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Abstract
In the present work, an attempt was made to design alfuzosin extended release (ER) tablets using
hydroxypropylmethyl cellulose (HPMC) and ethyl cellulose. Seven different formulations were
developed by wet granulation method using HPMC K100M and EC 7cps as polymers. All the
formulations were evaluated for their micromeritic properties such as compressibility index,
Hauser’s ratio and flow properties. Dissolution studies of showed that formulation F7 released 96%
of drug at 20 h time interval. From the results, it was shown that release followed first order kinetics.
All the tablets show good fit for Higuchi (r 2 =0.97 - 0.98) and Peppas’ (r2 = 0.98 - 0.99). Therefore
both diffusion and erosion mechanisms play role in alfuzosin release from matrix tablets.
Formulation F7 containing alfuzosin hydrochloride, HPMC K100 M, EC 7cps, hydrogenated castor
oil, MCC PH 101, lactose monohydrate, aerosil, magnesium stearate and isopropyl alcohol was
considered as optimized formulation. Further, in vitro release pattern of drug from F7 was found to
be super imposable on marketed formulation (the similarity factor f2 was found to be 80.10). F7 was
found to be stable during accelerated stability studies conducted at 40 °C / 75% RH for three months
as per ICH guidelines.
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Introduction
Alfuzosin, a quinazoline derivative, is a selective
alpha-1 blocker that has been used in the treatment
of hypertension and benign prostatic hyperplasia.
Alfuzosin acts by inhibiting the postsynaptic α1adrenoceptors on vascular smooth muscle. This
drug inhibits the vasoconstrictor effect
of
circulating and locally released catecholamines
(epinephrine and norepinephrine), resulting in
peripheral vasodilatation.1 The prostate gland of the
patient enlarges in the BPH and prevent urine flow
from bladder which result in urinary retention, The
goal of the therapies is to prepare extended release
dosage form to cause enough necrosis so that when

the dead tissue is reabsorbed by the body the
prostate shrinks, relieving the obstruction of the
urethra.
The usual dose of alfuzosin for patients with BPH is
2.5 mg twice or thrice daily of the IR formulation or
5 mg of ER alfuzosin twice daily or 10 mg of ER
alfuzosin once daily. The rationale for extended
release preparation is to change the absorption
characteristics to obtain a more slowly achieved
maximal plasma concentration (Cmax).This promotes
a sustained plasma concentration over 20 h, thereby
allowing for once-daily dosing and improved
tolerability due to the avoidance of high peaks in
plasma concentration. For freely soluble drugs like
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alfuzosin, large quantity of HPMC is required to
control the release that ultimately results in tablet
which is difficult to swallow. 1 This problem can be
resolved by using water insoluble polymer in the
formulation. Therefore ethyl cellulose was used in
present study along with HPMC to prepare matrix
tablets.

weighing them individually and together in
electronic single pan balance (Sartorius, India).
Friability was tested by Roche fraibilator. Hardness
was tested by Monsanto hardness tester. The
thickness of tablets was measured using vernier
calipers.
Table 1. Formulation of alfuzosin hydrochloride
tablets

Materials and methods
Materials
Alfuzosin hydrochloride and isopropyl alcohol were
obtained from MSN Lab Ltd (India). HPMC K100
M was obtained from Aqualon-Hercules (India),
ethyl cellulose (EC) 7cps and hydrogenated castor
oil were obtained from Signet (India). MCC PH 101,
lactose monohydrate, aerosil, magnesium stearate
were obtained from Asakeshi (China), Dow
Chemicals (India), Colorcon (India) and Luzanac
Pharma (India), respectively.
Preparation of matrix tablets
Alfuzosin hydrochloride tablets were prepared by
wet granulation method. The ingredients were
passed through 40 mesh sieve and weighed
accurately as per the manufacturing formula. An
amount of 8 mg of ethyl cellulose was added in a
100 mL of isopropyl alcohol. The binder solution
was added to the contents and wet dough mass was
obtained by using rapid mixing granulator. Wet
mass was dried in fluid bed granulator, where
temperature is maintained at 60C in which dried
granules was passed through 16 mesh sieve. Finally,
milled granules were passed through 16 mesh sieve.
Remaining quantity of hydrogenated castor oil,
HPMC K100, aerosil were mixed with the above
prepared blend and final lubrication was done with
magnesium stearate (60 mesh).

