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To design and develop propranolol hydrochloride sustained-release capsules using
HPMC, ethylcellulose and MCC and their in vitro evaluations. The study investigated
impact of intra-granular Microcrystalline cellulose, SR beads coat with Ethyl cellulose
ECN50 and Hydroxy propyl methyl cellulose level on drug product. The impact of
solvent uptake (Methanol and DCM) was evaluated on the drug product.

Materials and Methods:

Propranolol hydrochloride, microcrystalline cellulose (PH-101), HPMC, Isopropyl
alcohol, were used in the different formulations. granulation , extrusion and
spheronization and FBP were used for the preparation of pellets.

Results:

All formulations were evaluated for in vitro drug release by a predictive dissolution
method which was developed during development program (USP apparatus | Basket pH
1.2 pH buffer followed by 6.8 pH Phosphate buffer, 100 Rpm 900 mL for 24 Hours) by
performing an extensive evaluation of dissolution conditions. The dissolution profile of
Innovator and prepared Propranolol sustained release capsules were determined. The
batches were loaded for stability study as per ICH guidelines at 3 different conditions
(25°C/60% RH, 30°C/75% RH, 40°C/75% RH for 3 months) and evaluated in
comparison to the innovator product which shows no change in physical appearance,
assay and drug release which indicate the stability of the product. From the results, batch
(FO8) which was repro batch of batch 07 was found to be optimized due to results
comparable to the innovator product.

INTRODUCTION

systems, modified systems, have overcome them.

The foremost objective of treatment is to attain  The United States Pharmacopoeia (USP) defines
steady state concentration all through the treatment  the modified-release (MR) dosage form as “the

stage. Since disadvantages

of conventional one for which the drug release characteristics of
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time course and/or location are chosen to
accomplish therapeutic or convenience objectives
not offered by conventional dosage forms.”. One
class of MR dosage form is an extended-release
(ER) dosage form and is defined as the one that
allows at least a 2-fold reduction in dosing
frequency or significant increase in patient
compliance or therapeutic performance when
compared with that presented as a conventional
dosage form (a solution or a prompt drug-releasing
dosage form). The terms “controlled release
(CR)”,“prolonged release”, “sustained or slow
release (SR)” and “long-acting (LA)” have been
used synonymously with “extended release
Advantages:

sustained blood levels, attenuation of adverse
effects, Improved patient compliance.

Sustained blood levels

The size and frequency of dosing is determined by
the pharmacodynamic and pharmacokinetic
properties of the drug. The slower the rate of
absorption, the less the blood concentrations

fluctuate within a dosing interval. This enables
higher doses to be given less frequently. For drugs
with relatively short half-lives, the use of
sustained-release  products may  maintain
therapeutic concentrations over prolonged periods.
Attenuation of adverse effects
With conventional dosage forms, high peak blood
concentrations may be reached soon after
administration with possible adverse effects
related to the transiently high concentration.
Improved patient compliance
Drugs with short half-lives often need to be given
at frequent intervals to maintain blood
concentrations within the therapeutic range. There
is an inverse correlation between the frequency of
dosing and patient compliance. A reduction in the
number of daily doses offered by sustained-release
products has the potential to improve compliance.
However, this advantage probably only occurs
when conventional formulations need to be given
3 or more times a day.
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Fig.No.1. Plasma Drug Concentration Profiles for Conventional Tablet or Capsule Formulation,
Sustained-Release Formulation and a Zero-Order Controlled Release Formulation.

Advantages of sustained release dosage forms

1. The frequency of drug administration is
reduced.

2. Patient compliance can be improved.

3. Drug administration can be made more
convenient as well.

4. The blood level oscillation characteristic of
multiple dosing of conventional dosage forms
is reduced.

5. Better control of drug absorption can be
attained, since the high blood level peaks that
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may be observed after administration of a
dose of a high availability drug can be
reduced.

