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ABSTRACT

The purpose of this study is to prepare a bilayer gastro retentive tablet of Trifluoperazine hydrochloride using direct
compression technology and optimize the type and concentration of polymer to give maximum retentive effect with
good drug release profile. Trifluoperazine hydrochloride having biological half life (7-8 hr) was selected model drug as
it is neuroleptic, antiemetic agent used to treat schizophrenia, anxiety disorder & other psychoses having first pass
metabolism, low oral bioavailability, maximum absorption in the upper part of GIT hence it is suitable for gastro
retentive system. In this study, a bilayer tablet was prepared which contains an immediate release portion and a
floating layer.Immediate release of drug controlled by superdisintegrant sodium starch glycolate. starch
microcrystalline cellulose were used as diluents. For Sustain Release Layer various hydrophilic & hydrophobic
polymers such as HPMC K100M, CP934 &EUDRAGIT RS100 were used. Sodium bicarbonate, and citric acid as gas
generating agent, DCP as additive combine with the polymer to form the floating layer .The optimum concentration
of sodium bicarbonate was found to be 14% for floating buoyancy. The bilayer tablets were characterized by lag time,
floating time, weight variation, drug content and dissolution profile. It is concluded on the basis of buoyancy and in-
vitro release kinetics that optimized formulation FL-7 containing diluents to total polymer ratio 1:3 &HPMC K100M to
CP 934ratio 3:0.5 gave the best in-vitro release of 97.33% in 12 hrs was carried out in 1.2 pH.

QEYWORDS: Trifluoperazine hydrochloride, bilayer floating drug delivery system, sustained release, CP934

&EUDRAGIT RS100

INTRODUCTION

Development of oral controlled release systems
has been a challenge to formulation scientists
because of the difficulty in localizing the system in
target areas of the gastrointestinal tract. In recent
years, per oral dosage forms for gastric retention
have attracted more and more attention for their
theoretical advantage in gaining control over the
time and the site of drug release. This would be
particularly valuable for drugs that exhibit an
absorption window in the upper part of the small
intestine. Gastric retention has received significant
interest in the past few decades as most of the
conventional oral delivery systems have shown
some limitations related to fast gastric emptying
time. A gastro retentive dosage form (GRDF) can
overcome this problem and is particularly useful
for drugs that are primarily absorbed in the
duodenum and upper jejunum segments. Food
effects and the complex motility of the stomach

play a major role in gastric retention behaviour.
Several approaches of non-effervescent and
effervescent formulation technologies have been
used and patented in order to increase gastric
residence time of the GRDF.*

The aimed delivered system provides the
prolonged release of a single dose, thereby
minimizing the frequent administration and hence
total dose required to elicit pharmacological
activity, thereby reducing the side effects.
Particularly bilayer tablets are commonly used to
avoid chemical incompatibilities of formulation
components by physical separation, and release
profiles may be modified by combining layers with
different release patterns, or by combining slow
release with immediate release layers.? In present
study bilayer tablets of Trifluoperazine
hydrochloride were prepared. Trifluoperazine
hydrochloride is widely used in the treatment of
psychotic  conditions, acute and chronic
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schizophrenia, manic phase of manic depressive
disorder, anxiety disorder and agitation either
alone or in combination with other antipsychotic
agents. Trifluoperazine hydrochloride has low oral
bioavailability due to considerable first-pass
metabolism therefore, to maintain the systemic
drug concentration consistently above its target
therapeutic concentration, thus necessitating
frequent administration of large doses to maintain
therapeutic drug level. The side effects of
Trifluoperazine hydrochloride are dose dependent
and a reduction of the total administered dose
reduces the severity of the toxicity, thus the
frequent dosing of large doses due to low oral
bioavailability = makes  the  Trifluoperazine
hydrochloride, a good candidate for
gastroretentive drug delivery system.?

This may be in terms of a reduction in the number
of doses to be taken to achieve the desired
therapeutic effect, therefore reducing overall
medication cost, or the subsequent improvement
in compliance. Several approaches are currently
used to prolong gastric retention time. These
include floating drug delivery systems, also known
as hydrodynamically balanced systems, swelling
and expanding systems, polymeric bioadhesive
systems, modified-shape systems, high-density
systems, and other delayed gastric emptying
devices. #*°
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MATERIALS AND METHODS :

Trifluoperazine hydrochloride Haffkin  Ajanta
Private Limited, Jalgaon. HPMC K100M Ethypharm
LL Private Limited, Mumbai. Carbopol 934P Vishal
Chem, Mumbai, Eudragit RS100 Evonik Industries,
Germany Microcrystalline cellulose Loba chemical,
Mumbai Maize Starch Loba chemical, Mumbai.
Preparation of bilayer tablet :