Ingredients
mg/tab
Alfuzosin
HCl

F1

F2

F3

F4

F5

F6

F7

F8*

10

10

10

10

10

10

10

10

Lactose

80

80

80

80

80

80

80

80

MCC PH101

181

178

174

94

98

101

125

125

HPMC K
100M
EC 7cps

100

100

100

150

150

150

130

130

5

8

12

19

15

12

8

8

Hydrogenated
castor oil
Magnesium
stearate
Aerosil

-

-

-

23

23

23

23

23

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

Total weight

380

380

380

380

380

380

380

380

*Coated with Instacoat universal white

Drug content
The drug content in tablets was determined by
randomly choosing 6 tablets of each formulation. A
quantity equivalent to 10 mg of alfuzosin
hydrochloride was weighed and dissolved in mobile
phase. The mobile phase was composed of buffer,
acetonitrile and tetrahydrofuran in 800:200:10 ratio
(buffer was prepared by dissolving 5 mL of
perchloric acid in 900 mL of water with pH 3.5 and
finally diluted to 100 mL with milli Q water). The
amount of drug was determined by injecting 10 L
of sample in an HPLC system (Shimazdu, Japan)
consisting of Intersil OD5-2 (150 x 4.6 mm). The
column was maintained at ambient temperature. The
compounds were eluted using the mobile phase at
the flow rate of 1.5 mL/min. The column effluent
was monitored at 254 nm and the retention time was
noted.

All the batches were compressed on 8 station tablet
compression machine (Kambert, India) with 11 mm
sub concave punches. To increase the appearance of
tablets, coating was done. Instacoat universal white
(50 g) was dissolved in 450 mL of water and was
subjected to stirring for 45 min. This solution was
used to coat the tablets by using autocoater until
tablets attained 2% weight gain (i.e., 380-388 mg).
The formulae of all batches are shown in Table 1.
For comparison, marketed tablets were used.

Dissolution studies3
Dissolution studies were carried out for all the
formulations, employing USP II paddle method and
900 mL of 0.01N HCl as the dissolution medium at
100 rpm and the temperature was maintained at
37+0.5C. A sample of 5 mL was withdrawn
periodically at 1, 2, 12 and 20 h time intervals and
the volume was replaced with an equivalent amount
of the dissolution medium. These samples were
analyzed by UV-VIS Spectrophotometer at 254 nm.

Physical evaluation of tablets
The physical properties of tablets such as weight
variation, friability, hardness and thickness2 were
determined. The weight variation of tablets was
performed by randomly selecting 20 tablets and
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kinetics (r2=0.9985) (Table 3). Hence, release data
of the tablets obeyed first order13. All the tablets
show good fit for Higuchi (r2 =0.97-0.98), from
which, it is evident that alfuzosin was released by
diffusion process from the matrices. The diffusion
exponent of Peppas’ model (n) ranged from 0.6010.784 indicating non-Fickian or anomalous transport.
Therefore, both diffusion and erosion mechanisms
play role in release of alfuzosin from matrix tablets.

Kinetics of drug release
The rates of drug release from different batches
were evaluated kinetically by using the following
equations:
Zero order kinetics: F = K0 t
First order kinetics: ln (1-F) = -K1 t
Higuchi model: F = K2 t1/2
Peppas’ model: log F = log K3 + n log t
F is amount of drug dissolved at time t, K0, K1, K2,
K3 are dissolution rate constants, n is the diffusion
exponent indicative of the mechanism of drug
release. For the matrix the value of n < 0.45
indicates Fickian (case 1 release) release, n > 0.45
but < 0.89 indicate non Fickian (anomalous) release,
and > 0.89 indicates super case II type release. Case
II generally refers to the erosion of polymer and
anomalous transport refers to both diffusion and
erosion controlled drug release.
Accelerated stability studies4
The formulated Alfuzosin hydrochloride extended
release Tablets were subjected to accelerated
stability studies at 400C / 75% RH, after packing in
HDPE Container, for a period of 3 months.

Fig. 1. Zero order plots for dissolution of alfuzosin
from different formulations

Results and Discussion
Different batches of formulated alfuzosin HCl
extended release tablets were evaluated for
uniformity of weight, thickness, hardness, drug
content uniformity, friability and all the physical
parameters of different batches were within control
(Table 2).
Table 2. Physicochemical properties of tablets
Batch
code

Average
weight
(mg)
F1
378
F2
379
F3
379
F4
380
F5
379
F6
378
F7
380
Alfoo* 382
* marketed product

Thickness
(mm)
4.19
4.19
4.18
4.19
4.19
4.18
4.20
4.20

Hard
ness
(kg/cm2)

12
13
12
13
13
14
14
13

Friabi
lity
(%)
0.75
0.76
0.74
0.75
0.75
0.76
0.77
0.76

Drug
Content
(mg/tab)
101.2
100.8
100.9
100.6
100.7
100.8
100.7
101.0

Fig. 2. First order plots for dissolution of alfuzosin
from different formulations

Dissolution studies of alfuzosin hydrochloride
showed that the formulations released 96% of drug
at 20 h of time interval (Fig. 1 to 4). As F1, F2, F3
formulations were not meeting the dissolution
specification, i.e., showed 100% of drug release in 2
h only, these batches were not included in the
dissolution data fitting. The calculated regression
coefficients showed a higher r2 with first order

Fig. 3. Higuchi’s plots for dissolution of alfuzosin
from different formulations
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Formulation F7 was subjected to accelerated
stability testing at 40 C/ 75% RH for 3 months. No
significant changes were observed in the
physicochemical properties, drug content and the
dissolution profiles at the end of storage period of 3
months (Table 5).

