as floating lag time (FLT). The
duration of time for which the dosage form constantly
remained on the surface of medium was determined as
the total floating time (TFT).

Uniformity of drug content: Five tablets were
powdered in a glass mortar and 100 mg of powder
was placed in a 100 ml stoppered conical flask. The
drug was extracted with 0.IN HC1 with vigorous
shaking on a mechanical gyratory shaker (100 rpm)
for 5 h and filtered into 50 ml volumetric flask
through cotton wool and filtrate was made up to the

mark by passing more 0.1N HCI through filter, further
appropriate dilution were made and absorbance was
measured at 239nm against blank.

In vitro dissolution studies: In vitro dissolution
studies of HBS of Levodropropizine were carried out
using USP XXIII tablet dissolution test apparatus-II,
employing a paddle stirrer at 50 rpm using 900m1 of
0.IN HCI1 for 24 h at 37 + 0.5°C as dissolution
medium. One tablet was used in each test. At
predetermined time intervals, Sml of the samples were
withdrawn by means of a syringe fitted with a pre
filter. The volume withdrawn at each interval was
replaced with same quantity of fresh dissolution
medium maintained at 37 = 0.5°C. The samples were
analyzed for drug release by measuring the
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absorbance at 239 nm using UV-Visible

spectrophotometer after suitable dilutions.
DRUG RELEASE KINETICS:

To analyze the mechanism of drug release from the
prepared formulations, the data obtained from in vitro
release studies were subjected to Zero order kinetics,
First order kinetics, Higuchi model, Erosion equation,
Korsmeyer-peppas model. (Peppas et al., 1980,
Higuchi et al., 1963, and Bamba et al., 1979).

Zero order release kinetics: It defines a linear
relationship between the fractions of drug release vs
times.

Q=k0t

A plot of fraction of drug release against time will be
linear, if the release obeys Zero Order release kinetics.

First order release kinetics: This type of model to
analyze drug dissolution study was first proposed by
Gibaldi and Feldman and later by Wagner. The
relation expressing this model:

Log Q¢ = Log Qo + Kst/2.303

In this way a graphical relationship between log
percent drug remaining versus time to get the First
order constant from the slope.

Higuchi equation: It defines a linear dependence of
the active fraction released per unit of surface (Q) on
the surface root of time.

Q=K*t%

A plot of the fraction of drug released against root of
time will the linear if the release obeys Higuchi
Equation. This equation describes drug release as a
diffusion process based on the Flick's Law Square
root time dependent.

Erosion Equation: This equation defines the drug
release based on tablet erosion alone.

Q=1-(1-K*¢t)3

Thus, a plot between [1-(1 - Q)1/3] against time will
be linear if the release obeys erosion equation.

Peppas & korsemeyer equation: In order to define a
model, which would represent a better fit for the
formulation dissolution data was further analyzed by
Peppas & Korsemeyer equation.

Mt\M o= K.tn

To characterize the mechanism for both solvent
penetration and drug release ‘n’ can be used as
abstracted. A plot between log of Mt \ Ma against log
of time will be linear if the release obeys Peppas &
Korsmeyer equation and the slope of this plot
represents n value.

Stability Studies:

The promising formulation was tested for a period of
8 weeks at different temperatures of 25°C & 40°C
with 60% RH & 75% RH, for their drug content.

RESULTS AND DISCUSSIONS:

Effect of hydrophilic polymers applied on
formulations was assessed. In the present work ten
formulations were prepared.

EVALUATION OF INTRAGASTRIC BUOYANT
TABLET FORMULATION:

Pre-compression parameters: Results of the pre-
compression parameters performed on the blend for
batch F1 to F10 are tabulated in Table 2.