All ingredients of each layer were weighed
properly and passed through sieve No. 60. The
ingredients of immediate layer and sustain layer
were mixed separately in mortar and the
ingredients of immediate layer lubricated with
magnesium stearate (1 % w/w) and aerosil (1 %
w/w). The composition of immediate release layer
is kept constant for all formulations. Powder
mixture of sustain layer was transferred manually
into the die cavity, Slightly compressed sustain
release powder and then powder mixture of
immediate layer was transferred over the sustain
layer, finally after addition of the immediate layer
into the die cavity, the total die cavity content was
compressed with 9 mm diameter concave punch
tooling. Each bilayer tablet contained 6 mg (2 mg
as immediate release dose and 4 mg as sustained
dose) of Trifluoperazine hydrochloride.
Compression was  controlled to produce a 5
kg/cm? tablet crushing strength.’

Table No.1:- Composition of immediate release layer (IRL) of bilayer floating tablet.

Composition _ Quantity (mg)

Trifluoperazine hydrochloride 2
Maize starch 4.5
Sodium starch glycolate 7.5
Magnesium stearate 0.75
Aerosil 0.75
Microcrystalline cellulose 59.5
Ferric oxide yellow g.s.

Table No.2:- Floating layer (FL) design.

3:1
25:15
2:2
15:25
1:3
0.5:35
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3:05
25:1
2:15
1.5:2
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Table No.3:- Composition of floating layer (in mg) for formulation FL-1 TO FL-14

1JPBS [Volume 2| Issue 1 [JAN-MARCH [2012[166-172

Ingredients FL1 | FL2 | FL3 | FL4 FL5 | FL6 FL7 FL8 FL9 FL10 FL11 FL12 FL13 FL14
Trifluoperazine 4 4 4 4 4 4 4 4 4 4 4 4 4 4
hydrochloride

"HPMC K100M 30 | 45 60 | 75 90 105 | 77.13 64.27 51.42 38.56 77.13 64.27 | 51.42 | 38.56
Carbopol 934P - - - - - - 12.85 25.71 38.56 51.42 - - - -
Eudragit RS100 - - - - - - - - - - 12.85 25.71 | 38.56 | 51.42
*pcp 90 |75 |60 | 45 30 15 30 30 30 30 30 30 30 30

EVALUATION PARAMETERS FOR PREPARED
FORMULATIONS:

Evaluation of Powder Mixture:-

The flow properties of granules were evaluated in
terms of angle of repose, Carr index and Hausner’s
ratio. The angle of repose of immediate release
and sustain release layer was determined by fixed
funnel method. For determination of angle of
repose (8) the granules were poured through the
walls of a funnel, which was set at a place such
that its lower tip was at a height of closely 2.0 cm
above from ground surface. The granules were
poured up to the time when upper tip of the pile
surface touched the lower tip of the funnel. The
tan™1 of (height of the pile / radius of its base) give
the angle of repose. Granules were poured gently
through a glass funnel into a graduated cylinder
cut exactly to 10 ml mark. Excess granules were
removed using a spatula and the weight of the
cylinder with pellets required for filling the
cylinder volume was calculated. The cylinder was
then tapped from a height of 2.0cm until the time
when there was no more decrease in the volume.
Bulk density (pb) and tapped density (pt) were
calculated. Carr index (IC) were calculated
according to the two equations which are follows:-
8,9

IC = pt- pb/ pt

Evaluation of bilayer floating tablets:-

1. Thickness:-

The thickness of the tablets was determined using
a micrometer screw gauge. Three tablets from

each type of formulation were used and average
values were calculated. *°

2. Hardness:-

Tablet hardness has been defined as the force
required breaking a tablet in a diametric
compression test. A tablet was placed between
two anvils of hardness tester, force was applied to
the anvils, and the crushing strength that causes
the tablet to break was recorded in kg/cmz.10

3. Weight variation:-

The weight variation test is done by taking 20
tablets randomly and they were 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 5 %. And none should
deviate by more than twice that percentage. The
average weight and standard deviation of the
tablets were calculated.*

4. Friability:-

Tablets require certain amount of strength or
hardness and resistance to  withstand mechanical
shock of handling in manufacturing, packaging,
and shipping. A pre-weighed sample (10 tablets)
were placed in the friabilator, and operated for
100 revolutions, then again weighed the tablets.
Percentage loss should not more than 0.5 to 1.0 %
and the % friability was calculated using the
formula.***

