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The purposes of this research was to development and characterize an oral,
pulsutile, colon specific hydrogel beads to achieve time and/or site specific release
of Salbutamol sulphate based on chronopharmaceutical approach. Emulsion
internal ionotropic gelation has been suggested an alternative to as
extrution/external gelation in the encapsulation of several compounds including
anti asthematic drugs such as Salbutamol sulphate. Salbutamol sulphate is short
acting beta-adrenergic agonists which are used only for symptomatic relief of
asthma. Nocturnal asthma needs chronotherapeutic approach and Salbutamol
sulphate has short half life with a bioavailability of 30-50% orally. In order to
provide a oral colon specific action after predetermined lag time this was chosen
as the model drug. Hydrogel beads containing Salbutamol sulphate were prepared
by emulsion internal ionotropic gelation technique. Various polymers like sodium
alginate and chitosan were used in different concentrations in the preparation of
hydrogel beads. All the formulations were evaluated for surface morphology,
particle size analysis, drug content, entrapment efficiency, swelling index , in vitro
drug release was carried out in pH 1.2 buffer, pH 6.8 buffer and pH 7.4 buffer for
2 hours,3 hours and 3 hours respectively to mimic the conditions in GIT. It is
concluded that hydrogel beads are the potential system for oral pulsatile colon
specific delivery of Salbutamol sulphate for chronotherapy of nocturnal asthma.
Keywords: Colon specific, nocturnal asthma, Salbutamol sulphate

1. INTRODUCTION

CMR College of Pharmacy, Medchal, Telangana, India

E Mail: bathulabharathi 10@gmail.com

447

[TIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved



Bharathi et al.
Emulsion

internal  ionotropic gelation has been
suggested an dternative to as extrution/external
gelation in the encapsulation of severa compounds
including anti asthematic drugs such as Sabutamol
sulphate.

Salbutamol sulphate is a short acting beta-adrenergic
agonist which is used only for symptomatic relief of
asthma. 2 Salbutamol is given as the sulphate form for
its broncho dilating properties in the management of
disorders with reversible airways obstruction such asin
asthma and in certain obstructive pulmonary disease.
Nocturnal asthma needs chronotherapeutic approach
and Salbutamol sulphate has short haf life with a
biocavailability of 30-50% oradly. In order to provide
ora colon specific action after predetermined lag time
this was choosen as the model drug. * Traditionally
drugs are released in an immediate or extended pattern.
Disease like Asthma results in increased arway
responsiveness & worsening of lung function. These
symptoms typically occur between midnight &
especially around 4am. * These systems have a peculiar
mechanism of deivering the drug rapidly and
completely after a lag time i.e., a period of “no drug
release.” Though most delivery systems are designed
for constant drug release over a prolonged period of
time, pulsatile delivery systems are characterized by a
programmed drug release, as constant blood levels of a
drug may not always be desirable. Pulsatile systems are
designed in a manner that the drug is available at the
site of action at the right time in the right amount”.
These systems are beneficial for drugs having high
first-pass effect, drugs administered for diseases that
follow chronopharmacological behavior, drugs having
specific absorption site in GIT, targeting to colon and
cases where night time dosing is required. ® One the
other hand colon specific drug deivery systems
(CDDS) have been developing as one of the site

specific drug deivery systems. Along with many

Volume 2 (6), 2014, Page-447-456

applicationsin local and systemic delivery of drugs the
CDDS would aso be advantageous when a delay in
absorption is desirable from a therapeutic point of view
as for the treatment of diseases that have peak
symptoms in the early morning and that exhibit
circadian rhythm, such as nocturnal asthma, angina and
rheumatoid arthritis. It is a well established fact that
average residence time of aformulation in stomach is 2
hours, and that in intestine is 3 hours. ”*® Thus, average
lag time for a formulation to reach colon is taken as 5
hours. Since the objective of the study wasto formulate
a drug delivery system for treatment of nocturnal
asthma, it was desired to have amost 100% drug
release in colon within 3 hours after the system reaches
colon. It was desirable to have drug release below 10%
till 5 hours. Thus, essentidity of the study was to
protect drug release till 5th hour and have near to 100%
drug release by 8th hour. An attempt has been made to
develop multiparticulate dosage form instead of single
dosage form as there are potentiad advantages of
multiparticulate system which include no risk of dose
dumping, reduced risk of local irritation, less inter and
intra subject variability and increased bioavailability. °
2. MATERIALSAND METHODS
Salbutamol sulphate purchased from Alkem Private
limited, Mumbai, India. Sodium alginate Chitosan
were obtained from SD Fine-Chemicals Limited,
Mumbai, India. All other ingredients, reagents and
solvents were of analytical grade.
Design of the experiment:
Developing Salbutamol sulphate hydrogd beads with
the following independent variables. stirring speed,
drug polymer ratio and span 80% three levels of each
independent variable were used for the above design.
Preparation of salbutamol sulphate hydrogd beads:
10,11
Different concentrations of polymer solutions were

