Int. J. Pharm. Sci. Rev. Res., 41(2), November - December 2016; Article No. 56, Pages: 306-311 ISSN 0976 — 044X

Research Article

Efficacy of Preparation of Time Programmed Double Pulse Press Coated Tablet containing Fixed Dose Combination
of Montelukast Sodium and Levocetrizine dihydrochloride for Treatment of Nocturnal Asthma

Nidhal Khazaal Maraie*, Anmar Abdel Razzaq Albahadily
Pharmaceutical department, college of pharmacy, Al-mustansiriya University, Iraq.
*Corresponding author’s E-mail: pharm.dr.nidhal.khazaal@uomustansiriyah.edu.iq

Accepted on: 10-11-2016; Finalized on: 30-11-2016.

ABSTRACT

Chronotherapy systems (Pulsatile delivery systems) are non-conventional dosage forms designed to release the active ingredient
after a lag time according to circadian rhythm of disease states. Asthma show typical circadian pattern. 80% of nocturnal asthmatic
attacks occur between midnight and 8 a.m., and deaths from asthma are more common during these 9 hours. The aim of the work is
to formulate montelukast sodium and levocetrizine dihydrochloride as chrono therapeutics (double pulse release) tablet to treat
and relieve symptoms of asthma and nocturnal asthmatic attack at early morning. This is achieved through preparation of core
tablet contain montelukast sodium, core tablet containing 10 mg of montelukast sodium was prepared with various types and
concentrations of superdisintegrants. The best core tablet formula (containing 5% of cross carmellose) gave 100 % release of
montelukast sodium within five minutes. Then selection of best coat layer in order to be pressed on the core tablet to get press
coated core tablet was prepared and optimized through using different polymers used to get the best lag time (6hrs) as required .
Two best coating layer were chosen containing combination of HPMC k4m with spray dried lactose and combination of HPMC k4m
and EU L100.Finally the outer layer containing levocetrizine 2HCI (5 mg) with cross carmellose as super disintegrant in different
concentrations for optimization. The best outer layer compressed to enclose the prepared coated tablet and to give 100% release of

levocetrizine dihydrochloride within five minutes.

Keywords: Pulsatile, asthma, montelukast sodium, HPMCk4m, and levocetrizine dihydrochloride.

INTRODUCTION

biological rhythm is mechanism for keeping

normal body organs activity throughout sleep-

wake cycle and it may be short (take seconds) like
heart beat and nervous system impulses, normal (occur
during 24 hrs.) like hormones and enzyme secretions, or
long (take months) like menstrual cycle.lA diurnal rhythm
in the occurrence and severity of asthma symptoms is
almost universal with disturbed sleep due to enhanced
symptoms at night paralleled by a change in lung
function.” The onset of nocturnal asthmatic attacks
occurs between midnight and 8 a.m., and deaths from
asthma are more common during these 9 hours.

Pulsatile dosage form one of application of modified
release dosage forms in which the drugs release at
predetermined time, i.e. pulsatile drug release is such a
system where drug released suddenly after well-defined
lag time or time gap according to circadian rhythm of
disease states. No drug released from the device within
this lag time.’This dosage form can provide one or more
rapid release pulses at programmed lag times which
results in better absorption of the active substance, thus
provide an effective plasma peak.4

Montelukast sodium is a selective leukotriene receptor
antagonist used for the maintenance treatment of
asthma, chronic asthma attacks and to relive symptoms
of seasonal allergies. Levocetrizine dihydrochloride is an
orally active R-enantiomer of cetirizine and is a third
generation,non-sedating selective peripheral H1-receptor
antagonist displacing histamine induced

bronchoconstriction.” Due to incompatibility between
montelukast sodium and levocetrizine dihydrochloride
when combined together in a single unit tablet.®
Therefore, bilayer tablets were reported to prepare each
layer containing one of these drugs.