The bulk density and the tapped density for all the
formulations varied from 0.3082 £+ 0.06 to 0.4416 +
0.06 g/ml and 0.3550 = 0.08 to 0.4927 £+ 0.04 g/ml
respectively. The percentage compressibility of
powder was determined using compressibility index.
Carr's index lies within the range of 10.3 to 13.08 %.
All the formulations show good compressibility.
Angle of repose of all the formulations was found to
be less than 30°, which indicates a good flow property
of the powders. The values were found to be in the
range of 21°36' + 0.15 to 28°06' + 0.18. Hausner ratio
was found to be in the range 1.11 to 1.16.
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Table 2: Evaluation of Pre-compression Parameters

Batch  Angle of repose  Bulk density Tapped density Carr’s Hausner
code (g/ml) (g/ml) Index (%) RELT
F1 24.20+0.12 0.4031+0.05 0.4581+0.03 11.9 1.13
F2 26.17+0.14 0.3908+0.04 0.3858+0.05 11.6. 1.13
F3 28.06+0.18 0.3082+0.06 0.3550+0.08 13.1 1.15
F4 25.05+0.13 0.3825+0.03 0.4366+0.04 12.3 1.14
F5 26.76+0.17 0.4034+0.02 0.4581+0.02 11.9 1.13
F6 21.36+0.15 0.4083+0.01 0.4696+0.04 13.05 1.15
F7 21.96+0.14 0.3932+0.08 0.4562+0.06 13.08 1.16
F8 26.76+0.11 0.4412+0.05 0.4923+0.04 10.3 1.11
F9 24.08+0.15 0.4416+0.06 0.4927+0.04 10.37 1.11
F10 26.76+0.18 0.3996+0.04 0.3562+0.06 12.4 1.14
Post-compression parameters: The formulated %. All the tablets passed weight variation test as the
tablets were subjected for post-compressional % weight variation was within the Pharmacopoeias
evaluation such as thickness, hardness, weight limits of = 7.5 % of the weight. The friability values

variation, friability, drug content, invitro buoyancy
studies, swelling studies, invitro dissolution studies
and stability studies. Tablet thickness (n=3) were
almost uniform in all the formulations and values for
tablets ranged from 3.37 = 0.03 to 3.53 = 0.04 mm.
The hardness of all formulations was in the range of
45 £+ 0.01 to 5.7 £ 0.06 kg/em? indicating
satisfactory mechanical strength. The weight variation
values of tablets ranged from 374 £5 % to 380+ 5

ranged from 0.23 + 0.01 to 0.67 = 0.06. All the values
are below 1 % indicating that the tablets of all
formulations are having good compactness and
showing enough resistance to the mechanical shock
and abrasion. The percent drug content of tablets was
found to be in between 94.23 + 0.03 to 98.46 + 0.03
% of  levodropropizine, which was within the
acceptable limits. The results of physicochemical
characters of levodropropizine tablets were shown in
Table 3.

Table 3: Evaluation Of Post-compression Parameters

Thickness =~ Diameter Weight Hardness Friability Drug Buoyancy Total
variation (kg/cm?) (%) content Lag Time Floating
(mg) (n=20) (n=6) (n=20) (%) (sec) Time (hrs)
) ) (n=3)
F1 3.52+0.02 | 5.35+0.05 380+ 5% 4.5£0.02 | 0.28+0.05 | 97.01+0.02 30 >24
F2 3.53+£0.01 | 5.35+0.02 377+ 5% 5.0+0.04 0.5+0.03 | 97.91+0.04 12 >24
F3 3.45+£0.07 | 5.32+0.04 378 +£5% 5.740.06 | 0.24+0.04 | 98.42+0.05 04 >24
F4 3.40+0.08 | 5.36+0.04 379 £ 5% 4.5+0.01 0.524+0.06 | 98.24+0.09 118 >24
F5 3.41£0.03 | 5.33+0.02 378 £ 5% 5.1£0.04 | 0.23£0.01 | 97.36+0.05 72 >24
F6 3.43+£0.05 | 5.33+0.09 380+ 5% 5.2+0.03 0.6+£0.08 | 98.27+0.06 12 >24
F7 3.37£0.03 | 5.36+0.07 379+ 5% 4.8+0.05 0.5+£0.04 | 98.37+0.04 136 >24
F8 3.40+0.03 | 5.34+0.07 374 £ 5% 4.7£0.06 | 0.67+0.06 | 98.46+0.03 48 >24
F9 3.52+0.02 | 5.35+0.06 379 £ 5% 4.9+0.04 0.5£0.02 | 94.23+0.03 82 >24
F10 3.53+£0.04 | 5.33+0.02 376 £ 5% 5.3+0.08 | 0.64+0.04 | 97.67+0.02 32 >24
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In vitro Buoyancy Study:

On immersion in 0.1N HCI solution pH (1.2) at 37°C,
the tablets floated and remained buoyant. The results
of Buoyancy study was shown in Table 3. From the
results it can be concluded that the Formulations
containing drug and different viscosity grades of
HPMC along with gas generating agent, the floating
lag time was found to be in between 4 sec to 120 sec
and remained under floating conditions for > 24 h.
This showed good Buoyancy lag time (BLT) and
Total floating time (TFT).

Swelling Study:

Swelling study was performed on all the batches from
F1 to F10 for 24 h. From the results it was concluded
that swelling increases as the time passes because the
polymer gradually absorb water due to hydrophilicity
of polymer. The outermost hydrophilic polymer
hydrates and swells and a gel barrier are formed at the
outer surface. As the gelatinous layer progressively
dissolves and/or is dispersed, the hydration swelling
release process is continuous towards new exposed
surfaces, thus maintaining the integrity of the dosage
form. In the present study, the higher swelling index
was found for tablets of batch F3 containing HPMC
KuM.

IN VITRO DISSOLUTION STUDIES:

The in vitro release of all ten batches of floating
tablets showed the release with an initial effect. In the
first hour % drug released were 11.12%, 10.68%,
12.82%, 12.58%, 11.91%, 10.7%, 11.02%, 10.58%,
19.70%, 12.35% for F1, F2, F3, F4, F5, F6, F7, F§,
F9 and F10  formulations respectively. HPMC
polymers yielded a faster initial burst effect due to
hydrophilic nature and fast hydration. Compared to
viscosity of HPMC polymers the K4M is fastly
hydrated and drug release is faster when compared to
K;sM, where as K;sM hydrated more rapidly than
KiooM. So, F3 was found to release in a more
controlled manner and it was selected as optimized
formulation based on drug release (97.14%) and
floating lag time (4 sec). It concludes F3 had better
controlled release than the other formulations.

From the results, it was observed that as the
concentration of the polymers increased, there is a
decrease in the drug release rates. An increase in
polymer concentration causes increase in viscosity of
the gel as well as the gel layer with longer diffusional
path. This could cause a decrease in effective
diffusion coefficient of the drug and a reduction in
drug release rate
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Figure 1: Cumulative percent drug release Vs Time plots (Zero Order)

DRUG RELEASE KINETICS:

The kinetic values obtained for formulation F1 to F10
were shown in Table 4. The values of in vitro
release were attempted to fit into various
mathematical models. Plots of Zero order, First order,
Higuchi matrix, Korsmeyer and Peppas model.

The regression coefficients values for all formulations
of zero order plots shows that except F4, F5 and F9 all
the other formulations are supported by regression
value. The regression coefficient values for all
formulation of first order plots indicate that among all

formulations F5 and F9 are supported by regression
value. The results suggested that formulations F1, F2,
F3, F6, F7, F8 and F10 fits zero order kinetics,
formulation F5 & F9 fits first order kinetics.