prepared by dissolving the specified amount of
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polymer in 30 ml of hot water, and then drug was

dispersed in this polymer solution using magnetic
stirrer for 10 min. A suspension of Cacos was dispersed
in to drug polymers solution. After homogenization,
the mixture was added into liquid paraffin oil
containing different concentrations of span80
(emulsifying agent) and emulsified at 200 rpm. After
emulsification liquid paraffin containing glacial
acetic acid mixture was added to w/o emulsion and
gtirring was continued to permit calcium carbonate
solubulization. A solution of Cacl, containing tween20
was added to the partition to recover the gelled beads
from oily phase by decantation. Hydrogel beads were
washed with Cacl, containing tween20 to remove
residual oil. Hydrogel beads were removed from oily
phase by using an acetate buffer a pH 4.5 and
successively washed with this buffer until no more ail
was detected by optical microscope observation. A
sample of prepared beads for formulae is examined
under optical microscope to detect the presence of ail
droplets. Furthermore a sample of the prepared beadsis
pressed between two filter papers to detect the presence
of any oily droplets and finally hydrogel beads were
dried for 48 hrs at room temperature.

Evaluation parameters

The prepared hydrogel beads were evaluated for shape
and surface characteristics, particle size, drug content,
entrapment  efficiency, swelling index, in-vitro
dissolution studies and stability studies.

a. Fourier Transform
(FTIR):

The IR absorption spectra of the pure drug and with

Infrared Spectroscopy

different excipients were taken in the range of 4000-
450cm™ using KBr disc method, 1-2 mg of the
substance to be examined was triturated with 300-
400mg of finey powdered and dried potassium
bromide. These quantities are usualy sufficient to give
a disc of 10-15mm diameter and pellet of suitable
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intensity by hydraulic press. The scans were evaluated

for presence of principle peaks of drug, shifting and
masking of drug peaks due to presence of excipients.

b. Scanning electron microscopy analysis (SEM):
The shape and surface characteristics were determined
by scanning eectron microscopy *? (model-JSM,
35CF, jeol, Japan) using gold sputter technique. The
samples for SEM were prepared by lightly sprinkling
the beads on a double adhesive tape, which stuck to an
aluminum stub. The stubs were than coated with gold
to a thickness of ~300A° using a sputter coater and
viewed under the scanning electron microscope. A
working distance of 20nm, a tilt of zero-degree and
accelerating voltage of 15kv were the operating
parameters. Photographs were taken within a range of
50-500 magnifications.

c. Particlesizeanalysis.

The particle size of Hydrogel beads was determined
using optical microscopy method. ** Hydrogel beads
were counted for particle size using a calibrated optica
microscope. After drying at 37°C for 48 hours, the
mean diameter of the dried beads was determined by a
seving method wusing USP dandard sSeves.
Observations are recorded in Table 2. The study was
performed in triplicate.

d. Drug Content:

To ensure the consistency of dosage units, each unit in
a batch should have active substance content within a
narrow range around the label claim. Dosage units are
defined as dosage forms containing a single dose or a
part of a dose of an active substance in each dosage
form. Beads from each formulation were powdered.
Equivaent weight of beads was weighed and dissolved
in 5ml of water in 50ml standard flask. Shake them and
make up with pH 7.4 phosphate buffer and then
centrifuge it. From that take 5ml of solution in 50 ml
standard flask make up with pH 7.4 phosphate buffer.

