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Abstract
The main objective of this work was to design, synthesized & evaluates the Floating microsphere of
muscle relaxant drug Thiocolchicoside. Thiocolchicoside (THC) is used clinically for its muscle
relaxant, anti-inflammatory, and analgesic properties. Microspheres are solid spherical particles
ranging in size from 1-1000 μm. They are spherical free flowing particles consisting of proteins or
synthetic polymers. They are biodegradable in nature. The work investigated the design and
evaluation of microspheres by Ionotropic gelation technique method. The surface morphology study
by SEM indicated that microspheres were spherical with smooth surface. There was no interaction
between the drug and polymers, as studied by FTIR study. The prepared microspheres were
characterized by entrapment efficiency, particle size, micromeritics properties. The drug has to be
delivered for a prolonged period of time and many medicines have to be taken simultaneously in case
of chronic patients. The Floating microspheres were shown to be effective for increasing the
bioavailability. Among all formulations, F5 showed better drug release rate and buoyancy, which is
considered as the best formulation. Stability studies shows about less than 0.5 % of drug degrade in 60
days indicating relatively good stability study of the formulation. The Floating microspheres were
shown to be effective for increasing the bioavailability of Thiocolchicoside in gastric. From the current
study it can be concluded that the increase in bioavailability due to the floating microsphere drug
delivery system.
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Introduction

Materials and Methods

Microspheres are defined as “Monolithic sphere or therapeutic
agent distributed throughout the matrix either as a molecular
dispersion of particles (or) can be defined as structure made up
of continuous phase of one or more miscible polymers in which
drug particles are dispersed at the molecular or macroscopic
level [1]. It has a particle size of (1-1000 μm). Microspheres as
carriers of drug become an approach of controlled release
dosage form in novel drug delivery system. Further, currently
available slow release oral dosage forms, such as enteric coated
or double-layer tablets which release the drug for 12-24 hours
still result in inefficient systemic delivery of the drug and
potential gastrointestinal irritation [2]. Microspheres are solid
spherical particles ranging in size from 1-1000 μm. They are
spherical free flowing particles consisting of proteins or
synthetic polymers which are biodegradable in nature. Glass
microspheres polymer and ceramic microspheres are
commercially available. Solid and hollow microspheres vary
widely in density and therefore, are used for different
applications [3]. Solid microspheres have numerous
applications depending on what material they are constructed
of and what size they are. In contrast to drug delivery system,
the word novel is searching something out of necessity. To
obtain maximum therapeutic efficacy, it becomes necessary to
deliver the agent to the target tissue in the optimal amount in
the right period of time there by causing little toxicity and
minimal side effects [4].

The muscle relaxant drug Thiocolchicoside was obtained from
Associated Biotech Pvt. Ltd. H.P. India (India Glycols
Limited), HPMC was obtained from (LOBA Chemical Pvt.
Ltd.), Ethyl Cellulose obtained from (SD Fine Chem Ltd.),
Sodium alginate were obtained from (SD Fine Chem Ltd.),
Sodium bi carbonate (Merk India Limited), Ethanol obtained
from (SD Fine Chem Ltd.), Calcium Chloride obtained from
(SD Fine Chem Ltd.), Glacial acetic acid obtained from (SD
Fine Chem Ltd.), All the other chemicals were of analytical
grade [5].
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Preparation of thiocolchicoside microspheres
Microspheres of Thiocolchicoside were prepared by ionotropic
gelation method using different proportion of polymers as
shown in Table 1. Sodium alginate solution was added to
weighed amount of ethyl cellulose dissolved in required
quantity of ethanol [6]. Weighed quantity of drug and polymer
was triturated to form fine powder then added to above
solution. Sodium Bicarbonate, a gas forming agent was added
to this mixture and the resulting solution was stirred uniformly
using a 26 gauge syringe needle the above solution was
dropped into 100 ml of gently agitated calcium chloride 4%
w/v solution to obtain microspheres. The solution containing
microspheres was stirred slowly using magnetic bead for 10
min. the microspheres were further allowed to remain in the
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same solution for 20 minutes to improve mechanical strength.
The formed microspheres were filtered, washed with distilled
water air dried at room temperature and stored in desiccators
[7].
Table 1. Formulation chart of microspheres.
Thiocolc
hicoside

Differential Scanning Calorimetry: The DSC curve of
Thiocolchicoside showed single endothermic peak at
194 ° C.The DSC profile of optimize formulation shows lower
intensity peak at about 165 ° C. By this it is clear that in peak of
formulation crystallinity is decrease and no interaction takes
place between drug and polymer [11].

Formula
tion
Code

HPMC

EC

NaHCO3

Na-Alg

(gm)

(gm)

(mg)

(gm)

CaCl2

F1

0.750

0.500

150

1.75

0.500

4

F2

1 .00

1.00

50

1.75

0.500

4

F3

0.500

0.750

200

1.75

0.500

4

F4

1.00

1.50

100

1.75

0.500

4

F5

0.750

0.500

250

1.75

0.500

4

F6

0.750

1.00

250

1.75

0.500

4

F7

1.00

0.750

500

1.75

0.500

4

F8

1.50

0.500

125

1.75

0.500

4

F9

1.00

1.500

50

1.75

0.500

4

Figure 2. Differential Scanning Calorimetry (DSC) of pure
drug.

