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ABSTRACT

The present study was aimed to preparing a floatmg delivery system to design a controlled redeasl dosage
form of Verapamil Hydrochloride to overcome the @gitnof the limited residence time of the contrdlielease dosage form
in the gastrointestinal track and hence to increheeduration of release, The intragastric hydroadyically balanced or
floating system was convenient, Hence hydrophititymer was choosed as the matrix material, whicéllsand float in the
medium. This swelling retardant was used to contiel release of drug. To formulate and preparestihgle layered
intragastric floating delivery system of verapahydrochloride by direct compression method withroygl propyl methyl
cellulose (HPMC k4m and k15m) each alone or in doation with different drug: polymer ratios. Thusetstudy aims to
improve the oral bioavailability of the drug andachieve extended retention in the stomach which mesult in prolonged
absorption. Tablets were evaluated by differenapeaters such as weight uniformity, thickness, hesdriest, friability test,
swelling index,Buoyancy studies and In vitrelease studies. Conclusion of this stwhs the % drug release was found to
be 95.13 %, The Marketed product gave 92.25 % o delease in 8 hours of dissolution study. Thenfdation F1 with
95.13 % of drug release has better control ovelass of drug was compared with marketed product.

Keywords: Verapamil Hydrochloride, Hydroxy Propyl Methyl @dbse K4m and K15m, Direct compression method,
Floating Matrix Tablet, Evaluation and Invitro Stesl.

INTRODUCTION Most of the orally administered dosage forms
Tablets may be defined as solid pharmaceutical have several physiological limitations, such asti@hsit
dosage forms containing drug substances with drowit time, incomplete drug absorption due to incomplete
suitable diluents and prepared either by comprassio release of drug from the devices and too shortieesie
molding methods. They have been in wide spread use time of the dosage forms in the absorption regib®Gb
since the later part of the “18enturyand their popularity tract. To overcome these limitations, many attenmatge
continues. The term compressed tablet was beli¢ved been made by scientists by designing various drug
have been first used by “JOHN WYETH". During the delivery systems. Among these systems, Floatingy dru
same period, molded tablets were introduced tosled as delivery systems (FDDS) is one of the approachestwh
Hypodermic tablets for injections (Donadtlal., 2005). remain buoyant due to their lower density thathe Gl
and intestinal fluids. Both single and multiple tuni
Corresponding Author systems have been developed (Doretldl., 2005 and S.

P. Vyaset al., 2007).
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retardant material and additives. The hydrophiliatnix
requires water to activate the release mechanisth an
several advantages including ease of manufactelegse

of 100% drug in in-vivo and excellent uniformity of
matrix tablets. The hydrophilic matrix tablets are
immersion in water quickly forms a gel layer arouthd
tablets. Drug release is controlled by gel diffastmrrier.
The matrix building materials with fast polymer hgtion
capability is the best choice to be use in hyddiphi
matrix formulation (Siahét al., 2005).

Verapamil hydrochloride belongs to a class
called calcium channel blockers. These medicatibosk
the movement of calcium into the muscle cells & th
coronary arteries. Calcium triggers contraction of
muscles, blocking entry of calcium relaxes the rate
muscles. This relaxation allows the arteries toobee
larger so that more blood can flow through them.
Verapamil hydrochloride is wuseful in treating and
preventing chest pain (Angina) resulting from spasm
(contraction) of the coronary arteries that redubesflow
of blood to the heart (Goodman and Gilmans, 2010).

MATERIALS AND METHODS
MATERIALS

Verapamil Hydrochloride was obtained as a
gift sample fromAlpex International Pvt Ltd, Kolkata.
Hydroxyl propyl methyl cellulose (K4M and K15M) was
obtained as a gift sample from Loba Chemie Pvt, Ltd
Mumbai. Sodium bi Carbonate, Talc, Microcrystalline
cellulose,Magnesium stearate and Talc was obtaaseal
gift sample from S.D.Fine Chem. Ltd., Mumbai. Other
chemicals and solvents were purchased from analytic
grade.