Where, W, - W
% Friability = ---------- x 100
Wo

W, -Weight of tablet before test,
W - Weight of tablet after test.
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5. Uniformity of content:- One tablet was
transferred to a 100 ml volumetric flask; to it 50 ml
of 0.1 N HCl was added and heated on steam bath
for 50 minutes. The heated solution was
sonicated for about 10 min. The solution was
allowed to cool, diluted with 0.1 N HCI to volume,
mixed and finally filtered. The accurately
measured amount (1 ml) of the filtrate was diluted
up to 10 ml with 0.1 N HCl to obtain a test
preparation containing about 6 pg/ml of
Trifluoperazine hydrochloride. Concomitantly the
absorbance of test and standard preparation was
determined at 255 nm. The same procedure was
repeated for nine tablets. **

6. Floating behavior:-

Floating behavior studies were performed on the
floating tablet. The study was carried out in a USP
Dissolution Test Apparatus (Type Il) at paddle
speed 75 rpm in 900 ml of 0.1 N HCl at 37 £ 0.5° C
to mimic in-vivo conditions. The time interval
between the introduction of the tablet into the
dissolution medium and its buoyancy to the top of
dissolution medium was taken as floating lag time.
Also the duration of system floatation and the
relative matrix integrity was observed visually. *?

7. In-vitro dissolution study:-

1JPBS [Volume 2| Issue 1 [JAN-MARCH [2012[166-172

The release rate of Trifluoperazine hydrochloride
from bilayer floating tablets was determined using
USP Dissolution Test Apparatus (Type Il). The
dissolution test was performed using 900 ml of 0.1
N HCl, at 37 £ 0.5°C with the paddle speed of 75
rom. (Rao MRP, et al. 2009). Aliquot (10 ml) of the
solution was collected from the dissolution
apparatus at interval of 30 min and then hourly
upto 12 hrs and were replaced with fresh
dissolution medium. Absorbances of these
solutions were measured at 255 nm. Aliquots were
withdrawn from a zone midway between the
surface of dissolution medium and the top of
rotating paddle not less than 1 cm apart from the
vessel wall. Cumulative percentage drug release
was calculated by using an equation obtained from
a standard curve. 3

8. Swelling characteristics:-

To evaluate the water penetration characteristics,
the pre-weighted tablets were immersed in 500 ml
beaker containing simulated gastric fluid (SGF) and
maintained for 12 hrs at 37 + 0.5°C. Swollen
tablets were removed from the solution,
immediately wiped with a paper towel to remove
surface droplets, and weighed. The % swelling
index (Sw) was calculated according the following
equation;

% Swelling index (Sw) =

W, - W

Wo

x 100

Where,
W, - Initial weight of tablet,
W, - Weight of the swollen tablet at time t. 1

RESULT AND DISCUSSION

Floating lag time , Floating time :
Table No.4:- Floating ability of various bilayer tablet formulations.

Formulation code Floating lag time (Sec) Floating time (Hrs.) + SD
FL-1 not float not float
FL-2 not float not float
FL-3 not float not float
FL-4 79.6 +1.52 9.16 + 0.06
FL-5 102.0 £ 1.00 10.31+0.14
FL-6 157.6 +2.51 18.23 +0.23
FL-7 101.3 +3.51 15.33+0.14
FL-8 144.0 £ 3.00 18.29+0.26
FL-9 175.6 +2.51 21.37 £0.07
FL-10 278.6 £ 3.05 4.40 £0.72
FL-11 108.0 + 3.60 16.28 + 0.10
FL-12 162.3 +4.04 19.37+£0.10
FL-13 203.0 £ 4.00 22.14 £ 0.07
FL-14 457.6 £3.51 8.22 +0.15
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Formula Angle of

tions Repose (0)

IL 30.29+0.95

FL-4 29.22+0.46

FL-5 27.84
+0.92

FL-6 32.44
10.46

FL-7 30.44
+0.95

FL-8 31.98
+0.92

FL-9 32.44
+0.84

FL-11 30.14
10.46

FL-12 31.21
+0.85

FL-13 33.36
+0.92

1JPBS [Volume 2| Issue 1 [JAN-MARCH [2012[166-172

Table No.5:- Evaluation parameters of all formulations.

