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INTRODUCTION

Aripiprazole’ 2 is a newer generation
atypical anti psychotic drug belonging to the
chemical class of benzoxazole derivative. It
is available in different dosage forms in the
strength of 10 mg, 20 mg, and 40 mg tablets,
orally disintegrating tablets and long acting
parental depot preparations. The aim of the
present work was to study the effect of three
viscosity grades of HPMC polymers on the
release rate kinetics of oral controlled
release matrix type formulation of
Aripiprazole. The target dissolution profile
(Table 1) for a 24 hour release preparation
was fixed between 5 to 6 % per hour and the
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The effect of three different viscosity grades dre tin vitro
dissolution profile of Aripiprazole controlled relge tablets was
studied. The study was carried out using full faetodesign of
experiments. The release rate of 5 to 6 mg%/ has targeted and
the effect of the polymers on drug release overhddrs was
evaluated at the total polymer level between 30%45%. The DOE
experiments have shown that when the combinatiopobfmer is
used, the total polymer concentration should ba marrow range of
32.4% w/w to 37.5% w/w in order to achieve the ¢ardissolution

Keywords: Aripiprazole, Once a week formulation, Design of
Experiments (DOE), Release rate kinetics

effect of three levels of each of the three
polymers was evaluated by measuring the in
vitro dissolution in 0.1N HCI using & 3ull
factorial design of experimefits

Aripiprazole is a typical BCS Class
Il drug with a strong blood level dependent
adverse effect profile. The aim of the
sustained release formulatfomas to reduce
the adverse effect intensity by bringing the
drug slowly into the blood stream and at the
same time to prolong the effect. The
pharmacokinetics and pharmacodynamic
profiles of the drug indicates that it is
available for action at the receptor site for a
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period as long as 72 hours from an
immediate release formulatidbnHence the
aim of this work was to try and develop a 24
hours release drug product which would
have a potential for drug effect for one
week.

MATERIALSAND METHODS

Chemicals and Reagents

Aripiprazole USP (EMCO Industries),
HPMC K4M, HPMC Ki15M and HPMC
k100M (Methocel, Dow Chemical’s),
Microcrystalline Cellulose USP (Avicel PH
102, FMC), Magnesium stearate USP (Ferro)
were used. All other chemicals and reagents
used were of Analytical Reagent grade and
were wused as such without further
purification. Purified water USP was used
where ever required.

Experimental

Tablets of 500 mg weight were
prepared by the direct compression method
The DOE levels are indicated in Table 2 and
the formulation composition details are given
in Table 3.

The tablets were compressed on 10.5
mm circular biconvex die/punch set using
Rimek MiniPress rotary compression
machine. The compression force was set in
such a way that all formulations were
compressed at hardness of 4 to 6 kg/ohil
batches were evaluated for physical
parameters, assay and uniformity of content.
Each batch (at n=3) was subjected to 24 hours
dissolution profile in 0.1IN HCI using USP
Type Il apparatus at 100 rpmSamples were
withdrawn at 1, 2, 4, 8, 12, 16 and 20 hours
interval and analyzed for % drug dissolved
using UV spectrophotometric method. The
release rate kinetics was calculated using the
standard equations. The comparative values
of dissolution at 1 hr (D1), 8 hours (D8) and
20 hours (D20) along with the rate kinetic
values (%/hour) are shown in fig 2 & 3.

RESULTS & DISCUSSION

The physical properties for all batches were
within acceptable values of average weight,
weight variation, hardness and friability. The
content uniformity and assay values were also
within the range of 96.5% to 98.3%. The
release rate order kinetics for each
formulation was calculated and shown in Fig
1. The formulations could be classified in
three distinct release rates (Table 4).

The level of K4M and K100M seem
to be primarily defining the rate kinetics of
these formulations. In order to compare the
rate and extent of the dissolution across all
formulations, the drug release at 1 hr, (D1), 8
hours (D8) and 20 hours (D20) are shown in
Fig 2.

The effect of viscosity grades of
hydrophilic HPMC polymers when used in
combination was evaluated in this study using
3% full factorial designs of experimefits.

The D1, D8 and d20 values were fed into the
DOE Pro Excel software. Sample interaction
plots and the surface response plots are shown
in Fig 3 to 8. The interaction plot shows a
strong interaction between the polymers up to
8 hours of release. However, at 20 hours time
point no apparent interaction between the
three polymers is observed. The surface
response plots were used to find out the range
for each of the polymer within which the
formulations would always meet the
dissolution profile. The optimized range is
given in Table 5.