6. The characteristic blood level variations due
to multiple dosing of conventional dosage
forms can be reduced.

Mechanism of Drug Release from Pellets
The mechanism of drug release from pellets can
occur in three ways:
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Erosion:
Some coatings are designed to erode gradually
with time, thereby releasing the drug contained
within the pellet in a controlled manner. Examples
of these types of coating are usually those that
consist of natural materials such as shellac (the
solubility of which in water increases with
increasing pH) or waxes and fats that become soft
enough to facilitate erosion as the coated
multiparticulates are subjected to intense agitation
as they pass through the gastrointestinal tract.
Osmosis: Once water has passed through the film
coating, dissolution of soluble components
(excipients and drug) within the core can allow an
osmotic pressure to be generated inside the coated
particle that will influence the rate at which the
drug will be pushed out through pores or a
preformed aperture in the membrane.
Diffusion:
Diffusion is primarily a process whereby a drug
will partition into the film coat membrane and
permeate it. The rate at which the drug is released
by this mechanism is primarily influenced by the
drug concentration gradient across the membrane,
the thickness of the membrane, the solubility of the
drug in the membrane and the permeability
coefficient governing passage of the drug through
the membrane.
1. Diffusion of solution through the continuous
plasticized polymer phase: The polymer

forms a phase in which the plasticizer and
other additives are homogeneously dispersed.
The diffusion of a solute molecule through
polymer phase involves the movements of the
drug and the polymer chain segments around
it. The frequency with which a diffusion step
occurs depends on the size and shape of the
drug, tightness of bonds between adjacent
polymer chains and the stiffness of the
polymer chain.

Solution/diffusion through plasticizer
channels: Occurs when the plasticizer is not
uniformly distributed in the coating polymer
and its content is high. The plasticizer takes
the form of a continuous phase in the form of
patched channels. Diffusivity in the plasticizer
will generally be lower than in water since
plasticizers tend to be relatively viscous

. through Diffusion aqueous pores: Intervenes

when a continuous but inhomogeneous
coating layer is punctuated with pores. These
pores fill with solution thus facilitating the
diffusion of the drug. During the coating and
curing processes, the pseudo latex particles
often do not fuse completely, thereby creating
a porous coating. The pores may be of 1um
size and the release mechanism is illustrated
below.
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Fig.No.2. Drug release from coated pellets via (a) solution/diffusion through the polymer film (b)
solution/diffusion through plasticizer channels (c) diffusion through agueous channels

Preparation of Extended-release pellets of
Propranolol Hydrochloride:
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Propranolol  Hydrochloride  (PPNL  HCI),
Microcrystalline  Cellulose (MCC) Avicel
PH101, Microcrystalline Cellulose spheres (CP
708: 750-810 um), Aqueous Ethyl cellulose (25%

Table.No.1: Process parameters of pellet formation

dispersion),Ethyl cellulose (EC)- 4 cps and 7 cps,
Hypromellose (HPMC) - 5 cps, Isopropyl Alcohol
(IPA), Purified water.

Process step Parameter

Impeller speed (rpm) | Chopper speed (rpm)
Dry mixing 100 Off
Granulation 100 Off
Kneading 100 1000

Roller size (mm) Rotating speed (rpm)
Extrusion 0.8 60+5

Rotating speed (rpm) | Air pressure (kg/cm?)
Spheronization | 1800 2

Temperature (°C) LOD limits (% w/w)
Drying 60 05-15

Table.No.2: FBP Parameters

Operating Range

FBP parameters (ER coating)
Inlet temperature (°C) 50-60
Product temperature (°C) 45-55
Exhaust temperature (°C) 40-55
Air flow (CFM) 30-50
Atomization air pressure (Barr) 0.5-1.0

