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ABSTRACT
Solid lipid nanoparticles is a novel drug delivery system which is used
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to encapsulate the cationic and anionic drug. This drug delivery system
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developed to increase bioavailability of lipophilic drug in a systemic
circulation. This also used to encapsulate the drug those are degrade in
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to stomach environment. This drug delivery system targets the
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lymphatic system because it contains lipids. Different methods are
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used to prepare solid lipid nanoparticles like hot homogenization
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technique, cold homogenization technique, ultrasonication, solvent
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emulsification evaporation techniques, microemulsion based method,
supercritical fluid technology, solvent injection method etc. Different
characterization of solid lipid nanoparticles also carried out like
particle size, Zeta potential, Morphology of solid lipid nanoparticles,

percent entrapment efficiency, Drug loaging capacity, percent drug release, X- ray diffraction
etc. Solid lipid nanoparticles administered different route. Like oral, parenteral, rectal, nasal,
ocular, topical etc.
KEYWORDs: Solid lipid nanoparticles. Lipophilic, Hydrophilic, lyophilization.
INTODUCTION
Solid lipid nanoparticle (SLN) dispersions have been Developed as a Novel colloidal drug
carrier system suitable for intravenous administration. This Drug Delivery consists of
spherical solid lipid particles in the nanometer ranges, which are dispersed in water or in
aqueous surface active agent solution.
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Mostly, they are made of Natural or Synthetic lipids it has a monolayer. Monolayer of lipid
contained Hydrophilic heads and lipophilic tails here by hydrophilic drugs can be
encapsulated in to head of lipid monolayer and lipophilic drugs can be load in to tails of
lipids describe in figure 1.[1,2] They have many advantages over conventional drug delivery
system such as Solid lipid nanoparticle has good biocompatibility, non toxic, biodegradable,
it has good physically stability and good carrier for lipophillic drugs likes Cyclosporine.[3]
Solid lipid nanoparticles are the effective lipid based collidal carriers which were introduced
as alternative to the conventional carriers such as microemulsion, liposomes, microparticle,
and Nanoparticles based on synthetic polymers and or natural macromolecules. Different
method are used to prepration of solid lipid nanoparticles like High pressure homogenization,
Ultrasonic// high speed homogenization, solvent evaporation method, Supercritical Fluid
method, spray drying method. Charecterization of solid lipid nanoparticles carried out using
different analytical technology such as Photon correlation spectroscopy, scanning electon
microscopy, differential scanning calorimetry.[1] Solid lipid nanoparticles (SLNs) are lipidbased drug delivery it carriers that remain solid at room and body temperatures. Lipids ued
for prepration of SLNs are typically physiological lipids, including fatty acids, steroids,
waxes and mono-, di-, or triglyceride mixtures. This drug delivery system increases the
absorption of drugs into the lymphatic system. SLNs this approach also used to prepared
controlled drug release and drug targeting. They can be produced and sterilized in large
amount can be used to deliver both lipophilic and hydrophilic drugs, and lack the biotoxicity
of organic solvents.[4-7] The structure of solid lipid nanoparticle explain in figure 1.

Fig No 1: Structure of Solid Lipid Nanoparticle, Liposomes and lipid emulsion.
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Advantages of Solid Lipid Nanoparticles[1]
1) This is best approach to improve bioavailability of the poorly water solubility drugs.
2) Solid lipid nanoparticles has very high long term stability.
3) Lyophilization of the solid lipid nanoparticles possible.
4) Solid lipid nanoparticle has good biocompatibility, non toxic, biodegradable, it has good
physically stability.
Disdvantages of Solid Lipid Nanoparticles[1]
1. Poor drug Entrapment efficiency capacity.
2. Drug leakage after polymeric transition during storage.
3. Contained high water content of the dispersions (70-99.9%).
4. The poor capacity to load hydrophilic drugs due to partitioning effect during the
production process.
Composition of Solid lipid nanoparticles[8,9,10]
Lipids
1) Non-Digestible lipids- Mineral oils, Sucrose polyesters.
2) Digestible lipids- Tricaprin, Trilaurin, Trimyristin, Triopalmitin, Tristearin, Hydrogenated
coco-glycerydes (Softisan).
i) Diglycerides.
ii) Fatty acids.
Hard fats
Witepsol W 35, Witepsol S 35, Witepsol H 42, Witepsol E 85, Glyceryl mono stearate
(Imwitor 900), Cetyl palmitate, Stearic acid, Palmitic acid, Decanoic acid, Behenic acid,
Acidan N12.
Emulsifiers/Coemulsifiers: Soy lecithin, Egg lecithin, Phosphatidylcholine, Poloxamer 188,
Poloxamer 182, Poloxamer 407, Poloxamine 908, Polysorbate 60, Polysorbate 80, Sodium
cholate.
Properties of solid lipid nanoparticles[1]
 They have low systemic toxicity.
 Cytotoxicity of also less.
 Large scale production of it easy.
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 Sterilization of it possible.
Methodes of prepration of solid lipid nanoparticles[1,11-15]
1. Hot homogenization techniques.
2. Cold Homoginization techniques
3. Ultrasonication and High speed homogenizer.
a) Bath ultrasonication.
b) Probe ultrasonication.
4. Solvent Emulsification and evaporation techniques.
5. Micro emulsion base methoded method.
6. Supercriticle fluid technology.
7. Double emulsion techniques.
8. Membrane contactor techniques.
9. Solvent injection techniques.
Hot homogenization technique [1,12,15]
Melting of the lipid according to their transition temperature

Dissolves of the drug in the melted lipid.