The aim of present work is to develop and evaluate
double pulse time programed press coated tablet
containing fixed dose combination of montelukast (10
mg) and levocetrizine (5 mg) intended for chronotherapy
of asthma disease, where the first pulse involve rapid
release of levocetrizine followed by 2" pulse after 6 hrs
lag time involving rapid release of montelukast. This may
provide maximum plasma concentration of both drugs at
time of its maximum need, in addition to providing
stability for both drugs in the same tablet.

MATERIALS AND METHODS
Preparation of Inner Layer (Core Tablet)

Different powder blends of core layer which contain
montelukast sodium as active ingredient with different
types of super disintegrants and different types of
diluents were prepared to be evaluated for their flow
properties and compressibility before compressing into
tablet using direct compression method as shown in table
1.

Selection of Coating Layer for the Prepared Core Tablet

Different types of polymers and polymers combination
used to coat the core tablet in order to get the
appropriate lag time (6 hours).
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Table 1: Composition of Core Tablet

Ingredients F1 F2 F3
Montelukast sodium (mg ) 10 10 10
Avicel (mg) 23.6 23.25 23.1
Croscarmellose(mg) 0.35 0.7 0.87
Sodium starch
Glycolate (mg)
Crospovidone(mg) - - -
Magnesium stearate (mg) 0.7 0.7 0.7
Talc (mg) 0.35 0.35 0.35
Total
) 35 35 35
Weight of the core tab. (mg)
Different combinations wused in different ratios,

including combinations of ethyl cellulose and hydroxyl
propyl methyl cellulose (HPMC k4m, and HPMC k15). In
addition, combinations between hydroxyl propyl methyl
cellulose (HPMC k4m, and HPMC k15) and eudraget

Fa

22.9

1.05

0.7
0.35

F5 F6 F7 F8 F9  F10
10 10 10 10 10 10 10
227 225 222 204 222 222
122 14 175 35 - -
- - - - 1.75 -
o - 2 5 - 1.75
07 07 07 07 07 07
035 035 035 035 035 035

35 35 35 35 35 35 35

L100, eudragit RL, eudragit S100. And finally
combination between hydroxyl propyl methyl cellulose
(HPMC k4m, and HPMC k15) and spray dried lactose as
shown in table 2.

Table 2: Composition of Coating Layer

Ingredients
(mg)
Ethyl cellulose 60
HPMC K4M

HPMC K15M = 72 60

Cl c2 C3

48 -
60 - 60

Eudragit S100 - - -
Eudragit RL - - -
Eudragit L100 - - -
Lactose = = =

Total weight

of coat (mg) 120

120 120

Preparation of the Outer Layer Blends

Different outer layer blend formulas to be compressed
on the coated core to give final tablet were prepared,
containing 5 mg of levocetrizine dihydrochloride with
different amounts of cross carmellose (as super
disintegrant) 2,4,6,8 and 10 mg, and Avicel pH 102 (as
diluent) with 1% talc and 2% Mg stearate.

Post-Compression Parameters Evaluation

The prepared tablets (core, press coated core, and final
tablet) were evaluated applying the following tests: ®
-Thickness test done by vernier instrument (Copley, UK).
-Hardness test done bytablet hardness tester (Guoming,
India).

-Friability test done by friabilator (Vanguard, USA)
-Weight variation test.’

Ca

48

72

120

C5 C6 C7 €8 C9 C10
48 - - 36 30 42
- 48 60 - - :
- - 60 - - -
72 - - - - -
- 72 - 8 90 -
- - - - - 78
120 120 120 120 120 120

In-Vitro Dissolution Test"

In-vitro dissolution of the prepared tablets was
performed using USP apparatus type Il (paddle) at 37
0.5 C in 900 ml dissolution medium (HCI solution pH1.2
and phosphate buffer PH6.8) at 50 rpm. Then, the
withdrawn samples were filtered and analysed spectro
photometriacally at their A .,,,. Each test was done in
triplicate.