Bulk
Density
(gm/ml)

0.65
+0.75

0.95
+0.58
0.74
+0.81

0.67
+0.49
0.68
+0.62
0.74
+0.47

0.62
+0.39

0.64
+0.45
0.53
+0.61
0.47
+0.72

Tapped
Density
(gm/ml)

0.73
+0.59

1.05
+0.42
0.78
+0.61

0.84
+0.51
0.76
+0.69
0.88
+0.71

0.77
+0.63

0.72
+0.49
0.62
+0.47
0.61
+0.54

Carr’s
Index (%)

10.72
+0.78

9.29
+0.47
5.56
+0.75

20.39
+0.76
10.91
+0.63
16.15
+0.57

18.91
+0.56

10.18
+0.87
14.43
+0.81
21.67
+0.74

Thickness
(mm) £SD
(n=3)

3.83
+0.14
3.78
+0.13

3.68
+0.11
3.74
+0.19
3.75
+0.12

3.84
+0.11

3.81
+0.14
3.70
+0.12
3.74
+0.11

Weight
Variation
(mg) £SD
(n=20)

254.8+0.60

254.7+0.53

255.0+0.51

255.0+0.50

254.9+0.63

254.8+0.57

255.1+0.51

254.7+0.70

254.5+0.77

Hardness
(kg/cm?)£SD
(n=3)

4.4+0.47

4.8+0.50
4.6+0.65
4.5+0.72
4.9+0.61
4.4+0.46
5.0+0.55
4.6+0.45

4.5+0.29

Friability| Uniformity

(%)xsD
(n=3)

0.71
+0.09
0.52
+0.12

0.56
+0.20
0.65
+0.08
0.64
+0.09

0.57
+0.31

0.71
+0.18
0.55
+0.07
0.57
+0.24

of
Content(%)
+SD (n=10)

98.39
+0.73
98.65
+0.75

98.96
+0.99
99.15
+0.49
98.96
+0.68

99.57
+0.30

98.49
+0.60
98.18
+0.79
98.79
+0.82

The formulation batch containing HPMC K100M and Eudragit RS100 showed higher swelling index than the
formulation containing HPMC K100M, HPMCK100M and Carbopol 934P, while formulation containing HPMC K100M
showed lower swelling index. The % swelling index of all formulation is shown in fig.. From the results obtained, it was
observed that the increased concentration of Carbopol 934P and HPMC K100M in the formulations increases the

swelling indices.

Figure No.1: % swelling index of formulations
from FL-4 to FL-9 and FL-11 to FL-13.

Figure 2:- In-vitro release profile of formulations

from FL-4 to FL-6
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The formulation FL-4, FL-5, FL-6 prepared with different diluent to total

polymer ratio by taking HPMC K100M as

single polymer showed tablet floating time in the range of 9, 10 to 18 hrs respectively, the percent drug release was
observed between 99.29 %, 95.61 % and 86.29 % respectively.
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Figure No.3:- In-vitro release profile of formulations

from FL-7 to FL-9
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Figure No.4:- In-vitro release profile of
formulations FL-11 to FL-13
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The formulations FL-7, FL-8, FL-9 prepared with HPMC K100M and Carbopol 934P float for more than 12 hrs and

percent drug release was observed
showed higher drug release than other formulations.

between to 97.33 %, 93.49 % and 89.73 % respectively. The formulation FL-7

The formulations FL11, FL12, FL13 prepared with HPMC K100M and Eudragit RS100 float for more than 12 hrs and
percent drug release was observed between 97.33 %, 93.49 % and 89.73 % respectively at the end of 12 hrs.

CONCLUSION

Initially for biphasic release of drug, immediate
release layer of bilayer tablet containing
Trifluoperazine hydrochloride was prepared by
using superdisintegrant i.e., sodium starch
glycolate, starch and microcrystalline cellulose as a
diluents. Sustaine release layer was prepared by
using various hydrophilic and hydrophobic
polymers such as HPMC K100M, CP 934 and
Eudragit RS100.Bilayer tablets when comes in
contact with gastric fluid quickly releases the
immediate release layer and start onset of action,
subsequently floating sustained release layer
floats over gastric fluid and release the drug in
sustained manner. It was concluded on the basis
of buoyancy and in-vitro release kinetics that
optimized formulation FL-7 containing diluents to
total polymer ratio 1:3 and HPMC K100M to CP
934 ratio 3:0.5 gave the best in-vitro release of
97.33% in 12 hrs was carried out in 1.2 pH
(simulated gastric fluid), bilayer floating tablet
showed sustained release of the drug in acidic
condition (pH 1.2) and the drug release was found
to be approximately linear. Approximately 40 % of
the drug was released initially in first hour. The

Harshal P. Gahiwade *et al

optimized dosage form can control the release,
avoid dose dumping and extend the duration of
action of a drug with prolong floating time.