Generaly, the drug content in any formulation should
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fal within the limit of 90 — 110%. Observations are

recorded in Table 2. The study was performed in
triplicate.

e. Encapsulation efficiency:

Encapsulation efficiency (EE) is the amount of added
drug (in percent) that is encapsulated in the formulation
of the beads. The EE of drug from hydrogel beads can
be calculated in terms of the ratio of drug in the final
formulation to the amount of added drug. An
accurately weighed amount 5mg of drug equivaent
beads of the formulation of beads was dispersed in 100
ml of pH 7.4 phosphate buffer. The sample was
ultrasonicated for 3 consecutive periods of 5 minutes
each, with a resting period of 5 minutes each. It was
left to equilibrate for 24 hours a room temperature,
and then centrifuged at 3000 rpm for 15 minutes. ™
The concentration of Salbutamol sulphate in the
decanted buffer and washing solutions was determined
by measuring the absorbance at 276nm using a UV-
Visible Spectrophotometer (Shimadzu, Japan). The
determinations were made in triplicate.

f. Swelling studies:

Swelling
percentage water uptake by the beads The hydrogel
beads (100 mg) were placed in 100 ml pH 1.2 buffer
for 2 hrs then in 100ml of pH 6.8 buffer for next 3hrs
and 100ml of pH 7.4 buffer for the remaining time and

raio was studied by measuring the

allowed to swell up to a constant weight. The beads
were removed at definite time intervals from their
respective swelling media and weighed after drying the
surface water using filter paper. **> Swelling percentage
is calculated according to the following formula,
Swelling index = (S-T) / Tx100

Where,

S=Theweight of the hydrogel beads after swelling.

T =Theinitial weight of the hydrogel beads.

g. Invitrodrugreleasefor beads:
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Dissolution is considered as one of the most important

quality control tests performed on pharmaceutical
dosage forms and is now developing into a tool for
predicting biocavailability, and in some cases, replacing
clinica studies to determine bioequivalence. In vitro
release studies of prepared Hydrogel beads were
carried out using USP Type | dissolution apparatus
(basket) at 100 rpm. *° Dissolution was carried out for a
total period of 8 hours using 0.1 N HCl (pH 1.2) for
first 2 hours, phosphate buffer (pH 6.8) for the next
3hours and pH 7.4 for the remaining time maintained at
a temperature of 37+1°C. At periodic time intervals, 5
ml of sample withdrawn were filtered through 0.45p
membrane filter, and concentration of drug in each
sample was analyzed by UV spectrophotometer at 276
nm and cumulative percent release was
calculated. Five milliliters of fresh dissolution media

drug

was added each time to maintain the sink conditions.
The drug release at different time intervals was
anayzed by UV. The study was performed in triplicate.
h. Stability Studies:

Stability studies were carried out a accelerated
condition (25 C #2° C at 75% RH +5%RH), (30° C
+Z C at 75% RH +5%RH) and (40° C +2° C at 75%
RH +5%RH) for the optimized formulation F6. The
beads were stored a (25 C #2° C at 75% RH
+506RH), (30° C +2° C at 75% RH +5%RH) and (40°
C +2° C a 75% RH #5%RH) for accelerated
temperature in closed high density polyethylene bottles
for 3 months. The samples were withdrawn after
predetermined Period of 1 month, 2 month and 3
month. The samples were analyzed for its drug content
and In-vitro drug released.

Drug release kinetics '

Zeroorder model:

To study the zero order release kinetics the release rate
data arefitted to the following equation

F=Kot
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Where,
Fisthefraction of drug release
K isthe rate constant
T isthereleasetime
First order mode:
This model has aso been used to describe absorption
and/elimination of drug, the release of the drug which
followed first order kinetic can be expressed by the
equation
L og C=log c0-kt/2.303
Where,
Coistheinitia concentration of drug
K isthefirst order rate constant
t=isthetime
Higuchi release model:
To study the higuchi release kinetics, the release rate
data was fitted to the following equation
F=KH.t1/2
Where,
F isthe amount of the drug release
Khisthereleasetime
tisthereleasetime
Korsmeyer and peppas mode!:
The release rate date were fitted to the following
equation,
Mt/M8 =KM.tn
Where,
Mt/M8 isthe fraction of drug release
KM istherelease congtant t is the release time

3. RESULTSAND DISCUSSION
Particle Size:
The particle size values ranged from 577.52+29.5um to
590.67+40.2 um for al formulations. The particle size
of formulations F1, F2, F3 and F4 containing chitosan :
drug in the concentrations ranging from 1:1 to 1:2 was
585+42.8um,  579.9+40.01um,
584.9+48.02um and 580.6+33.9um.

found to be
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The particle size of formulations F5, F6, F7 and F8
containing sodium alginate : drug concentration

ranging from 1.1 to 1.2 was found to be
577.52+29.5um, 590.67+40.2um, 588.71+34.08um
and 586.90+48.64um respectively. With increase in the
polymer concentrations an increase in the particle size
of the beads was observed.