F10

2.25

0.750

100

1.75

0.500

4

In- vitro Dissolution Studies: The release rate of floating

(%)

(gm)

Evaluation of prepared microspheres: There are following
Preformulation parameter which is evaluated before the
preparation of microsphere like Micromeritic property such as
Bulk density, Tapped density, Carr’s index, Hausner’s ratio and
Angle of repose [8]. Particle Size Analysis, Percentage drug
entrapment and Floating behavior.
Scanning Electron Microscopy: The shape and surface of
morphology of drug loaded microspheres were investigated by
using scanning electron microscope. The sample was spread on
stub and coated with a layer of gold using spur coater.
Afterwards, the stub containing the sample was placed in the
scanning electron microscope chamber at the acceleration
voltage of 20 kV chamber pressures of 0.6 mm/ Hg then
photomicrographs were taken at different magnification [9].
Scanning Electron Microscopy of prepared microsphere:
The floating microspheres of Thiocolchicoside prepared by the
ionotropic gelation method were found to be discrete,
spherical, free flowing, and the monolithic matrix type. The
microcapsules were uniform in size, with size range of 300 μm.
The SEM photographs indicated that microcapsules were
spherical and completely covered the coat polymer [10].

Figure 1. Microspheres with size ranging approximately from
300 to 900 μm.
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microspheres was determined in a United States
Pharmacopoeia Standard basket type dissolution apparatus. A
weighed amount of floating microspheres equivalent to
required amount of drug was filled into a hard gelatin capsule
size ‘0’ number and placed in the basket of dissolution rate
apparatus containing dissolution medium. The dissolution fluid
was maintained at 37 ± 1°C and rotation speed at a 50 rpm.
Perfect sink conditions prevailed during the drug release study
[12]. 5 ml samples were withdrawn at each time interval,
passed through a 0.25 µm membrane filter (Millipore), and
analyzed using UV Spectrophotometer to determine the
concentration present in the dissolution medium. The initial
volume of the dissolution fluid was maintained by adding 5 ml
of fresh dissolution fluid after each withdrawal.
Stability Studies of Microspheres: Stability Studies were
performed according to ICH guidelines. Optimized formulation
was packed in a glass vial sealed with aluminum foil and
rubber cap and kept for three months at 25 ± 50°C and 75%
RH and 40 ± 50°C and 75% RH in stability chamber. At the
end of studies microsphere were evaluated for in vitro % drug
release and %Buoyancy [13].

Results and Discussion
The particle size was determined by optical micrometer and
average particle size was found to be in range of 379 ± 2.63 to
400 ± 2.14. From Scanning Electron microscopy (SEM) it was
observed that, microspheres were found to be spherical in
shape with smooth surface texture with a hollow space within.
Among all formulations, F5 showed better drug release rate &
buoyancy, which is considered as the best formulation (Table
2). Various Micromeritic properties of prepared microspheres
are following.
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Table 2. Percent yield, percent buoyancy, drug content and
drug entrapment efficiency omicrospheres.
Formulati
on Code

% Yield

%
Buoyancy

Theoretica
l
drug
Content(g
m)

Actual
drug
Content
(gm)

%
Drug
entrapmen
tefficiency

F1

58.47

67.5

0.5

0.3978

62.56

F2

59.88

69

0.5

0.3177

59.54

F3

63.8

78

0.5

0.3582

65.64

F4

56.7

71.2

0.5

0.3665

55.3

F5

60

80.1

0.5

0.3398

57.56

F6

56.04

69.3

0.5

0.36925

56.85

F7

61.48

71.9

0.5

0.3665

64.3

F8

68.33

73.9

0.5

0.35635

68.27

F9

62.21

72.7

0.5

0.36005

66.01

F10

58.54

78.1

0.5

0.28545

59.09

%Drug release of optimized formulation
Stability of preparation is an important factor to estimate the
quality of the dosage forms. Thus accelerating testing was
carried out to study on stability of Thiocolchicoside loaded
microspheres. The results showed no marked change in
physical properties (color, surface morphology and particle
flow) and no significant difference in floating ratio and drug
loading was observed in comparison with the Thiocolchicoside
loaded microspheres before storage in stability chamber (Table
3).
Table 3. Accelerated stability study for optimized formulation.
Temprat Items
ure
&
Humidit
y
25 ± 5°C %Buoya
&
75% ncy
RH
%Drug
release

40 ± 5°C %Buoya
&
75% ncy
RH
%Drug
release

Days
0

30

60

Colour

F5

72.24

69.78

66.69

Light
Brown
Yellow

F5

81.23

80.61

79.82

Light
Brown
Yellow

F5

71.81

70.78

68.56

Light
Brown
Yellow

F5

80.77

80.32

79.44

Light
Brown
Yellow

Conclusion
The floating hollow microspheres (microspheres) of
Thiocolchicoside by inotropic gelatin method for sustained
delivery by using polymers like Hydroxy propyl methyl
cellulose (HPMC) and Ethyl cellulose in order to extend the
drug release for about 8 hour in the upper GIT, which may
result in enhanced absorption and there by improved
3

bioavailability. The particle size was determined by optical
micrometer and average particle size was found to be in range
of 379 ± 2.63 to 400 ± 2.14. From Scanning Electron
Microscopy (SEM) it was observed that, microspheres were
found to be spherical in shape with smooth surface texture with
a hollow space within. Among all formulations, F5 showed
better drug release rate & buoyancy, which is considered as the
best formulation. Stability studies shows about less than 0.5 %
of drug degrade in 60 days indicating relatively good stability
study of the formulation.
The Floating microspheres were shown to be effective for
increasing the bioavailability of Thiocolchicoside in gastric.
From the current study it can be concluded that the increase in
bioavailability due to the floating microsphere drug delivery
system. Floating Drug Delivery Systems have a bulk density
lower than gastric fluids and thus remain buoyant in stomach
for a prolonged period of time, without affecting the gastric
emptying rate. While the system floats on gastric contents, the
drug is released slowly at a desired rate from the system. After
the release of drug, the residual system is emptied from the
stomach. This results in an increase in gastric retention time
and a better control of fluctuations in plasma drug
concentrations.
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