Mixing of the preheated dispersion medium and drug lipid melt.

Premix using a stirrer to form a coarse preemulsion.

High pressure homogenization at a temperature above the lipid melting point.

O/W–nano emulsion.

Solidification of the nano-emulsion by cooling down to at room temperature.
The drug is dissolved in melted lipid (oil) for prepration of nanostructure lipid carrier. In the
hot homogenization method the lipid melt containing drug is dispersed in a solution of the hot
surfactant at same temperature (50–100C above the melting point of the solid lipid or lipid
blend) by high speed stirring. This pre-emulsion is then passed through a high pressure
homogenizer adjusted to the same temperature generally applying three cycles at 500 bar or
www.wjpps.com
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two cycles at 800 bars. The hot homogenization technique can be used for lipophilic as well
as insoluble drugs.this techniques use for drug which is heat stable.
Cold homogenization technique[1,16]
Melting of the lipid according to their transition temperature.

The drug dissolves in the melted lipid.

Solidification carry out of the drug loaded lipid in liquid nitrogen or dry ice.

Grinding in a powder of semisolid with help of mill (50-100 micrometer particles).

Dispersion of the lipid in the cold aqueous dispersion medium.

Forms Solid lipid nanoparticles
Micro emulsion based method[1,11]
This method is developed on based the dilution of microemulsions. As micro-emulsions are
double-phase systems composed of an internal and external phase (e.g. o/w microemulsions).
They are made by stirring an optically transparent mixture at 65-70°C, which composed of a
low melting fatty acid (e.g. stearic acid), an emulsifier (e.g. polysorbate 20), co-emulsifiers
(e.g. butanol) and water. The hot microemulsion is dispersed in cold water (2-3°C) under
stirring with the help of magnetic stirr. SLN dispersion can be used as granulation fluid for
transferring in to solid product (tablets, pellets) by granulation process, but in case of low
particle content too much of water needs to be removed. High-temperature gradients facilitate
rapid lipid crystallization and prevent aggregation. Due to the dilution step; achievable lipid
contents are considerably lower compared with the HPH based formulations
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Melting of lipid.

Add aqueous solution of drug to melted lipid.

Add Surfactant and co-surfactant at a temperature above the melting point of lipid.
Formation of clear w/o microemulsion.

Formed w/o microemulsion is added to a mixture of water, surfactant and co-surfactant under
mechanical stirring.
Wash dispersion of solid lipid nanoparticles with medium by ultrafiltration system.
Charecterization of solid lipid nanoparticles
1. Measurement of particle size and zeta potential.
2. Photon Correlation Spectroscopy (PCS).
3. Electron Microscopy.
4. Atomic Force Microscopy (AFM).
5. Determination of Incorporated Drug.
6. Nuclear magnetic resonance (NMR).
7. X-ray diffraction (powder X-ray diffraction) and differential scanning calorimetry (DSC)
8. Rheology
9.