Spray rate (g/min) 3-10

Wourster height (mm) 20-40

Table.No.3: Manufacturing Formula

TRIAL
Sr.no. Ingredients Category 1] 2]3]4]5] 6] 7] 8
(Mg/cap)
Dry mix (High shear granulation
1 API - 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160
2 Avicel PH101 Diluent 64 | 106 | 106 | 106 | 106 | 106 | 106 | 106
Binder solution
3 Methocel ESLV Binder 6 7 9 |12 |12 | 12 | 12 | 12
4 Purified water Solvent gs./0s./qs.|0s. |05 |0 | g5 | Q..
Functional coating
5 Aqualon ECN 10 Polymer - - - - - | 725 725|7.25
6 HPMC 50 cps Pore former - - - - 11.08)108]1.08
7 IPA (50%) - - - - - 1 0gs. | Qs | Qs
8 DCM (45%) Solvent - - - - - 1 0gs | 9s.|4s.
9 Methanol (50%) - - - - - - - -
10 Water (5%) - - - - - | gs. | gs. | gs.

RESULTS AND DISCUSSION
Standard curve of propranolol:

ez

'
Vw =
\{\\71
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The standard calibration curve of drug in water is
depicted as Fig.No.3. The data of absorbance was
shown in Table No.4. The data has correlation
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coefficient of 0.9999 and the equation of regressed
line depicted as Equation below.

Y =0.015X + 0.0011

Table.No.4 : Calibration curve values of Propranolol Hydrochloride at 289 nm

Concentration (ug/mL) | UV absorbance at 289 nm
0 0
10 0.151
20 0.305
30 0.448
40 0.601

Fig. No.3 : standard plot of Propranolol HCL

Calibration curve of Propranolol HCL
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Pre-formulation Study

The goal of Pre-formulation studies is to choose
the correct form of drug substance, evaluate its
physical properties and generate a thorough
understanding of the materials stability under
various condition leading to optimal drug delivery.
To confirm the identity, purity and suitability of

the drug for formulation and to establish a drug
profile, Pre-formulation were undertaken which
lead to the following conclusions.

Organoleptic properties

Drugs was tested for organoleptic properties such
as nature, colour, odour, taste, etc.

ST Characters Inference
No.
1 Nature Powder
2 Colour White or Off-white
3 Odor Characteristics
4 Taste Metallic
5 Description White or Off-White Fine Powder Or Fine Powder.

Solubility Analysis

Based on the solubility data one can set the
specification for the dissolution studies as well as
can predict its fate inside the body. The solubility
of drug was determined by dissolving the drug in
different solvents viz water, 0.1N HCI, methanol,

\
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DMSO, Chloroform, PBS pH6.8 and diethyl ether
and the results were observed. The highest
solubility was recorded in chloroform where as in
water the lowest solubility was obtained and very
soluble in methanol and ethanol. Propranolol is
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lipophilic substance with very low solubility in
water within the physiological PH range.

Melting Point Determination

The melting point was found to be
430Cdetermined by the capillary method using
digital melting point apparatus.

Loss On Drying

LOD value of orlistat that accounts for moisture
content in the level by drying at 105 °C and

optimized drying time to achieve LOD in
particular limit was found to be not more 0.2%
w/w within a limit.

EVALUATION PARAMETER OF PELLETS
Pellet is evaluated for pre-capsulation parameters
such as bulk density, tapped density, Carr’s index,
Hausner’s ratio and angle of repose and results
obtained are shown in Table No.5

Table.No.5 : Flowability parameters of Propranolol pellets

lflg.. Parameters FO1 | FO2 | FO3 | FO4 | FO5 F06 FO7 F08
1 Bulk Density (gm/ml) 0.6 | 064 | 065|064 | 064 | 0.62 | 0.64 | 0.62
2 Tapped Density (gm/ml) 068 071 | 0.7 |0.71| 0.71 | 0.69 | 0.71 | 0.69
3 Angle of Repose (0) 255 | 20.4 | 235|26.7| 233 | 245 | 23.3 | 245
4 Carr’s Index (%) 12.9 1 10.85| 9.84 | 9.67 | 10.24 | 10.84 | 10.24 | 10.84
5 Hausner’s Ratio 112 11 (109 11 | 112 | 112 | 112 | 1.12
6 Loss On Drying (%6MC) 22 | 222 | 248|266 | 2.45 1.9 1.95 1.9
7 Friability (%) 0.6 | 0.64 | 0.65|0.64| 064 | 0.62 | 0.64 | 0.62