Variables Effecting Release of Montelukast Sodium
from the Core Tablet

Effect of Super Disintegrants Type

Three different types of super disintegrants cross
carmellose, cross povidone and sodium starch glycolate)
at 5% concentrations were used in (F7, F9and F10) to
study the effect of super disintegrant types on the drug
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release properties form montelukast sodium core
tablet.

Effect of Concentration of Cross carmellose

Different percentages of cross carmellose (super
disintegrant) was used in the formulation of core tablet
formula (F4, F8, F9 and F10) containing 2.5, 4.5, 5 and
10%respectively to study the effect of using different
crosscarmellose concentrations on montelukast sodium
release from the core tablet.

Variables Effecting the Release of Montelukast Sodium
from the Press Coated Core Tablet.

Effect of Different Types of Polymers and their
Combination

Ten formulas (table2) of coated core tablet were
prepared using different polymers (alone or in
combination) in different ratios to study their effect on
montelukast sodium release from press coated core
tablet.

Effect of Concentration of Croscarmellose on the
Release of LevocetrizineDihydrochloride form Outer
Layer of Final Tablet

Different percentages of croscarmellose was used in the
formulation of outer layer tablet range from 1% to 5%
to in formulas 1 to 5 to study its effect on the release
levocetrizine from the outerlayer.

Statistical Analysis

All data were presented as mean + SD. Statistical
analysis was performed by applying Graph Pad Prism
Version 7 by choosing one-way ANOVA, followed by
Tukeys test (pairwise comparisons) at 95% significance
(p<0.05).

RESULT AND DISCUSSION

Post-Compression Parameters for the Prepared Tablets

For core tablet; the result of their post-compression
parameters is shown in table 3. Friability, thickness and
hardness tests for all the prepared core tablet formulas
agree with the requirements of British
pharmacopeia.''The weight variation of all prepared
core tablet lies within the acceptable rang according to
USP.

For press coated core tablet; the post-compression
parameters are shown in table4. All the results for all
formulas agree with the requirements of B.P. and USP.

The weight of (C1-C10) formulas coating layer equal 120
mg and compressed using punch with 8 mm die
diameter. The hardness of the press coated core tablets
slightly increased as the ethyl cellulose concentration
was increased (C1-C2) due to high compressibility of
ethyl cellulose.the weight of the tablets formulas C1-
C10 composes of 35 mg (weight of core tablet) + 120 mg
(weight of coating layer) so the total weight is 155 mg.

ISSN 0976 — 044X

Table 3: Post-Compression Parameters of Core Tablet
Formulas

Thickness Hardness - W?Ig.h t
Formula 2 Friability%  variation
(mm) (kg/ cm?)
(mg)

F1 4.114+0.01 4.7510.03 0.714+0.02 35+0.05
F2 4.124+0.02 4.821+0.05 0.61+0.02 34+0.03
F3 4.051+0.01 4.7240.03 0.58+0.03 36+0.01
Fa 4.15+0.03 4.87+0.04 0.60+0.03 35+0.04
F5 4.061+0.05 5.02+0.02 0.46%0.06 33+0.02
F6 4.1140.05 4.77+0.05 0.39+0.01 36+0.03
F7 4.02+0.04 4.43+0.03 0.53+0.02 35+0.03
F8 4.1040.02 4.184+0.02 0.674+0.05 35+0.01
F9 4.0240.03 4.204+0.04 0.504+0.03 35+0.02
F10 4.1340.04 4.1040.05 0.634+0.02 34+0.04

The weight of all the prepared tablet lies within the
range of USP weight requirements.

The outer layer of the final tablet contains
levocetrizinedihydrochloride as active ingredient. For

the final tablet; the results of post-compression
parameters are gained as follow: for thickness was
(11.09-11.15 with SD%0.04), hardness was (4.72-4.87
with SD%0.03) friabilityagree with the requirements of
British pharmacopeia andthe weight of all the prepared
tablet lies within the range of USP weight requirement.

