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ABSTRACT
The aim of this study was to prepare and evaluate vinpocetine loaded lipospheres by emulsion method. The lipospheres carrier system has several
advantages over other delivery systems in term of physical stability and low cost of ingredients. Vinpocetine is selected because it is best known for
its neuroprotective effects and age-related memory impairment. Lipospheres were prepared by using bees wax, cetyl alcohol, paraffin wax and
stearic acid. In this study prepared lipospheres were evaluated on the bases of particle size distribution, drug loading , entrapment efficiency and
drug release. To determined surface morphology of prepared lipospheres scanning electron microscopy (SEM) was used. For this study seven
formulations were made. Formulation F4 shows the best results. By this study it came to know that best lipospheres were prepared by combination
of bees wax- stearic acid and paraffin wax was unable to produce lipospheres. liposphere prepared by bees wax and stearic acid shows 23.72% drug
loading, 89.67% entrapment efficiency and 78.54% drug release upto 12 hrs. lipospheres offers a new approach to improve the oral bioavailability
of poorly soluble drug.
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INTRODUCTION
The liposphere drug delivery system is an aqueous micro dispersion of
solid water insoluble spherical micro particles of a particle size between
0.2 and 100 μm. The lipospheres are made of solid hydrophobic
triglycerides having a monolayer of phospholipids embedded on the
surface of the particle.1,2 The solid core contains the bioactive compound
dissolved or dispersed in a solid fat matrix. These are generally used as
carrier vehicle for hydrophobic drugs. These exhibit low entrapment of
hydrophilic drugs which could be improved by using polar lipids like
cetyl alcohol, stearyl alcohol and cetostearyl alcohol etc.3 The lipospheres
carrier system has several advantages over other delivery systems in
term of physical stability, low cost of ingredients, ease of preparation and
scale-up, high dispersability in an aqueous medium, high entrapment of
hydrophobic drugs, controlled particle size and extended release of
entrapped drug.4,5

The selected drug is vinpocetine. Vinpocetine is a semi-synthetic
derivative of vincamine. Vincamine is an alkaloid extracted from
the Periwinkle plant, Vinca minor L.. Vinpocetine is an herbal
supplement used to treat thinking and memory problems, such
as Alzheimer's disease.6 It is best known for its neuroprotective
effects (cerebral infarction and cerebral haemorrhage) and agerelated memory impairment. It is widely marketed as a
supplement for vasodilation and as a nootropic.7 It is mainly
used as cerebral enhancer and neuroprotector. It is also very
effective in the treatment of short term memory loss. It is
reported to have short half life of about 2.54 ± 0.48 hours &

usually absorbed to a larger extent in the region of small
intestine.8 Vinpocetine is a poor aqueous soluble drug and due to
its poor aqueous solubility and extensively metabolized during
first pass, its clinical use is greatly restricted by the low
bioavailability after oral administration and so there is a need to
improve its poor aqueous solubility to increase its oral
bioavailability.9 An oral formulation with a high degree of oral
absorption would, therefore, be highly desirable.

MATERIAL AND METHOD

Vinpocetine is a gift sample from Sinochem Jiangsu Co. Ltd. Other
ingredients like cetyl alcohol, stearic acid, bees wax, paraffin wax,
tween 80 and butanol used are of analytical gread.
Preparation of Lipospheres

In this study Liposphere was prepared by emulsion method (Manju
Rawat Singh et al, 2009) with some modification. At first Lipid phase was
taken in a beaker and was melted at 700C-800C.then the drug was
disperse into it while stirring. Then aqueous phase was taken in another
beaker and was heated at 700C-800C. Aqueous phase was added into
lipid phase at same temperature with stirring to form emulsion. Then
continues stirring was done upto 1 hrs with maintained temperature
using mechanical stirrer 2000 rpm. Then 1000 ml ice cold water was
taken into a beaker and prepared emulsion was added dropwise into it,
with continuous stirring upto 2 hrs.and was stored overnight at room
temperature. After this it was filtered by using wattman filter paper and
was collect and dried from filter paper.10,11

Table 1: Formulation table

Ingredients
Lipid phase
Drug
Stearic Acid
Bees wax
Cetyl alcohol
Paraffin wax
Aqueous Phase
Tween 80
Butanol
Water

Characterization12,13,14,15,16,17

F1

F2

F3

F4

F5

F6

F7

500mg
2 gm
2 gm

500mg
2 gm
1 gm
-

500mg
3 gm
-

500mg
2gm
1 gm
-

500mg
3gm

500mg
3 gm
-

500mg
1 gm
1 gm
1 gm
1 gm

2 ml
5 ml
43 ml

1 ml
4 ml
95 ml

1 ml
4 ml
95 ml

Particle size determination

Particle size analysis of vinpocetine-loaded lipospheres was
performed by optical microscopy using a compound microscope. A
small amount of dry lipospheres was suspended in purified water

2 ml
5 ml
43 ml

2 ml
5 ml
43 ml

1 ml
4 ml
95 ml

1 ml
4 ml
95 ml

(10mL). The suspension was ultrasonicated for 5 seconds. A small
drop of suspension thus obtained was placed on a clean glass slide.