Bulk density and Tapped density

Both bulk density and tapped density results are
shown in Table No0.8.5. The loose bulk density for
all the batches varied in range of 0.6080+0.21
gm/mL to 0.6505+0.14gm/mL and tapped density
for all the batches varied in range of 0.6805+0.017
gm/mL to 0.7215+0.41gm/mL respectively. These
results may further the influence properties such as
compressibility and capsule dissolution.

Angle of repose

Table 8.5 shows the results obtained for angle of
repose of all the batches. As a general guide angle
of repose greater than 500 have unsatisfactory
flow properties were as minimum angle close to
250 correspond to very good property. The values
were found to be in the range of 20.4+1.7 to
26.1+2.6 indicating excellent flow property and
this was further supported by lower
compressibility index values.

Carr’s Index

Percent compressibility of powder mix was
determined by Carr’s compressibility index is
shown in Table No.8.5.The percent Carr’s index
for all batches lies within the range of 9.84+0.032
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to 10.72+1.004. Powders showing Carr’s index up
to 21 are considered for acceptable flow property.
Hausner’s ratio

Hausner’s ratio was found to be in range of
1.09+0.075t0 1.12+1.023.

LOD (loss on drying) of the pellets

The results of moisture determination using
moisture analyzer should be compared to those
obtained using the drying oven which is the
official standard. If such a value is not available
for comparison the experiment should rerun using
exactly the same material under the same
condition several time to make sure that the results
can be reproduced without losing the rapidity of
determination. The sample in such cases requires
proper preparation because it requires to be
homogeneous fine enough the maximum surface
area to drying and capable of being uniformly
spread over the pan.

Friability Test

The friability tests have been carried out in
abrasive drum and the value ranges from 0.198-
0.894. The values depict friability is within and
passes USP limit which is not greater than 1%
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wi/w, indicating enough mechanical integrity and
strength for prepared pellets.

Sieve Analysis

Arrange the set of sieves in descending order.
Weigh accurately the given sample (20 gm) and
pour on the top sieves. Place the lid to keep away
from loss during shaking. Function the sieve
shaking machine for 5 min. Collect fraction of

sample retained on each sieve and on receiver at
the bottom of set. Weigh the sample retained on
each sieve. Calculate percent frequency of every
size of particle. Determine geometric mean weight
diameter and geometrical standard deviation.
Sieve analysis revealed that almost 80% of pellets
were distributed between 30# sieves. So pellets
size distribution was found uniform.

Table.No.6 : Sieve Analysis

Sieves % Retained
Number | FO1 | F02 | FO3 | FO4 | FO5 | FO6 | FO7 | FO8
#16 65.70 | 68.70 | - - 456 | 489 | 3.69 | 4.69
#20 28 25 - - 72.6 | 72.83 | 71.83 | 71.83
#25 3.8 3.3 - - | 2238 | 21.6 | 23.97 | 22.87
#30 2.2 3 - - 0.46 | 061 | 0.51 | 0.70
Pan - - - - - - - -

Evaluation Parameter Of Capsule

Description

It is white opaque hard gelatin (Size 1) capsule
contains white to off white uniform, spherical size
orlistat beads. In size 1 hard gelatin capsule the
286 mg of beads are filled. The 286 mg of beads
content 160 mg of propranolol

Weight Variation

A capsule was designed to contains a specific
amount of drug. When the average mass of the

capsule was 366 mg the pharmacopeial limit for %
deviation is 7.5%. The % deviation of average
capsule weight for all capsules were found to be
within the specified limit. In FO1 and FO4 the bead
formed are of uneven shape. Hence the weight
variation was observed. In FO5 and FO8 batch,
spherical and uniform size of beads are observed
and weight variation of capsules were found in
specified limit shown in Table No.7.