Percent yield:

The percentage (%) yield values ranged from 56+42.3
to 83 for al the formulations.

FTIR studies:

3460.68cm ™", 3021.53cm™, and
1466.55cm ™ corresponding  to the presence of
functional groups such as Tri-methyl group, secondary
group. The FTIR of
salbutamol sulphate + Sodium alginate formulation has
shown intense bands at 3473.80cm™, 3022.45cm™,

and 1438.90cm ' which indicates no change in the

amine group, and phenol

functional groups such as Tri-methyl group, secondary
amine group,
undisturbed structure of Salbutamol Sulphate, which

and phenol group and confirmed
indicates no drug-excipient interaction.

Swelling index:

The swelling Index was in the range of 3.18 to 17.39 at
the end of 8 hours when kept in different buffer
mediums. In pH 1.2 buffer dight swelling was
observed among all formulations F1 to F8. High
swelling was observed during 3 to 6 hours in the
presence of pH 6.8 phosphate buffer and a constant
increase in swelling was observed in pH 7.4 buffer as
well for al the formulations. F5, F6, F7, and F8
formulations’  containing sodium  alginate and
combination of chitosan and sodium aginate aong
with the drug was found to have swelling index of
3.26, 3.60, 3.65 and 3.72 respectively. Swelling index
of al formulations except formulations containing
combination of chitosan and sodium alginate was

found to be increasing with increase in concentration of
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polymer. It was observed that as combination of
chitosan and sodium alginate concentration increases
there was a decrease in swelling index.

Entrapment efficiency:

The entrapment efficiency vaues
79.53+1.54 to 95.49+1.05 for al the formulations. The

entrapment efficiency of formulations F1,F2, F3, and

ranged from

F4 containing Chitosan + drug was found to be
79.53+1.54, 82.23+1.84, 84.97+1.2 and 90.57+0.58
for 1:1, 1:2, 1:1 and 1:2 ratios respectively.

The entrapment efficiency of formulations F5, F6, F7
and F8 containing sodium alginate, combination of
chitosan and sodium alginate and drug in the
concentrations ranging from 1:1 to 1:2 was found to be
89.7610.33, 95.49+1.05, 88.18+0.1, and 83.73+0.43
With
concentrations an increase in the entrapment efficiency
of the beads was observed.

respectively. increase in the polymer

For selected formulation entrapment was found to be
more in F6. So it is indicated only optimum
concentration is suggestable. From the above result F6
(drug and combination of chitosan and sodium
alginate) was sel ected as a optimized formulation.
Drug Content:

The drug content ranged from 99.99+0.50% to
96.71+0.33% for al the formulations. The drug content
for all the formulations was found to be within the
limits.

Drug release studies:

All the Eight formulations of hydrogel beads were
subjected to dissolution studies. Dissolution was
carried out in USP type | apparatus at 100 rpm in the
volume of 900ml dissolution media of 0.1N HCL for
initial 2 hours then in pH 6.8 phosphate buffer for next
3 hoursand in pH 7.4 phosphate buffer for last 3 hours.
In pH 1.2 phosphate buffer after 2 hours the drug
rdlease for F1, F2, F3 and F4 was 8.99+0.73,
9.21+0.41, 11.25+042, 7.48+0.08, respectively. F3

Volume 2 (6), 2014, Page-447-456

showed a burst release in the 3 hour in pH 6.8 by
releasing 78.59+0.10% of the drug. F4 showed a drug
release of 87.53+0.12 by the end of 4™ hour. F1 and F2
showed a release rate of 99.61+0.35 and 98.79+0.12
respectively by the end of 5 hours. The drug was
released prior to the predetermined lag time (5 hours)
in al the four formulations so further work was done
by changing the polymer.