METHODS
Preparation of Verapamil Hydrochloride Floating
Matrix Tablet:
Direct compression method:

Verapamil Hydrochloride floating matrix tablets
can be prepared by direct compression method nkists
of 3 steps.
* Milling
» Mixing
» Compression

The drug was mixed with the polymers and other
ingredients in weight proportion The powder blesdhen
lubricated with Magnesium stearate (1% w/w) andcTal
(1% wi/w), and this lubricated blend was compresata
tablets using suitable flat-face round tooling osiragle
punch tablet compression machine (Cadmach,
Ahmadabad, India).

FORMULATION
EVALUATION PARAMETERS

1. Bulk density:

Bulk density of a compound varies substantialith
the method of crystallization, milling formtitan.
Bulk density is determined by pouring presievechgtes
into a graduate cylinder via a large funnel ameghsure
the volume and weight. (Values are given in Tabbe )
Bulk density = weight of granules

Bulk volume of granules

2. Tapped density:

Tapped density is determined by migcia
graduated cylinder containing a known mass of demnu
and mechanical tapper apparatus, which is opefateal
fixed number of taps until the powder bed volume ha
reached a minimum volume. Using the weight of the
granules in the cylinder and this minimum volumes t
tapped density may be computed. (Values are giwen i
Table No: 6)
Tapped density = weight of granules
Tapped volumegddnules

3. Angle of Repose:

The manner in which stresses are mnétes
through a bead and the beads response to appiisb st
are reflected in the various angles of friction and
response. The most commonly used of this in anfle o
repose, which may be determined experimentally by
number of methods. The method used to find theeaofyl
repose is to pour the powder a conical on a leflat,
surface and measure the included angle with the
horizontal. (Values are given in Table No: 6)

tare h/r
Where  h= height of the heap, r= Radiuseftieap
2. Carr's Index:

Carr's Index is measured using theiealof bulk
density and tapped density.

(Values are given in Table No: 6). The followinguatjion
is used to find the Carr’s Index,

Cl =(TD-BD) x 100
TD

Where, TD = Tapped density
BD = Bulk density

4. Hausner’s Ratio:
It indicates the flow properties of the powder aatio of
Tapped density to the Bulk density of the powder or
granules. (Values are given in Table No: 6)

Hausner's Ratio = Tapped derBifjk density

5. Hausner's Ratio:
It indicates the flow properties of the powder aatio of
Tapped density to the Bulk density of the powder or
granules. (Values are given in Table No: 6)

Hausner's Ratio = Tapped derBifjk density
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6. Thickness or dimension test:

The thickness of the tablets was measured usingabDig
Vernier Caliper. It is expressed in mm. (Values @iren
in Table No: 7)

7. Hardness test:

Hardness indicates the ability of a tablet to wihs
mechanical shocks while handling. The hardness of
tablets was determined by using Monsanto hardness
tester, it is expressed in kg/gmthree tablets were
randomly picked and hardness of tablets was deteamni
(Values are given in Table No: 7) (Jaineslal., 2006).

Limits: 4 — 10 kg/crh

8. Friability test:

Friability of the tablets was determined by usingcRe
friabilator, it is expressed in %. Ten tablets wimigally
weighed and transferred to friabilator. The friatok is
operated at 25 rpm for 4 min or run upto 100 retiohs,
the tablets were weighed again. The % friabilityaiflets
was calculated. (Values are given in Table No:Patél
DM et al., 2007).

The Friability of tablet should not excedd$

Initial Wt — Final Wt

F = X100

Initial Wt

9. Weight variation test:

Ten tablets were selected randomly from each
batch and weighed individually to cheek for weight
variation. A little variation is allowed by U.S
pharmacopeia. The following % deviation in weight
variation is allowed. (Values are given in Table Mp

10. Drug content:

Weigh and powder 20 tablets, weighed
accurately a quantity of the powder equivalent .tb gm
of verapamil hydrochloride. Shake with 150 ml o1id.
Verapamil Hydrochloride to produce 200ml and filter
Dilute 10ml of the filtrate to 100ml with water and
measure the absorbance of the resulting solutiotheat
maximum at 278nm. Calculate the content of the
Verapamil Hydrochloride taking 118 as the value ofa
(1% 1cm) at the maximum at about278nm. (Values are
given in Table No: 7) (Gambhir M& al., 2007).