Table.No.7 : Weight Variation of Propranolol Capsule

Formulations FO1 F02

FO3 | FO4 | FO5 | FO6 | FO7 | FO8

Weight variations (%) +2.52 | £1.55

+1.75 | #1.81 | +1.09 | £0.89 | £2.1 | £1.6

Content Uniformity
Drug content of formulation was once found to be
satisfactory. The results indicate all the

formulation containing drugs have been within the
limit (90- 110%) as per USP and the results had
been given in Table No.8.

Table.No.8 : Content Uniformity Of Propranolol Capsule

Formulations FO1 F02

F03

FO4 | FO5 | FO6 FO7 | FO8

97.89 | 96.80

Drug Content (%)

99.75

99.90 | 96.50 | 100.25 | 101.1 | 100.8

Lock Length of capsules
It was measured by vernier calipers. In FO1 and
FO2 batch the beads are uneven and dumbbell

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

shape ,after filling in capsule the capsule not lock
properly. FO3 to FO6 result found satisfactory had
been given in Table No.9
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Table.No.9 : Lock Length of Propranolol Capsule
Formulations FO1 F02 F03 F04 | FO5 FO06 | FO7 FO08

Lock Length (mm) | Notlock - Notlock 119 15 | 1935 | 1900 | 1906 | 19.21 | 19.19
properly properly

Disintegration Test thermostatically controlled fluid at 37°c and
The capsules are placed in the basket rack observed over the time described in the individual
assembly with disc, 900 ml water. which is  monograph. The result had been given in Table
repeatedly immersed 30 times per minute into a  No.10.

Table.No.10 : Disintegration Test Of Propranolol Capsule

Formulations FO1 F02 F03 F04 FO5 F06 FO7 FO8
Disintegration | 1 min. Imin. | 2min. | 1min. | 1min. | 1 min. | 2 min. 1 min.
Time (min) 40 sec. 30sec. | 10sec. | 50sec. | 25sec. | 15sec. | 15sec. | 45sec.
Assay Propranolol capsule contain an amount of orlistat

equivalent to NLT 90% and NMT 110% of the
labelled amount of Propranolol.

Table No.11 : Assay Of Propranolol Capsules

Formulations FO1 F02 F03 F04 F05 F06 FO7 F08
Assay (%) 100.6% | 98.60% | 100.5% | 99.70% | 98.30% | 101.40% | 98.4% | 101.40%

Water Content By Karl Fischer,
Table No.12 : Water Content Of Propranolol Capsules
Formulations FO1 F02 F03 F04 F05 F06 Fo7 F08
Water
0,
Content 3.97%wi/w | 4.66%w/w 3.70% 4.10%w/w | 4.50%w/w | 3.90%w/w 382 1 3.87
wiw %wiw | %w/w
(Yow/w)
Related Substances unspecified impurity NMT 0.2% and total

The total impurity observed was within acceptance  impurities NMT 3.0 %. The results had been given
criteria. Acceptance criteria will be any individual  in Table N0.8.13
specified impurity NMT 3.6 %. Any individual
Table.No.13 : Related substance Of Propranolol Capsules
Formulations FO1 F02 F03 F04 F05 FO6 | FO7 | FO8
Known Max (%) 0.06% | 0.04% | 0.07% | 0.12% | 0.34% | 0.30% | 0.20
Unknown Max(%o) 0.04% | 0.18% | 0.15% | 0.8% | 0.0% | 0.08% | 0.06
Total Impurities (%) | 0.10% | 0.22% | 0.22% | 0.20% | 0.34% | 0.42%
Known Max (%) 0.06% | 0.04% | 0.07% | 0.12% | 0.34% | 0.30%
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Table.No.14 : Comparative dissolution of RLD and test product

