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ABSTRACT

In the present study, solid lipid nanoparticles (SLN) of Sertraline HCl were prepared. The method employed was hot
homogenization. The Colloidal delivery system possesses advantages over conventional dosage forms like controlled and
site specific drug delivery. These are made up of solid core and phospholipid shell and enhance bioavailability. The main
objective of the work was to formulate SLNs, an antidepressant drug used for brain targeting. Poloxamer188 was used as
surfactant and Glycerylmonosterate, as lipid. The combination of the surfactant and lipid was utilized for SLN, further
that were subjected for different evaluation parameters like particle size, entrapment efficiency, viscosity etc. The results
depicted that the F6 batch was to be an optimized formulation with good entrapment efficiency of 87.36 +1.45% and
drug release of 84.26 +1.10%.
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INTRODUCTION

Depression has been the most common mental health problem, throughput the world. The features of it
include - loss of appetite, interest, pleasure, guilt and feeling[1,2,3,4,5,6]. As per the reports conducted by
Global Burden of disease study, depression is the 4th cause of disability and may lead to 2nd cause by
2021071. The episodes of depression lead to reduction in progress of work that leads to suicidal cases of
people. Antidepressants are the choice of drugs for treatment of depression, wherein selective serotonin
reuptake inhibitors (SSRIs) class plays a major role for the treatment [8]. Sertraline HCl belongs to this
class, that is effective in crossing the tough blood brain barrier and render antidepressant effect [9, 10].
To have an effective drug delivery system, novel formulations are explored that possess the requisite
advantages and can overcome the drawbacks of conventional dosage forms [11, 12]. Thus, solid lipid
nanoparticles, are the novel lipid carriers, that can incorporate drugs with small size, high drug loading
capacity etc. So, with this aim, the objective of the study was to formulate Sertraline HCL solid lipid
nanoparticles

MATERIAL AND METHODS

Materials

Sertraline HCL a gift sample from Wockhardt, Aurangabad. Glycerylmonostearate obtained from Research
lab Fine Chem Industries, Mumbai. Poloxamer 188 purchased from AnaLab Fine Chemicals.
Triethanolamine and Tween 80 obtained from Loba Chemie Pvt. Ltd.

METHODS

Selection of solid lipid:

The solid lipid to be utilized was determined based on the solubility of the drug in that particular lipid.
Different lipids were tried for the study like glyceryl mono stearate, stearic acid, cetylpalmitate. The
required quantity of drug was taken and added to the melted lipid in water bath in 10ml glass vials and
the solubility of the drug was determined.

Preparation of Sertraline HCI solid lipid nanoparticles

Hot homogenization method was used for preparation. Drug and glycerylmonosterate, were mixed
together with ethanol, for formation of lipid phase. To form aqueous phase, the poloxamer 188 and tween
80 were mixed together. These both phases were heated up to 650C. Then the lipid phase added drop
wise to aqueous phase, and later subjected to homogenization at 3000rpm for 30 minutes. The final pH
was adjusted by using triethanolamine [13,14,15].
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Table 1 :Composition of SLN for different batches

Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9
Sertraline HCI (mg) 50 50 50 50 50 50 50 50 50
Poloxamer 188 (mg) 100 | 300 | 500 | 100 | 300 | 500 | 100 | 300 | 500
Glycerylmonosterate (mg) | 200 | 200 | 200 | 500 | 500 | 500 | 350 | 350 | 350
Tween 80 (mg) 0.05 | 0.05 ] 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05
Triethanolamine (ml) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Ethanol (ml) 5 5 5 5 5 5 5 5 5
Water (ml) q.s q.s q.s q.s q.s q.s q.s q.s q.s
CHARACTERIZATION OF SLN:

pH Measurement:

pHmethod was used to determine the pH of the formulations wherein 1 gm of SLNs was dissolved in 100
ml of distilled water. After calibration was done the glass rod was inserted into the SLN solution and pH
was recorded.

Viscosity:

Viscosity of formulation was calculated by using Ostwald Viscometer.