11. Invitro buoyancy study:

The in vitro buoyancy is characterized by
floating lag time and total floating time. The teshas
performed using USP 24 type Il paddle apparatusgusi
900 ml of 0.1 N HCI at paddle rotation of 50 rpm at
37+0.5°C. The time required for tablet to rise to surface
of dissolution medium and duration of time the &bl
constantly float on dissolution medium was noted as

floating lag time and total floating time. (Valuase given
in Table No: 8) (Baumgartnerésal., 2000).

12. Swelling index:

*  The swelling behavior of dosage form is
measured by studying its weight gain or water uptak
The dimensional changes could be measured in térm o
increasing tablets diameter or thickness over tiwlater
uptake is measured in terms of % weight gain asrghy
equation. (Values are given in Table No: 9, Fig MN:
(RD kaleet al., 2007).

Sw=

Ws-W, x 100

W
Ws - Weight of swollen matrix system
Wy - Weight of dry matrix system

13. In vitro drug release study:

The In-Vitro drug release was performed using
USP 24 type Il paddle apparatus using 900 ml ofND.1
HCI at paddle rotation of 50 rpm at 37+(’6. The
samples were withdrawn at predetermined time ialsrv
for a period of 12 hours and replaced with the Hres
medium. The samples were filtered through 0.45 mm
membrane filter, suitably diluted and analyzed & Bm
using double beam UV/Vis spectrophotometer (Shimadz
Corporation, UV-1601, and Japan). The content ef th
drug was calculated using equation generated from
standard calibration curve. (Values are given ibl@&o:
10, Fig, No: 2) (SC Basadt al., 2007).

14. Evaluation studies were compared with Marketed
product:

The promising formulation F1 was found by
evaluation studies were compared with Marketed yebd
(Isoptin 120mg SR tablets) the evaluation pararseter
were determined and compared with In-Vitro drugaske
profile. (Values are given in Table No: 11, Fig,:[8)

RESULTS & DISCUSSION
EVALUATION PARAMETERS

The values obtained for angle of repose for all
the formulations are tabulated in table the valwese
found to be in the range from 247 to 27.84.This
indicates good flow property of the powder blendlkB
density and Tapped density values are within tirtdi
indicating that the powder blends have the requiled
property for direct compression. The Compressipilit
index values and Hausner's ratio ranges between t85%
34.2% and 1.12 to 1.2 indicating that the powdent$
have the required flow property for direct compiass

Tablet mean thickness was almost uniform in all
the formulations and was found to be in the ranfe o
0.520mm to 0.522mm. As the proportion of polymers
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increases, the hardness of the tablets was found to

increase in the case of hydroxyl propyl methyl dele.
Methyl cellulose tablets are less harder and tlsicke
tablets. Friability values were found to be lesnti% in

all the cases and considered to be satisfactorgle®sa
passed weight variation test as the % weight variatas
within the pharmacopoeia limits. The weight of tikethe
tablets was found to be uniform with low standard
deviation values. Drug content of all the batchemssw
within the acceptable range which shows proper mgixi
of the drug with the excipients.

To provide good floating behavior in this
stomach, the density of the dosage form shouldebs |
than that of gastric contents (1.004gr/cm3). Ad thatches
showed density less than that of gastric fluid
(1.004gr/cm3).When the tablet contacts the testiuned
the tablet expands (because of swellable polynens)
there was liberation of CQgas (because of effervescent
agents, citric acid and sodium bicarbonate) Thesiten
decreased due to this expansion and upward forGOpf
gas generation. This plays an important role inugng
the floating capability of the dosage form. As the
concentration of the polymer increases, the flgatags
time decreases.