Dissolution | Volume 900 mL, USP type -1 (Basket), Speed -100 RPM

% Drug Release

Sr.No. | Time points (Hrs.) | As per monograph | RLD | B01 | B02 | B03 | B04 | BO5 | B06 | BO7

pH 1.2 Buffer

1 | 15 | NMT 30%

| 15 [ 24 [ 20 [ 27 [ 18] 15| 29 | 14

Followed by pH 6.8 Phosphate buffer

2 4 40 [ 54 | 47 [ 55 | 42 [ 34 | 58 | 40
- 0,
3 6 35-60% 55 | 68 | 61 | 68 | 54 | 45 | 71 | 53
4 8 65 | 76 | 71 | 76 | 65 | 55 | 79 | 63
5 10 55-80% 72 |81 | 798 | 73|62 85 | 70
6 12 77 | 85 | 84 [ 87 | 79 | 68 | 89 | 75
7 14 82 | 88 |88 [ 90 | 85 | 73 | 92 | 80
- 0,
8 18 70-95% 89 | 93 | 95| 94 | 92 | 82| 96 | 86
9 24 81-110% 1200 | 95 [ 103 | 98 [ 101 | 88 | 99 | 96
10 Recovery 100 | 96 [ 103 | 98 | 100 | 88 | 100 | 97
Dissolution Profile Of RLD VS. Batches
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]
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Time Points (Hrs.)
—@— RLD ®—B01 B02 BO3 —@—B04 —@—B05 —@—B06 —@—B07 —@— B0S8

Fig.No.4 : Comparative dissolution of RLD and test products

Comparative In-vitro Drug Release Studies
With Marketed Drug:

The test formulations were made keeping the
market formulation in mind. Various trials were
conducted and finally the optimized trial was then
comparatively studied with the marketed drug.
The following dissolution data was obtained as
mentioned below

Instrument:

Dissolution test Apparatus, USP type -1 (Basket),
Electro lab

Medium :

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

buffer PH 1.2 followed by buffer PH 6.8, 900 mi
volume, type Il paddle with coil wire sinker.
Apparatus :

Type I, 100 rpm

Temperature :

37°C

Time Point :

1.5,4,6,8,10,12,14,18,24 hrs & Recovery.

A comparative study of dissolution profile was
performed for both marketed as well as optimized
batch and it was observed that the optimized test
formulation showed similar dissolution profile as
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that of the marketed drug. It was observed that the ~ The cumulative % drug release was achieved to
test formulation for drug delivery. Also lag time  almost 99% as that of the marked drug Fig.No.8.3.

was maintained similar to that of the marked drug.
Table No.15. Comparison Of Dissolution Profile Of Optimized Batch With Marketed Drug

Time (Hours) RLD Inderal-LA 160 MG Test Product
% Drug release % Drug release
1.2 pH buffer
15 | 15 14
6.8 pH Phosphate buffer

4 40 40

8 65 63

12 77 75

24 100 97

F2 81

Comparative dissolution Profile of Innovator Capsules 160 mg Vs.
Test Product PPL HCL SR capsules 160 mg in 1.2 buffer followed by
PH 6.8 Phophate buffer

120

100

b
8 80
(]
o
< 60
oo
2
=)
S 40 )
20 /
J/
0
0 5 10 15 20 25 30
Time(Hours)
—&— Innovator PPL HCL SR Capsules

Fig.No.5 : Comparative dissolution Profile of Inderal-LA® Capsules 160 mg Vs. Test Product
OBSERVATION: T30481 (Propranolol Hydrochloride) Capsules

Dissolution of Test Product B No.: PROC-160- 160 mg in OGD Media and F2 found to be 81.
2211-044 was comparable with RLD Inderal-LA®
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Table No.16 : Comparative Multimedia dissolution of RLD and Batch 08