In pH 1.2 phosphate buffer after 2 hours the drug
rdease for F5, F6, F7, and F8 formulations was
10.75+£0.12, 7.21+0.38, 5.84+0.27, and 8.34+0.45%
respectively. F5, F6, F7 showed 98.46+0.41,
10.3+0.31, 98.9+0.42% drug release by the end of first
5 hours of dissolution study. In formulations F5, F6, F7
released prior to the
predetermined lag time. So further work was done by

and F8 the drug was

decreasing the concentration of the polymers. F6
showed a release rate of 99.6+0.35 by end of 8" hour
of dissolution study. In the formulation F6 lag time was
maintained and drug released after 5 hours. It was
observed that a proper lag time of 5 hours was
maintained for the sodium alginate and chitosan.
Stability studies:

The optimized formulation was stored in different
conditions to check the stability. Drug content of the
optimized formulation F6 initialy was 99.6%. At
25°C/60%RH the values of drug content were found to
be 99.55, 99.53 and 99.51 in the 1%, 2™ and 3" months
respectively. At 30°C/75%RH the values of drug
content were found to be 99.54%, 99.52%, and 99.50
% in the 1%, 2™ and 3" months respectively. At
40°C/75%RH the values of drug content were found to
be 99.56, 99.55 and 99.54 in the 1%, 2™ and 3" months
respectively.

From the above result it can be concluded that there
was no significant change in physical and chemical
properties of the Hydrogel beads of formulation F-6
after 3 Months.
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Formulation of hydrogel beads of salbutamol
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3 76.41+73.81+0. 78.59+0. 64.81+0. 62.37+0. 8.5+0.38 42.7+0. 62.25+0.

0.37 92 10 42 20 62 32
sulphate:
4 89.23+0.94.56+0. 87.53+0. 84.21+0. 9.72+0.2 81.1+0. 88.54+0.
55 43 12 22 8 20 15
5 98.79+0. 99.35+0. 99.87+0. 98.46+0. 10.3+0.3 98.9+0. 97.7+0.3
12 09 16 41 1 42 8
Table 1. Various formulations of Salbutamol Sulphate 6 99?310. 99.;210. 72'?0'5
hydrogel beads 7 8940.12
Formulat Drug Chitosa Sodiu CaCo Spa Liquid Glacial TweeCaCl Spee o
ion Code (gm) n(gm) m 3 n80paraffi acetic n , d 8 99.6x0.0.
Alginat (gm) (ml) noil acid(m20(ml (gm) (rpm 35
e(gm) (ml) )} ) ) Table 4: Dissolution data for kinetic models
SN TimlogT Square %C %Drug log LOG% cuberoot of
F1 05 05 - 0375 1 50 20 2 05 200 O e rootof R remaini %CR DRUG %drug
F2 05 10 - 0375 1 50 20 2 05 200 Time ng RETAINE remaining
F3 05 05 - 037515 50 20 2 05 200 D
F4 05 10 - 037515 50 20 2 05 200 0O 0 O 0 0 100 0 2 4.641589
F5 0.5 - 05 0375 1 50 20 2 05 200
6 05 05 10 0375 1 50 20 2 05 200 1 1 0 1 583 94.17 0.765 1973913 4.549575
F7 05 - 05 037515 50 20 2 05 200 669
F8 025 0.75 10 037515 50 20 2 05 200 2 2 0.30114142147.21 92.79 0.857 1967501 4.527242
- 03 935
Evaluation of hydrogel beads: 3 3 04771732051 85 915 0929 1961421 4506164
Determination of drug entrapments efficiency, drug 121 419
_ . _ _ 4 4 0602 2 972 9028 0987 1.955592  4.486047
loading, and yield, swelling ratio 06 666
efficiency, drug content 97 837
FORMUL PARTIC % SWELL SWELL SWELL ENTRAP DRUG 6 6 0778 244949 724 276 1859 1440909  3.02206
ATION LE VYIEL ING ING ING MENT CONTE 151 739
CODE SIZE(u D RATIO RATIO RATIO EFFICIE NT 7 7 0.845 2.645751 89 11 1.949 1.041393 2.22398
m) IN pH IN IN NCY 098 39
12 pH68 pH74 8 8 00032.82842799.6 04 1998 -0.39794 0.736806
F1 585+42.856+42. 3.18 16.33 17.00 79.53+1.5497.56+0. 09 259
3 % 50%
F2 579.9+4073+39. 3.20 16.22 17.18 82.23+1.8498.52+0.
oL 02 % 2% Stability studies:
F3 584.9+4876+48. 3.24 16.29 17.16 84.97+1.2 96.71+0. - . - .
02 02 % 23% Table 5: Results of stability studies of optimized formulation F-
F4 580.6£3380+0.2 3.22 16.34 17.21 90.57+0.5898.31+0. 6
9 0 % 51%  Formulation Parameters Initial 1% 2 39 Limitsas per
F5  577.52+283+26 326 1655 17.28 89.76+0.3399.88+0. Code Month Month Month Specifications
95 % 13%
F6 590.67+484+1.4 3.10 16.00 16.82 95.49+1.0599.99+0. F-6 25°C/60%RH 99.6 9955 9953 99.51 Not lessthan
0.2 8 % 50% % Release 85 %
F7 588.71+375+0.6 3.65 1716 17.34 88.18+0.1 98.37+0. F-6 30°C/75% RH 99.6 9954 9952 9950 Not lessthan
4.08 7 % 32% % Release 85 %
F8 586.90+4 79+0.7 3.72 1712 17.39 83.73+0.4398.19+0. F6 A0°C/75% RH 996 9956 9955 9954 Not lessthan
N " ) ) ) .
8.64 8 % 24% 9% Release 85 %
F-6 25°C/60% RH 99.99 99.87 99.84 99.83 Not lessthan
I'n vitro- dissolution profile: Assay Value 90 %
Table 3: Dissolution data of prepared hydrogel beads Nmﬂgrf/thm
" 0
Tt:me L2 R R R 6 F7 P8 F-6  30°C/75%RH 99.99 99.86 99.84 99.84 Not lessthan
(hrs) Assay Value 90 %
Not more than
0 0 0 0 0 0 0 0 0 110 %
1 899+09.21+0.411.25+0.7.48+0.06.89+0.55.83+0.5 3.6+£0.4 6.1+0.25 F-6 40°C/75% RH 99.99 99.85 99.85 99.84 Not lessthan
.73 1 42 8 1 6 Assay Vaue 90 %
2  12.49+15.38+0.22.87+0.11.48+0. 10.75+0. 7.21+0.3 5.84+0. 8.34+0.4 Not more than
+0.64 23 95 24 12 8 27 5 110 %
453