In- vitro drug release

 Dialysis tubing.
 Reverse dialysis.
1. Measurement of particle size and zeta potential[1,11,17]
Photon correlation spectroscopy (PCS) and laser diffraction (LD) are the techniques use for
measurements of particle size. PCS (also known as dynamic light scattering) measures the
fluctuation of the intensity of the scattered light which is caused by particle movement. This
method covers a size range from a few nanometers to about 3 microns. PCS is a good
technique to characterize nanoparticles, but it is not use to detect larger micro particles.
Electron Microscopy provides, in contrast to PCS and LD, direct information on the particle
shape. The physical stability of optimized SLN dispersed is generally more than 12 months.
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Measurement zeta potential is useful term to explained stability of solid lipid nanoparticles,
mostly Malvan Zetasizer S19 also used detection of the zetapotential of nanosize formulation.
2. Photon Correlation Spectroscopy (PCS)[1,17]
This method which is based on dynamic scattering of laser light due to Brownian motion of
particles in solution/suspension. This method mostly useful for the measurement of particles
in the range of 3 nm to 3 mm. The PCS device consists of laser source, a sample cell
(temperature controlled) and a detector. Photomultiplier is used as detector to detect the
scattered light. The PCS diameter is based on the intensity of the light scattering from the
particles.
3. Electron Microscopy[1,11]
Electron Microscopy methods such as Scanning Electron Microscopy (SEM) and
Transmission Electron Microscopy (TEM) are used to measure morphology of lipid
nanoparticles.
4. Atomic Force Microscopy (AFM)[1,17]
It is an advanced microscopic technique which is applied as a new tool to image the original
unchanged shape and surface properties of the particles. AFM measures the force acting
between surface of the sample and the tip of the probe, when the probe is kept in close
proximity to the sample which results in a spatial resolution of up to 0.01 nm for imaging.
5. Determination of Incorporated Drug[1]
Amount of drug entrapped in SLNs influences the release characteristics hence it is very
important to measure the amount of incorporated drug. The amount of drug encapsulated per
unit wt. of nanoparticles is determined after separation of the free drug and solid lipids from
the aqueous medium and this separation can be done by ultracentrifugation, centrifugation
filtration or gel permeation chromatography. The drug can be assayed by standard analytical
technique such as spectrophotometer, a spectro flurophotometry, HPLC or liquid scintillation
counting.
6. Nuclear magnetic resonance (NMR)[1]
NMR can be used to determine both the size as well the qualitative nature of nanoparticles.
The selectivity afforded by chemical shift complements the sensitivity to molecular mobility
to provide information on the physicochemical status of components within the nanoparticle.
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7. X-ray diffraction (powder X-ray diffraction) and differential scanning calorimetry
(DSC)[1,17]
X-ray diffraction techniques could use to the determine the crystillinity and amorphous nature
of solid lipid nanoparticles. Differential scanning calorimetry could use to determine the
purity of the formulation.
8. Rheology[1]
Rheological measurements of formulations can perform by Brookfield Viscometer, spindle
can selectes on the basis of the viscosity of formulation. Rheology study is useful to
determine the flow of formulation. The viscosity depends on the dispersed lipid content. As
the lipid content increases, the flow becomes non-Newtonian from Newtonian.
9. In vitro drug release[1]
a) Dialysis tubing: In this dialysis study the dialysed tube use to the study the in vitro drug
release of the solid lipid nanoparticles. In this method the dispersion of solid lipid
nanoparticles placed in dialysis tube and then it sealed hermatically. This is placed in to the
buffer solution in a beaker which contained the buffer solution. This assembly place on the
magnetic sitter for the continuous stirrring.The dialysis sac then dialyzed against a suitable
dissolution medium at room temperature; the samples are withdrawn from the dissolution
medium at suitable intervals, centrifuged and analyzed for the drug content using a suitable
analytic calmethod.
b) Reverse dialysis: In this technique a number of small dialysis sacs containing 1 mL of
dissolution medium are placed in SLN dispersion. The SLN’s are then displaced into the
medium.
Route of administration of solid lipid nanoparticles[18,19]
Parenteral administration
mostly peptide and protein drug which are destroy Their structure in the stomach pH so that
their bioavailability is less so that overcome this problem solid lipid nanoparticles
formulation used.
Oral administration
Controlled release behavior of SLNs is reported to enable the bypass of gastric and intestinal
degradation of the encapsulated drug, and their possible uptake and transport through the
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intestinal mucosa. However, the assessment of the stability of colloidal carriers in GI fluids is
essential in order to predict their suitability for oral administration.
Rectal administration
When rapid pharmacological effect is required, in some circumstances, parenteral or rectal
Administration is preferred. This route is used for pediatric patients due to easy application.
Nasal administration
Nasal route is preferred due to its fast absorption and rapid onset of drug action also avoiding
degradation of labile drugs in the GIT and insufficient transport across epithelial cell layers.
Respiratory delivery
Nebulisation of solid lipid particles carrying anti-tubercular drugs, anti-asthmatic drugs and
anticancer was observed to be successful in improving drug bioavailability and reducing the
dosing frequency for better management of pulmonary action.
Ocular administration
Biocompatibility and muco-adhesive properties of SLN improve their interaction with
ocularmucosa and prolong corneal residence time of the drug, with the aim of ocular drug
targeting
Topical administration
SLN are very attractive colloidal carrier systems for skin applications due to their various
desirable effects on skin besides the characteristics of a colloidal carrier system. They are
well suited for use on damaged or inflamed skin because they are based on non-irritant and
non-toxic lipids.
Application of solid lipid nanoparticles[20-31]
 Oral SLNs in ant tubercular chemotherapy
 SLNs for topical use
 SLNs As Cosmeceuticals
a) SLNsas gene vector carrier
b) SLNs in breast cancer and lymph node metastases.
c) SLNs as a targeted carrier for anticancer drug to solid tumors.
d) SLNs for potential agriculture application.
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CONCLUSION
SLN as Novel drug carrier combines the advantage of polymeric nanoparticles, fat emulsions
and liposome; due to various advantages, including feasibility of entrppment of lipophilic and
hydrophilic drugs, improved physical stability, low cost, ease of scale-up, and manufacturing.
SLNs are prepared by various advanced techniques. The site specific and sustained release
effect of drug can better achieved by using SLNs. Nanoparticles have been used extensively
for applications in drug discovery, drug delivery, and diagnostics and for many others in
medical field.
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