Product Name: Propranoclol HC1 Sustained Release Capsules 160 mg
Dissolution USP apparatus Basket (Type I), at 100 rpm, 900 ml
Condition volume and Temperature: 37 + 0.5 °C
No. of Unit N=6 N=6 N=6
Medium USP 0.1 NHC1 pH 4.5 AB pH 6.8 PB
B. No Disso | RLD Test RLD Test RLD Test
Time Limit T-
Point 1 RLD Test RLD Test RLD Test
(hr.)
0 0 0 0 0 0 0
4 35-60% 46 42 50 49 37 38
8 55-80% 72 69 79 76 64 67
14 70-95% 93 20 95 94 &0 82
18 98 o8 97 100 &5 84
F2 Calculation 73 83 83

Comparative multimedia dissolution of innovator and test product PPL
HCL SR capsules in 0.1 N HCL

120
. 100
[0}
©
3 80
[J)
x 60
oo
2
5 40
=20

0

0 2 4 6 8 10 12 14 16 18 20
Time (Hours)
Innovator PPL HCL capsules

Fig.No.6 : Comparative Multimedia dissolution of Innovator Inderal-LA 160 mg SR capsule & Test
product Propranolol HCL 160 mg SR Capsule in 0.1 N HCI, 900ml, 100 rpm using USP Type | (Basket)

4}" INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 234|Page

st

=



Akash R. Shahu, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 7, 224-239 [Research

Comparative dissolution Profile of Innovator Capsules 160 mg Vs.
Test Product PPL HCL SR capsules 160 mg in PH 4.5 Acetate

buffer
120
100 —
3 o
T 80
8
w 60
2
a 40
X
20
0
0 2 4 6 8 10 12 14 16 18 20
Time (Hours)_

—®— Innovator

—@— PPL HCL SR capsule

Fig.No.7 : Comparative Multimedia dissolution of Innovator Inderal-LA 160 mg SR capsule & Test
product Propranolol HCL 160 mg SR Capsule in pH 4.5 acetate buffer, 900ml, 100 rpm using USP Type I
(Basket).

Comparative dissolution Profile of Innovator Capsules 160
mg Vs. Test Product PPL HCL SR capsules 160 mg in PH
6.8 Phosphate buffer
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Fig.No.8: Comparative Multimedia dissolution of Innovator Inderal-LA 160 mg SR capsule & Test
product Propranolol HCL 160 mg SR Capsule in pH 6.8 Phosphate buffer, 900ml, 100 rpm using USP
Type | (Basket).

Observation: -

Multimedia dissolution of Test propranolol
hydrochloride 160 mg SR capsule of batch no
PROC-160-2211-044 was found Comparable with
Innovator Lot No. T30481 Inderal-LA SR Capsule
160 mg.

Dissolution Profile Comparison by F1& F2

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

The results of dissolution profile comparison by f1
and f2 shows the acceptable range in Table

No.8.17. In-vitro release profile of
formulation(FO6) is compared to marketed
product. The results of dissolution profile

comparison by f1 (between 0-15) and f2
(between50-100) shows that both the values of f1
(5.26) and f2 (65.44) were in acceptable range.
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the developed formulation was found to be stable
in desired pack.

Hence it can be concluded that the in vitro release
profile of orlistat capsule 120mg was similar to the
marketed product to an appreciable extent and also

Table No.17 : Results of f1 and f2 analysis

Test Value Obtained | Acceptable Value Result
Difference factor (f1) 9 Between 0-15 Accept
Similarity factor (f2) 81 Between 50-100 Accept

Stability Study Results
The stability studies of final trial were done for 1,
2 ,3& 6 months by packing in PVC/PVDC Blister
Containing 21 capsules in humidity chamber
(40°C/75% RH, 30°C/75% RH, 25°C/60% RH) formulation found to be stable at stress conditions
Table No.7.5. The stability observations showed of temperature and humidity.