As the polymer proportion is increased, floating
time also increases. Methyl cellulose and the caoatimn
of methyl cellulose and hydroxy propyl methyl cédke

formulations were found to have floating characfersa
longer period.

The extent of swelling was found by measuring
the thickness of the tablet before and after fiwark
immersed the tablet in 1.2pH buffer. Formulation(E3
drug: HPMC K4M) tablets were found to swellen more
and Formulation F1 (1:0.5 drug: HPMC K4M) tablets
were found to be swellen to lesser extent. Thekttgss
of the polymer had major influence on swelling @ss,
matrix integrity as well as floating capability.

In-Vitro Release studies:

The In vitro drug release profile of tablets from
each batch (F1 to F8) was carried with 0.1N HCLihgv
pH 1.2, for 8 hours by using paddle type devicent-the
In-Vitro dissolution data, it was found that theugdr
release from formulation containing HPMC K4M, the
cumulative % of drug release was 95.13 % respdygtive
The formulation containing HPMC K15M, the cumulativ
% of drug release was 89.5 % .While the formulation
containing both the polymers (HPMC K4M & HPMC
K15M) the cumulative % of drug release was 85.6%.

The % drug release was found to be 95.13 % for
formulation F1, The marketed product was found ¢o b
92.25 % of drug release in 8 hours of dissolutirdg.
The formulation F1 with 95.13 % of drug release has
better control over release of drug was comparetth wi
marketed product.

Table No: 1:-Formulation of different batches of Veapamil Hydrochloride Floating Matrix Tablet

S.No Ingredients ( mg) F1 F3 F4 F5 F6 F7 F8
1 Verapamil HCI 120 120 120 120 120 12(Q 120 120
2 HPMC K4M 60 90 120 30 60 30
3 HPMCK15M 60 90 30 30 60
4 MCC 162 132 102 162 132 162 132 147
5 Sodium bicarbonate 22.80 22.80 22.80 22.8( 22.80 2280 22{80 22,80
6 Citric acid (2%) 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
7 Magnesium stearate (1% w/w) 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
8 Talc (1% wiw) 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8
9 Total weight (mg) 380 380 380 380 380 380 38 380

Table No: 2 Angle of Repose I.P limits

S.Nc Angle of Repos Powder flow
1 <25 Excellent
2 25-30 Good
3 30-40 Passable
4 > 40 Very poor
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Table No: 3 Carr’'s Index I.P limits

11

S.No Carr’s Index I.P Limits value

1 Excellent <10

2 Good 11-15
3 Fair 16 - 20
4 Possible 21-25
5 Poor 26 — 31
6 Very poor 32 -37
7 Very very poor >38

Table No: 4 Hausner’s Ratiol.P Limits

S.No Hausner's Ratio I.P Limits value
1 Excellent 1.00-1.11
2 Good 1.1-1.18

3 Fair 1.19-1.25
4 Possible 1.26 -1.34

5 Very poor 1.35-1.45

6 Very very poor >1.60

Table No: 5 Weight variation test I.P Limits

S.No Average weight of tablets % deviation
1 130 or less +10

2 >130- <324mg +75

3 >324 mg +5

Table No: 6 Pre Formulation Studies

Angle of Bulk density Tapped density | Compressibility
S.No | Formulation Repose (gm/cc) (gm/cc) index (%) Hausner's Ratio
1 F1 26°.73 0.536 0.622 32.104 1.15
2 F2 280.48 0.762 0.849 28.281 1.26
3 F3 24055 0.696 0.826 25.003 1.17
4 F4 27°.84 0.652 0.767 27.024 1.18
5 F5 24058 0.571 0.651 29.236 1.13
6 F6 250.26" 0.449 0.536 31.215 1.16
7 F7 26°.84 0.578 0.636 30.768 1.17
8 F8 24° 47 0.631 0.695 34.257 1.15