ACKNOWLEDGMENTS

The authors thank to Haffkin Ajanta Private
Limited, Jalgaon, India for a gift sample of
Trifluoperazine, Ethypharm LL Private Limited,
Mumbai, for gift sample of Polymers, and also
thanks for Loba chemical, Mumbai and Vishal
Chem, Mumbai for provide other chemical as gift
samples.

REFERENCES

1. N. Ozdemir, S. Ordu, and Y. Ozkan, Drug Dev.Ind.
Pharm.,26(8), 857(2001).

2. Arora S, Ali J, Ahuja A, Khar RK, Baboota S. Floating drug
delivery system: A review. AAPS Pharm Sci Tech
2005;6(3):E372-90.

3. Kumar R, Philip A. Gastroretentive Dosage forms for
prolonging gastric residence time. Int J Pharm Med
2007;21(2):157-71

4. Singh B, Kim K. Floating drug delivery systems: an
approach to oral controlled drug delivery via gastric
retention. J Control Release. 2000;63:235-259.

International Journal of Pharmacy and Biological Sciences (eISSN: 2230-7605)

Int ) Pharm Bio Sci

www.ijpbs.com



\0\)‘

[
nter, ot
/ %,

Page1 7 2

m
8o pharmacy 5,

70,
%
%,

N
O
e

Available Online through
www.ijpbs.com

5. Chawla G, Bansal A. A means to address regional
variability in intestinal drug absorption. Pharm Tech.
2003;27:50-68

6. .Jain SK, Jain NK, Agarwal GP. Gastroretentive floating
drug delivery: An overview. J Cont Rel 2005;5:5.

7. Rudnic ED, Schwartz J B. Oral Solid Dosage Form. In,
Beringer P, Gennaro AR. Remington (ed). The science and
practice of pharmacy, 21* edition. Lippincott ~ Williams
and Wilkins 2006;1:901.

8. Wells J. Pharmaceutical preformulation. In, Aulton ME
(ed). Pharmaceutics: The Science of Dosage Form Design,
2" edition. London, Churchill Livingstone 2002; A 114,B
124-27, C136-37, D:134, E 133-34.

9. Staniforth J. Powder flow. In Aulton ME (ed).
Pharmaceutics: The science of dosage form design, 2"
edition. London, Churchill Livingstone 2002;197-10.

10. Banker GS, Anderson NR. Tablets. In, Lachman L,
Lieberman HA, Kanig JL (ed). The theory and practice of
industrial pharmacy, 3 edition. Bombay, Varghese
publishing house 2003;293-01.

(2

\ Of Pharmacy Aney

1/PBS [Volume 2| Issue 1 [JAN-MARCH [2012166-172

11. Indian Pharmacopoeia. Govt. of India. Ministry of Health
and Family Welfare. Ghaziabad, The Indian
Pharmacopoeial commission 2007;3:A 1829, 1:B 182, 1:C
183, 2:D 663.

12. Rahman Z, Ali M, Khar RK. Design and evaluation of
bilayer floating tablets of captopril. Acta Pharm
2006;56:49-57.

13. United States Pharmacopoeia 27 NF 22. The official
compendia of standard. Asian edition. Rockville, United
states pharmacopoeia convention Inc. 2004;3319.

14. Ray NC, Hsiu OH, Chiao YY, Ming TS. Development of
swelling/ floating gastroretentive drug delivery system
based on a combination of hydroxyethyl cellulose and
sodium carboxymethyl cellulose for losartan and its
clinical relevance in healthy volunteers with CYP2C9
polymorphism. Eur J of Pharm Sci 2010;39:82-89.

15. http://www.emea.eu.int/pdfs/human/ich/273699en.pdf

16. http://picsdigger.com/domain/m111m.com/

17. www.pharmgkb.org/views/index.jsp?objld=PA451771

18. www.mims.com/Page.aspx?menuid=mng&name-=trifluo
perazine

*Corresponding Author:

Harshal Prakash Gahiwade,

TVES’s H.L.M.C. College of Pharmacy,
Faizpur Dist. Jalgaon (Maharashtra)

Mob. 9405311354,
Fax : 02585-245574

Email: harshpharma88@gmail.Com ,
bharattekade@yahoo.co.in

Harshal P. Gahiwade *et al

International Journal of Pharmacy and Biological Sciences (eISSN: 2230-7605)

Int ) Pharm Bio Sci

www.ijpbs.com