To ascertain the drug release mechanism the in vitro
release data were also subjected to Higuchi equation.
The calculated regression coefficient value for all
formulations of Higuchi equation shows that all the
formulations fits and supported by regression value.
The results suggested that the calculated r value for
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Higuchi plot were nearer to one (1) plot was linear
suggesting that the drug released by diffusion
mechanism. The regression coefficients values for all
formulation of Peppas - korsmeyer shows that all the
formulations fits and show linearity and this plot
confirms that drug released by diffusion mechanism.
Peppas - korsmeyer equation was given as,

% R =kt

The slope ‘n’ value for F1 to F10 formulations was
found to be 0.712, 0.751, 0.694, 0.611, 0.672, 0.689,
0.679, 0.765, 0.457 and 0.667 which indicates that
the release were found to be > 0.45 and < 0.89
indicating that the drug release is governed by non-
fickian diffusion mechanism

Table 4: Regression Analysis of formulations (F1 - F10) of Levodropropizine floating tablets :

Zero order First order Higuchi Korsmeyer-Peppas
F1 0.984 0.929 0.986 0.989
F2 0.974 0.930 0.987 0.984
F3 0.964 0.924 0.990 0.987
F4 0.932 0.922 0.995 0.991
F5 0.924 0.989 0.983 0.986
F6 0.981 0.877 0.984 0.995
F7 0.982 0.856 0.970 0.992
F8 0.983 0.909 0.983 0.984
F9 0.879 0.967 0.990 0.984
F10 0.984 0.894 0.975 0.984
Stability Studies:

The formulation F3 was selected for stability studies on the basis of their in vitro drug release, floating time
studies. The stability studies were carried out at 40 £ 2°C/ 75+ 5% RH upto 3 months. At the end of every
month the tablet were retested for physical appearance, percentage drug content, hardness, floating properties
etc., The results obtained for the above are shown in Table 5. The results indicate that there is no change in
the parameters evaluated and the formulation F3 was stable for 3 months.

Table 5: Stability studies of optimized F3 Formulation

Time Hardness Drug Swelling  Floating Lag Total Weight
(months) (kg/cm?) Content(%) Index(%) Time(sec) Floating  variation
Time(h) (mg)
Initial 5.7 98.42 150 04 24 378 + 5%
1 5.5 98.23 148 08 24 376 £ 5%
2 5.4 97.78 147 12 24 376 £ 5%
3 5.4 97.46 145 16 24 374 £ 5%
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CONCLUSION:

A successful attempt was made to formulate and
evaluate controlled release floating tablets of
Levodropropizine  using different  hydrophillic
polymers. The Gastroretentive floating tablet of
Levodropropizine 380 mg was formulated as an
approach to increase gastric residence time and
thereby improve its bioavailability. All the prepared
HBS formulations were evaluated for Hardness,
Friability, Uniformity of weight, Drug content
uniformity, Drug-polymer interaction, in vitro floating
studies, in vitro drug release and Short term stability
studies. The drug - polymer ratio, viscosity grades of
HPMC, diluents and gas generating agents were found
to influence the drug release and floating properties of
the prepared HBS. Increase in polymer viscosity was
found to retard the drug release from the HBS.

The in vitro dissolution profiles of all the HBS
formulations of Levodropropizine were controlled
over a period of 24 h. Release of Levodropropizine
from the formulations was found to follow zero order
kinetics. The drug release data showed a good fit
to Higuchi model indicating that diffusion is the
predominant mechanism  controlling the drug
release. The value of diffusional exponent ‘n’ for the
Korsmeyer equation suggested that the drug release
was by non-fickian diffusion Mechanism. Among the
various HBS formulations studied, formulation F3
prepared at drug polymer ratio of 1 : 2 with HPMC
K4M and lactose, an optimum concentration of gas
generating agents Sodium bicarbonate and citric acid
exhibited good in vitro floating ability and controlled
drug release over a period of 24 h. Hence F3 was
considered as promising formulation. The tablets of
selected formulations were subjected for the stability
study showed insignificant change in appearance,
physical attributes, drug content and in vitro drug
dissolution before and after stability study. It
suggested that the tablets are found to be a stable
throughout the study period. Thus it is concluded that
HPMC K4M, HPMC K;sM and HPMC K ooM can be
successfully used in the formulation of
Levodropropizine controlled release gastro retentive
floating drug delivery system.
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