Weight of the final tablets calculated by summation of
core tablet weight plus the weight of polymers used in
coating process, and the weight of outer layer so the
weight of final tablet composed of 35 mg (core tablet
weight) + 120 mg (coating layer weight) +200 mg (outer
layer weight) =355 mg as final weight of tablet as shown
in table 6.

In-Vitro Dissolution Test

Variables Effecting Release of Montelukast Sodium
from the Core Tablet

Effect of Super Disintegrant Types

Formula F7 (contains cross carmellose), F9 (contains
sodium starch glycolate) and F10 (contains cross
povidone) were formulated using 5% of different types
of superdisintegrants. Figure 1 showed that F7 have
faster dissolution rate where 100% release of
montelukast sodium from the core tablet obtained
within 5 minutes this significant difference (p<0.05) may
be due to the rapid swelling of crosscarmellose leading
to rapid disintegration of core tablet into very small
particles ."®While F9 and F10 showed slow dissolution
rate since sodium starch glycolate in F9 tend to form
viscous gel around the disintegrated particles leading to
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slow down the release,”and the presence of
crosspovidone in F10 tend the tablet disintegrate into
large particles leading to aggregation of particles
causing slow release of drug.ls’ 16

Effect of Concentration of Crosscarmellose

Figure2 shows that as the concentration of
crosscarmellose increased (F3, 6, 7 and 8) the
dissolution rate is increased since higher concentration
of crosscarmellose lead to speed up tablet break down
leading to increase surface area resulting in higher
dissolution rate."”

Table 4: Post -Compression Parameters for Press Coated
Tablet

Thickness Hardness A Weight
Formula i) (kg/cmz) Friability% variation

C1 8+0.02 11.25+0.06 0.41+0.05 15340.02
c2 8+0.03 10£0.04 0.43+0.02  157+0.01
C3 8+0.03 10.75£0.03 ~ 0.32+0.06  15440.05
ca 8+0.04 9.750.04 0.72£¢0.03  156+0.04
C5 8+0.03 9.750.08 0.68+0.03  153+0.04
Cé 8+0.01 9.75£0.08 0.5+0.04 15640.02
c7 8+0.04 9.25+0.08 0.44£0.01 1554+0.03
c8 8+0.03 10.5£0.03 0.43+0.05  157%0.01
Cc9 810.04 9.75£0.03 0.67£0.02 153+0.04
c10 8+0.02 9.750.08 0.52+0.04  156%0.02

Q 120

® 100 ——F10

g 80

00

2 % —e—F9

- 40
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time in minutes

Figure 1: Release of Montelukast Sodium from Core
Tablet Containing 5% of Crosscarmellose (F7), Sodium
Starch Glycolate (F9) And Crosspovidone (F10) In
Phosphate Buffer pH 6.8.

There is no difference noticed in dissolution rate when
using 5% crosscarmellose (F7) in comparison to 10%
crosscarmellose (F8) indicating limited concentration for
super disintegrant is required to get its optimum
effectiveness so no need to use higher concentration.
Therefore; F7 is chosen for next work.

Effect of Different Types of Polymers and Combination
of Polymers on the Release of Montelukast Sodium
from the Press Coated Core Tablet.

Several coating formulas (C1-C10) for the core tablet
were prepared in order to get the best coating that

ISSN 0976 — 044X

achieve the predetermined lag time release for
montelukast sodium (6 hours) by using different types
of polymers and polymers combination (compressed
using 8 mm diameter die punch size and 120 mg coat
weight) as shown in table 2.

o 120
w)  ——
gloo - —o—r3
o 80
e 6
S 60 |V
?é 40 ——F7
X 20
F8
0
0 10 20

Time in min.

Figure 2: Release of Montelukast Sodium from Core
Tablet Containing Different Concentrations of
Crosscarmellose: 2.5% (F3), 4% (F6), 5 %( F7) and 10%
(F10) In Phosphate Buffer (pH 6.8).