Table No.18 Stability Observations (40°C/75%RH) of Optimized Trial [F08]

that all parameters of formulation including
physical parameters, impurity profile, content
uniformity or dissolution profile were within
specification limit. So it indicates optimized

Test Specifications 40°C/75%RH
Initial 1 Month | 2 Month
Description It is white opaque hard gelatin capsule | contains white to
Assay NLT 90% - NMT 110% 101.40% 99.80% 99.10%
Water by KF NMT 5% wiw 3.90%w/w | 4.10%w/w | 4.22%w/w
Related
Substance
Known Max NMT 0.5% 0.30 0.38 0.37
Unknown Max NMT 0.5% 0.12 0.11 0.16

Stability Dissolution result at 40°C/75%RH
Stability study was done on the optimized

i.e. 40°C/75%RH. Later the study proceeded to
evaluate the capsules for dissolution to know if
formulation (FO6) for a period of 2 months. The there is any change observed whether the
formulation was exposed to accelerated conditions ~ formulation remains stable.

Table No.19 Stability Dissolution result at 40°C / 75%RH

Sr. Time Points % Drug Release

No. Initial | 1 Months | 2 Months
1 1.5 16 14 14
2 4 42 40 41
3 6 54 53 52
4 8 65 63 61
5 10 72 70 70
6 12 79 75 74
7 14 85 80 82
8 18 92 86 85
9 24 96 96 95
10 Recovery 99 98 98
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Fig.No.9: Plot In-vitro Drug Released Data Of Stability Batch

SUMMARY AND CONCLUSION

The goal in designing sustained release system is
to reduce the frequency of dosing or to increase
effectiveness of the drug by localizing at the site of
action. research work was aimed with formulation,
development and evaluation of Propranolol
Hydrochloride Sustained Release Capsule 160 mg
a generic version of the reference listed drug
(RLD), Brand Inderal-LA[]. The drug powders
were subjected to preformulation studies. The
preformulation characteristics are within the
pharmacopoeia specification. The preformulation
studies were carried out and the results found to be
satisfactory. The drug and excipients compatibility
were carried out by HPLC method and physical
observation showed there was no interactions
between them. The drug assay and impurity were
carried out by HPLC method and the results found
to be satisfactory. The objective was to develop the
stable, robust, cost-effective formulation of
Propranolol Hydrochloride Sustained Release
Capsule that is therapeutically equivalent to the
Inderal-LA[] Propranolol  Hydrochloride
Sustained Release Capsules 160 mg . The study
investigated impact of intra-granular
Microcrystalline cellulose, SR beads coat with
Ethyl cellulose ECN50 and Hydroxy propyl
methy| cellulose level on drug product. The impact
of solvent uptake (Methanol and DCM) was

evaluated on the drug product. The formulation
composition was finalized based on the knowledge
gained from these studies The research
development study focuses on four key steps for
ER beads and final Capsules process development:
1) extrusion spheronization by wet granulation
method, 2) SR polymer coating, 3) Capsule
Filling. bottom spray of fluid bed processor was
selected for polymer coating of the ER beads. The
pellets have been analysed for the parameters such
as bulk density, tap density, compressibility index
and Hausner 's ratio. Drug release rate was same
when compared with the innovator sample. The
Propranolol sustained release pellets were
capsulation into capsules. All formulations were
evaluated for in vitro drug release by a predictive
dissolution method which was developed during
development program (USP apparatus | Basket pH
1.2 pH buffer followed by 6.8 pH Phosphate
buffer, 100 Rpm 900 MI for 24 Hours) by
performing an extensive evaluation of dissolution
conditions. The dissolution profile of Innovator
and prepared Propranolol sustained release
capsules were determined. The batches were
loaded for stability study as per ICH guidelines at
3 different conditions (25°C/60% RH, 30°C/75%
RH, 40°C/75% RH for 3 months) and evaluated in
comparison to the innovator product which shows
no change in physical appearance, assay and drug
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release which indicate the stability of the product.
From the results, batch (F8) was found to be
optimized due to results comparable to the
innovator product.
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