IO International Journal of Pharma Research and Health Sciences. All rights reserved



Bharathi et al.

FTIR studies;
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Fig 1: FT-IR spectra of Salbutamol sulphate
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Fig 2: FT-IR spectra of Optimized formulation

Scanning electron micr scopy analsis(SEM):

Fig 3: Scanning electron microscopy analysis (SEM) for
optimized formula
Dissolution profiles of

Salbutamol  sulphate

hydrogel beads:
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Dissolution Profiles

% Drug release

TIME{hrs)

Fig 4: Dissolution profiles of prepared formulations F1to F8

Kinetic models:
(@) ZeroOrder Kinetics:

120 v=13.002x- 18.388
R* = 0,589

* %CR

1]
5

Linear (%CR)

TIME(hrs)

Fig5: Zero order plotsfor optimised formulation

a |
|
v -D.22a2xs 24407 |
Ri - 0768 |
e e e e e e
& 15 -
= . LoasBAUS RETANED
5 -
= Linear (LOGH DRUG
g o= RETAINED)
o
e 2 a P n 10
0.5 -
! TIME )

Fig 6: First order plot for optimised formulation
(c) Higuchi Models:

¥ = 34.005x%- 27.992
R = 0,70

* MCR

%R

Linear (%6CR)

a5 1 15 2 25 a

L}
oo

SOUARE ROOT OF TIME

Fig 7: Higuchi plot for otimised formulation
(d) Korsmayer Peppas Equations:

25
2 e * - y=1.4372u+ 0.4677
R = 06677
515 -
v
g, = . @ + log%CR
* —F Linear (log %CR}
05 1—
4]
a 0.2 0.4 0.6 a8 1

LOG TIME

Fig 8: Korsmayer peppas plot for optimised formulation
(e) Hixon Crowell Erosion Equation:
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Fig 9: Hixon crowell plot for optimized formulation

4. CONCLUSION
The present investigation was carried out to be to
develop and characterize an oral, colon specific
multiparticulate device (hydrogel beads) to achieve
time and/or site specific release of Salbutamol sulphate
based on chronopharmaceutical approach. Results of
release studies indicate that combination of chitosan
and sodium aginate beads offer a high degree of
protection from premature drug release in simulated
upper GIT conditions. These beads deliver most of the
drug load in the colon. Thus, spherical combination of

chitosan and sodium alginate hydrogel beads are a

potential system for colon delivery of Sabutamol

sulphate for treatment of nocturnal asthma.
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