Formulas C1-C3 where ethyl cellulose(EC), hydroxyl
propyl methyl cellulose (HPMC k4m, and HPMC k15) are
used as coating layer in combination with different
ratios that gave lag time for montelukast sodium release
exceeded 7 hrs this can be attributed either to the
hydrophobic nature of EC that impair the penetration of
dissolution media to the core tablet or the hydrophilic
nature of HPMC that will form a viscous gel network
around the core tablet leading in both cases to prolong
the lag time required to release of montelukast
sodium."®*

Formulas C4-C9 where eudragit polymers (Eu S100 and
Eu L100) which are pH dependant polymer (decompose
in pH 6-7) and Eu RL (which is time dependant) were
added to HPMC k4m, and HPMC k15 which are time
dependant in order to remodelling characteristics of
HPMC. Formula C4-C6 containing EuL100- EuRL used
gave release with 6.75 — 7.25 hours while C7 containing
Eu S100 showed release within first 2 hours, this could
be attributed to incompatibility between Eu S100 with
HPMC k15. With changing the ratios of the pH
dependant polymers eudragit L 100 (which Decomposes
in pH rang 6-7) to hydroxyl propyl methyl cellulose
(HPMC k4m) in formulas C8 and C9 (70:30 (84mg: 36
mg) and 75:25 (90mg: 30mg)) showed release of the
drug within6hrs and 5.5 hrs respectively, so formula C8
gave the target lag time required to match the
maximum concentration of drug at predetermined
time.Formulas C10 where spray dried lactose used in
combination with HPMC k4m in ratio of 35:65 (42 mg:
78 mg) gave release of montelukast sodium after
exactly 6 hours. Therefore, C8 and C10 were selected to
give the required lag time for montelukast sodium
release.
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Effect of Concentration of Crosscarmellose on the
Release of Levocetrizine Dihydrochloride form Outer
Layer of Final Tablet.

Five formulas (T1-T5) containing levocetrizine
dihydrochloride as active ingredient formulated with
different percentages of crosscarmellose as super
disintegrant to study its effect on levocetrizine
dihydrochloride release from outer layer of final tablet.
The results showed that T5 (5%crosscarmellose) had
faster drug release where 100% release obtained within
only 5 minutes and it is significantly different from other
formulas T1-T4 which required about 20 minutes to give
their maximum release(p<0.05) and that was due to the
higher concentration of super disintegrant in T5 that
speed up the breakdown of tablet leading to increasing
surface area resulting in higher dissolution rate.Figure3
shows release profile of levocetrizine dihydrochloride
from outer layer of final tablet.

120
Q
& 100 —e—T5
L 80
g T4
o0 60
5 40 T3
.
2 20 T2
X
0 ——T1
0 10 20 30
time in minute
Figure 3: Release Profile of Levocetrizine

Dihydrochloride from Outer Layer of final tablet in 0.1N
HCl pH 1.2.
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Figure 4: Release of Levocetrizine Dihydrochloride and
Montelukast Sodium from Selected Final Tablet in 0.1 N
HCI (pH 1.2) and Phosphate Buffer (pH 6.8).

From the dissolution test, the final tablet (composed of
core tab F7 + coating layer C8 or C10 + outer layer T5
and compressed with 11 mm die diameter and total
tablet weight 375 mg) gave 2 pulse release profile
where the first pulse (release of levocetrizine
dihydrochloride) in first 5 minutes and second pulse
(release of montelukast sodium) after 6 hrs lag time this
may provide maximum plasma concentrations of the
two drugs at time of its maximum need. Figure 4 show
the release of levocetrizine dihydrochloride and
montelukast sodium from selected final tablet.

ISSN 0976 — 044X

CONCLUSION

Double pulse press coated tablet can be prepared
containing montelukast sodium and levocetrizine
dihydrochloride separated by a coating layer to prevent
their incompatibilities and can be given at 10 p.m,, to
get quick relieve of asthmatic symptoms upon first pulse
release of levocetrizine dihydrochloride also can
prevent nocturnal asthma attack at sleeping time (in
early morning) upon second pulse release of
montelukast sodium after 6 hrs lag time.
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