Fig. 4. Peppas’ plots for dissolution of alfuzosin
from different formulations
Table 3. Dissolution profile comparison of different
batches

Peppas

“n”
values

F4

Zero
order
0.947

r2 values
First
Higuchi
order
0.9862
0.9865

0.9927

0.784

F5

0.9525

0.9925

0.9892

0.9942

0.690

F6

0.942

0.9859

0.9851

0.9934

0.635

F7

0.922

0.9985

0.9721

0.9850

0.601

F8

0.930

0.9982

0.9791

0.990

0.710

Marketed

0.922

0.9931

0.9721

0.989

0.651

Batch
code

Among the developed formulations, F7 gave a
release profile similar to that of innovator product
(ALFOO). The dissolution profiles of formulation
F7 and innovator product were compared by
calculating difference factor (f1) and similarity
factor (f2)14. The values of f1 and f2 were found to
be 4.16 and 80.10 respectively. Formulation-F7
developed is considered similar and equal to the
innovator product (Table 4).
Table 4. Dissolution profile comparison of different
batches of alfuzosin matrix tablets
Time (h)
1.00
2.00
12.00
20.00
f1
f2

Avg
Reference
15
22
85
94

Avg
Test
18
24
87
96
4.16
80.10

(R-T)
3
2
2
2
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The aim of the study was to design a extended
release matrix tablets which was capable of
producing a 20 h sustained release profile there by
eliminating the use of immediate release tablets
which require a frequent administration of three
tablets containing 2.5 mg of alfuzosin hydrochloride
of daily dose. In present study the release of drug
was extended by employing semi synthetic
derivative of cellulose, hydroxylpropylmethyl
cellulose which is swellable and hydrophilic
polymer. matrix tablets prepared using HPMC on
contact with dissolution media or gastric fluids gets
hydrated to form a viscous gel layer through which
drug will be released by diffusion or by erosion of
matrix.
Numerous studies have been reported on the HPMC
matrices to control the release of various drugs 5-10.
Generally by using the combination of high
viscosity and low viscosity polymers of HPMC 11,
Alfuzosin tablet was already formulated. However,
the use of hydrophilic polymer alone for extending
drug release for highly soluble drugs was limited
due to rapid diffusion of drug through the
hydrophilic gel network, for such drugs it becomes
essential to incorporate hydrophobic polymer in the
matrix system. Among the different polymers
Eudragit has been used12. In present investigation,
ethyl cellulose-7cps was used as a binder, which is
hydrophobic in nature hence the binary mixture of
hydrophilic and hydrophobic polymer has been used
successfully to formulate extended release matrix
formulations. As ethyl cellulose-7cps is also having
low viscosity when compared with other grades, to
obtain more retardant property at low concentrations
of ethyl cellulose-7cps hydrogenated castor oil was
also incorporated in the formulation. Lactose was
used as filler and microcrystalline cellulose was
chosen because of the high bulk density and the
excellent flow properties thus MCC provide
minimum weight variation and good content
uniformity. Magnesium stearate and colloidal
silicon dioxide are used as lubricant and anti
adherent. Formulation F1, F2, F3 were formulated
by using both HPMC K100M at constant weight and
EC-7cps in increasing order but it does not show
useful results as these formulations released 100%
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of drug within 2 h, whereas, according to the
finished product specification the formulation
should release 10-20% of drug in 1st h, 20-40% of
drug in 2nd h, 60-85% of drug in 12th h and not less
than 85% of drug in 20th h. so in order to get the
desired drug release profile the concentration of
both HPMC K100M and EC 7cps were increased
along with incorporation of hydrogenated castor oil

which attributed drug release profile in which the
release was retarded but not meeting the
specification therefore by altering the concentration
of polymers, F7 batch was optimized which shows
the desired drug release profile, i.e., 96% at 20th h of
time interval, which is similar with that of marketed
product ALFOO.

Table 5. Stability study data of the alfuzosin matrix tablets
Test
Description

Identification

Hardness
Thickness
Dissolution

Assay by
HPLC

At the end of
2
3
months
months
Complies Complies

Specifications

Initial

Off white, round
shaped, biconvex
tablets
The retention time of
major peak in the
chromatogram of the
assay preparation
corresponds to that in
the chromatogram of
the standard
preparation as
obtained in the assay.
NLT 3kg/cm2
4.2 mm
1st h
- 10-20%
2nd h
- 20-40%
12th h - 60-85%
20th h - NLT 85%
NLT 380.00mg
(90.0%) and 390.0mg
(110%)

Complies

1
month
Complies

Complies

Complies

Complies

Complies

14
4.2
17
23
86
96
380.21
mg/tab
(100.9%)

13
4.23
17
24
86
96
381.23
mg/tab
(100.5%)

14
4.19
16
24
86
96
379.91
mg/tab
(100.8%)

13
4.2
16
24
86
96
383.9
mg/tab
(100.9%)

Conclusion
HPMC K100M and EC7cps combination
successfully yielded alfuzosin hydrochloride
extended release tablets in which release pattern was
extended the over 20 h. From the stability studies it
was found that no significant change in drug content
and other physical properties of tablets were
observed.
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