The slide containing lipospheres was mounted on the stage of the
microscope and 100 particles were measured using a calibrated
ocular micrometer.
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Drug loading and entrapment efficiency

In vitro Drug release

The amount of vinpocetine present in lipospheres was determined by
taking the known amount of lipospheres in which 200 mg of drug
should be present theoretically. Then the lipospheres were crushed
and the powdered microspheres was taken and dissolved in 100 ml of
phosphate buffer (pH 7.4) solution and stirred for 15 minutes with an
interval of 5 minutes and allowed to keep for 24 hours. Then the
solution was filtered through whatman no. 1 filter paper. Then the
absorbance was measured spectrophotometrically at 269 nm against
phosphate buffer(ph 7.4) solution as blank and concentration were
determined by employing simultaneous equation y=mx+c.

In vitro drug release of vinpocetine from lipospheres was
evaluated in both acidic buffer (pH-1.2) and phosphate buffer
(pH-7.4). Amount of lipospheres equivalent to 30mg of
vinpocetine were transferred to the prewarmed dissolution
media and maintained at 37±0.5°C under stirring at 50rpm.
Samples were withdrawn every hour up to 12hrs and the volume
was replaced immediately by fresh phosphate buffer. The sample
solution was filtered and analyzed for vinpocetine content by
measuring absorbance in UV-spectrophotometer (Shimadzu UV1700) at 269 nm.

Drug Loading (%) = (Quantity of the drug present in microspheres /
Weight of the microspheres) ×100

The surface morphology and shape of the lipospheres were
analyzed by scanning electron microscopy for selected
formulations.

Drug Entrapment Efficiency (%) = (Experimental drug content /
Initial drug content into the formulation) × 100

Surface Morphology

RESULT AND DISCUSSION
Table 2: Particle size and Polydispersity Index
S. No.
F1
F2
F3
F4
F5
F6
F7

Average particle size (µm)
30
25
20
21
22
20

Polydispersity Index
0.437
0.433
0.675
0.532
0.322
0.376

According to table the particle size of all the formulations are in micron range it ranges to min. 20 (F7) and max.30 (F1) micrometer. Polydispersity
index was found to be min. 0.322 (F6) and max. 0.675 (F3).

Calibration Curve

y = 0.025x + 0.1095
R2 = 0.9925

Absorbance
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Fig. 1: Calibration curve
Table 3: Drug loading and entrapment efficiency
S. No.
F1
F2
F3
F4
F5
F6
F7

Drug Loading (%)
17.88
20.13
25.78
23.72
18.22
16.78

Entrapment Efficiency (%)
89.17
73.12
92.88
89.67
64.29
78.41

According to table drug loading was found to be 16.73 % (F7) min and 25.78% (F3) max and entrapment efficiency was 73.12% (F2) min and 92.88
% (F3) max. So as a result of this table formulation F3 and F4 shows maximum drug loading and entrapment efficiency.
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Fig. 2: Drug release
According to figure drug release was found to be 61.22 % (F6) min and 78.54% (F4) max. As a result of this figure formulation F3 and F4 shows
maximum drug release 77.31% and 78.54% respectively.
SEM

Fig. 3: Sem of formulation F3 (stearic acid)

Fig. 4: SEM of Formulation F-5 (stearic acid and bees wax)
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CONCLUSION
Lipospheres can be considered as a promising delivery system for
oral delivery of lipophilic drugs. Lipospheres were able to entrap the
lipophilic drugs at high levels and sustain its release over a
prolonged time. By this study it is concluded that in prepared
liposphere formulations (F1 to F7), formulation F3 and F4 shows
good polydispersity index, maximum drug loading, maximum
entrapment efficiency and maximum release upto 12 hrs. by this
study it also seen that formulation F1 has waxy appearance and
yield was not good, F2 has yield problem and poor release, by F5
lipospheres was not formed only hazy solution was appear, F6
shows poor release and F7 has also poor yield. So it is concluded
that best lipospheres were prepared by bees wax- stearic acid and
paraffin wax was unable to produce lipospheres it may be due to its
less softening nature. Tween 80 was selected as a stabilizing agent
and butanol acts as a cosurfectant. Cosurfactants can reduce the
surfactant concentration in microemulsion preparation. It also
increases the interaction in interface. These novel lipospheres were
found to be promising for formulation of lipophilic drugs exhibiting
better therapeutic effect. But, further studies in terms of
pharmacokinetics, toxicology and animal studies are required for
clinical utility of the formulation. The encouraging results obtained
in this study could propose lipospheres for future in vivo studies.
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