Table No: 7 Evaluation of Floating Tablet of Verapanil Hcl

S.No | Formulation | Thickness (mm) | Hardness (kg/cR | Friability (%) Weight variation (%) Drug content (%)
1 F1 5.23 6 0.9 1.25+£0.91 99.8
2 F2 5.24 6 0.7 1.35+0.58 99.7
3 F3 5.22 6 0.8 1.42 +0.24 99.7
4 F4 5.21 7 0.8 1.398+0.36 99.4
5 F5 5.22 7 0.9 0.96 £0.56 98.8
6 F6 5.24 8 1.2 0.94+0.88 99.2
7 F7 5.23 8 0.8 1.14 £0.79 98.6
8 F8 5.21 8 0.9 1.19 +0.34 97.6
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Table No: 8 Buoyancy study

12

S.No Formulation Buoyancy log time (minuteg Total floating time (hrs)
1 F1 0.35 >14
2 F2 0.55 >16
3 F3 1.15 >20
4 F4 0.45 >16
5 F5 1.10 >18
6 F6 0.40 >16
7 F7 0.50 >18
8 F8 1.20 >20

Table No: 9 Swelling Index

S.No Formulation Average Initial Thickness (cm) Aveage final Thickness (cm)
1 F1 0.3 0.5
2 F2 0.3 0.7
3 F3 0.3 0.9
4 F4 0.3 0.5
5 F5 0.3 0.7
6 F6 0.3 0.5
7 F7 0.3 0.6
8 F8 0.3 0.7
Table No: 10 Comparative dissolution study of diffeent batches with various ratio’s of polymer
Time | % of drug % of drug % of drug % of drug % of drug % of drug % of drug % of drug
S.No in release release release release release release release release
Hrs F-1 F-2 F-3 F-4 F-5 F-6 F-7 F-8
1 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2 1 9.476 8.151 7.233 6.046 5.743 5.732 5.73% 5.233
3 2 18.752 18.380 17.673 14.584 12.41( 13.520 12.150 10.896
4 3 29.431 27.434 26.505 25.096 23.05% 24.355 22,955 21.124
5 4 42.760 39.450 37.032 34.211 30.833 32.963 29.843 27.834
6 5 58.255 56.434 54.062 49.188 45.50( 47.534 43.540 41.520
7 6 69.752 67.977 65.796 64.292 56.684 58.671 55.668 53.688
8 7 91.485 87.792 83.409 76.684 71.622 73.626 70.622 67.622
9 8 95.130 92.551 90.632 89.069 82.53( 85.643 82.341 79.687

Table No: 11 In-vitro drug release profile of Verammil Hydrochloride from Marketed product (Isoptin SR 120mg

tablets) and Formulation F-1

S.No | Time (in hours) % drug release (Marketed samgl) % drug release (F-1)
1 0 0.000 0.000
2 1 8.251 9.476
3 2 18.280 18.752
4 3 27.334 29.431
5 4 39.340 42.760
6 5 56.630 58.255
7 6 67.374 69.752
8 7 87.692 91.485
9 8 92.251 95.130
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Fig.No. 1 Comparison of swelling index of VerapamiHydrochloride floating tablets for F-1 to F-8 formulations
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Fig. No.2 Comparative dissolution studies of diffeent batches with various ratios of polymer
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Fig. No.3 In-vitro drug release profile of Verapami Hydrochloride from Marketed product (Isoptin SR 120mg
tablets) and Formulation F-1
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The promising formulation F-1 was found by evaluatbn studies were compared with Marketed
product (Isoptin 120mg SR tablets) the evaluation @rameters tested and compared with in vitro drug réease profile.

CONCLUSION also determined. The Angle of Repose of the drugdeo

This research work was done with an &mm
design a sustain release oral dosage form of Verhpa
Hydrochloride which is a single layer intragasftaating
tablet and evaluation of the tablets including itnovdrug
release studies. Floating tablets of Verapamil
Hydrochloride was prepared by direct compression
method. The prepared floating tablets were round in
shape. Microscopic examination of tablets from each
formulation batch showed circular shape with nocksa
Under pre-formulation studies the organoleptic prtips
were compiled with the IP specifications. Physical
properties such as Bulk density, Tapped densitglé\nf
repose, Compressibility index and Hausner’s ratis w
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