This indicates that for achieving the
target product profile for Aripiprazole, the
three polymers have to be used in a very
narrow range of between 32.4% to 37.5%
total polymer content. The DOE method thus
provides a very simple experimental tool to
optimize the polymer range for a targeted
release rate of 5 to 6 % hour. Combination of
polymers of different viscosity grade help in
keeping the total polymer requirement within
narrow use levels.
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The 3 design of experiments provides
a simple tool for studying how the three 4.
grades of HPMC polymers affect the release
rate of a poorly soluble drug like S.
Aripiprazole. A design space has been
established within which the formulation
would always comply with the dissolution
specifications set for a 24 hours release
formulation. It has been postulated that for
Aripiprazole, such a release profile would
result in once a week formulation of the drug
substance. Further in vivo studies to
substantiate these findings are under progress 8.
in our laboratory.
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Table 1. Target product profile

TIME(HOURS) MEAN % DRUG DISSOLVED

1 0-10%
2 8-15%
4 18-30%
8 50-65%
12 60-80%
20 90-100%

Table2. DOE levels

HIGH LEVEL
HPMC-K4M 10% 12.5% 15%
HPMC-K15M 10% 12.5% 15%
HPMC-K100M 10% 12.5% 15%
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FORMULATION

ARIPIPRAZOLE
(mg)

Table 3. Unit Composition Formula

HPMC
K15M

(mg)

HPMC
Ki00M

(mg)

AVICEL
PH102

(mg)
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MAGNESIUM
STEARATE

(mg)

F1(HHH)
F2(HHM)
F3(HHL)
F4(HMH)
F5(HMM)
F6(HML)
F7(HLH)
F8(HLM)
FO(HLL)
F10(MHH)
F11(MHM)
F12(MHL)
F13(MMH)
F14(MMM)
F15(MML)
F16(MLH)
F17(MLM)
F18(MLL)
F19(LHH)
F20(LHM)
F21(LHL)
F22(LMH)
F23(LMM)
F24(LML)
F25(LLH)
F26(LLM)
F27(LLL)

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

75
75
75
75
75
75
75
75
75
62.5
62.5
62.5
62.5
62.5
62.5
62.5
62.5
62.5
50
50
50
50
50
50
50
50
50

75
75
75
62.5
62.5
62.5
50
50
50
75
75
75
62.5
62.5
62.5
50
50
50
75
75
75
62.5
62.5
62.5
50
50
50

75
62.5
50
75
62.5
50
75
62.5
50
75
62.5
50
75
62.5
50
75
62.5
50
75
62.5
50
75
62.5
50
75
62.5
50

260
272.5
285
272.5
285
297.5
285
297
310
272.5
285
297.5
285
297.5
310
297.5
310
322.5
285
297.5
310
297.5
310
322.5
310
322.5
335
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Abbreviations-

HHH-High High High,
HHM-High High Medium,
HHL-High High Low,
HMH-High Medium High,
HMM -High Medium Medium,
HML-High Medium Low,
HLH-High Low High,
HLM-High Low Medium,
HLL-High Low Low,
MHH-Medium High High,
MHM -Medium High Medium,
MHL-Medium High Low,
MM H-Medium Medium High,

MMM -Medium Medium Medium,

MML-Medium Medium Low,
ML H-Medium Low High,
MLM-Medium Low Medium,
MLL-Medium Low Low,
LHH-Low High High,
LHM-Low High Medium,
LHL-Low High Low,
LMH-Low Medium High,
LMM-Low Medium Medium,
LML-Low Medium Low,
LLH-Low Low High,
LLM-Low Low Medium,
LLL-Low Low Low.

Table 4. Classification of For mulations based on Releaserates (%/hour)

Release rate 1
(2.2-4.9%/hour)

Release rate 2
(5.0to 6.0 % /hour) (>6.0%/hour)

Release rate 3

HHH
HHM
HMH
HHL
HMM
HLH
HML
HLL
MHM
MHL
MMH
MLH
LHM
LHL
LMH
LLH
HLM
MHH
MLM
MLL
LHH

LLL
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Table5. Optimized Range of Polymers

HPMC Grade Low Level High Level
K4M 10.8 12.5
K15M 10.8 12.5

K100M 10.8 12.5
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Figure.1. Release rate values (%/hour) for Aripiprazole Controlled Release Tablets
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Y-hat Interaction Plot K4 M wvs K15 M
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Figure.2. Comparative values of dissolution at 1 hr (D1), 8 hr (D8), 20 hr (D20).
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8 HOUR

Y-hat Interaction Plot K4M vs K15M
Constants: K100W = 12.5
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Figure.4. Interaction plots at 8 hrs
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Figure.5. Interaction plots at 20 hrs
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1 HR

Y-hat Surface Plot K4 M vs K100 M
Constants: K15M =12.5
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Figure.6. Surface response plots at 1 hr
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Figure.7. Surface response plots at 8 hrs when k15M is constant
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20 hour

Y-hat Surface Plot k4m vs k100m
Constants: kl5m=12.5
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Figure.8. Surface response plots at 20 hrs when k15M is constant

AJADD1[2][2013]102-112