Particle size:

It was determined by use of Scanning electron microscopy as mentioned and digital micrograph and
software of soft image viewer was used to capture the images.[16]-

Drug entrapment efficiency:

The Entrapment efficiency of the drug in SLNs was determined by use of equation [17]:

EE (%) = Mass of drug in submicron particles/Mass of drug used in formulation X 100

In vitro drug release studies:

In vitro drug release study of optimized Sertraline HCL loaded SLNs was carried out by using cellophane
membrane. Vertical Franz diffusion cells were used. Apparatus consists of receptor compartment and
donor compartment. Receptor compartment was filled with phosphate buffer of pH 6.8 up to the mark of
cell. Cellophane membrane was dipped into hot water. Cellophane membrane was then placed into two
halves of cell. Donor compartment is the upper part of the cell. Receptor compartment containing
phosphate buffer of pH 6.8 was maintained at temperature 37+5° C. And it is subjected to magnetic
stirrer. 5 mg of SLN dispersion was placed on cellophane membrane and sample was withdrawn from
receiver compartment at pre-determined time interval. Receptor compartment was replenished with
fresh water after every withdrawal. After every withdrawal sample was diluted upto 10 ml. Samples were
analyzed by using UV Spectrophotomer at 273 nm. Drug release was then calculated and stated [18,19].

RESULTS AND DISCUSSIONS

Selection of lipid

Sertraline hydrochloride has highest solubility in glycerylmonostearate; therefore it was selected for
formulation of solid lipid nanoparticles. Glycerin monostearate was selected as a excellent lipid for
formulation of SLN.

pH

The pH of the nanoparticles was in range of 7.3 to 7.5. pH was measured with pH meter.

Particle size analysis

Figure 1 shows the effect of the lipid and surfactant concentration on the particle size distribution of
sertraline hydrochloride-loaded SLN.As the concentration of lipid increases, the particles tend to
aggregate and increase in the particle size was observed. The particle size was found in between 183 +8
to 402+17 [20].All the batches were found to be in Nano scale range, which was observed form the values
obtained. There was a significant difference in the size of the particles, with change in the lipids.
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Fig.1: Particle sizes of formulations
Entrapment efficiency:

Entrapment efficiency is an important parameter for characterizing solid lipid nanoparticles. In order to
attain optimal encapsulation efficiency, several factors were varied, including the type and concentration
of the lipid and surfactant material used. The results indicated that the concentration of lipid has critical
effect on the sertraline hydrochloride incorporation efficacy. The entrapment efficiencies was found be in
the 41.6+6.72 to 84.3+4.02 %. The high concentration of lipid encapsulated more amount of the drug in
the nanoparticles[11]-The entrapment efficiency of drug depends on high solubility of drug in the lipid
melt as well as on the amount of surfactant. The entrapment efficiency of all the prepared SLN
formulations is shown in Figure2.
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Fig.2: Entrapment efficiency of formulations

In vitro drug release

The in vitro drug release profile of sertraline hydrochloride from various SLN formulations is shown in
Figure 3. The in vitro release of all the SLN formulation was found to be in the range of 52.4+0.91 to
84.26£1.10% at the end of 24 hours. The Optimized formulation was F6.Which has viscosity of 6.86
+0.13cps [21].
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Fig.3: In vitro drug release for all formulations

Effect of surfactants on in vitro drug release

Formulations [F6, F5 and F4] prepared by using GMS as a lipid matrix, with Tween 80, Poloxamer 188, as
stabilizers showed a higher drug release from sertraline hydrochloride-loaded SLN [84.26, 73.46, and
71.80%, respectively]. This showed that the increase in the concentration of the surfactant there was an
increase in the drug release from the SLN. Thus the order of percentage of drug release was based on the
basis of the stabilizer.

Viscosity of formulation

Figure 4 shows viscosity of all formulations was found in the range of 4.01 to 6.86 cps.
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Fig. 4 : Viscosity of all the formulations

CONCLUSION

This study reveals that the formulations of solid lipid nanoparticles were successfully prepared for
encapsulation of the drug, by the use of lipid glyceryl monostearate and surfactant poloxamer 188.
Furthermore, it could be presumed that if the nanometer range particles were obtained, the
bioavailability might be increased. Hence, we can conclude that solid lipid nanoparticles provide a
controlled release of the drug. Lipids were able to exhibit sustained effect, that leads to minimize the
frequency of dosing, reduce the side effects. These systems are used as drug carriers for lipophilic drugs,
to enhance the bioavailability of poorly water-soluble drugs through nanoparticles, as a drug delivery
system.
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