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Introduction To Solid Lipid Nano Particles- An
Overview
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Abstract: Solid lipid nanoparticles are of major importance to £ . _
the developing field of nano technology with applicationsin drug KK Phospholipid molecules S &  PEGylation
delivery, research and clinical medicine and other sciences. SLN 00 Drug molecules / &
dispersions have been proposed as a new type of colloidal drug o Mx/r /'\/Q

carrier system suitable for intravenous administration. Solid lipid B @3\0 /%. Qé’
nanoparticles are submicron colloidal carriers composed of a PEG A< LiidPEG 0 OO

single lipid core matrix that is solid at body temperature, and is o O

coated with a surfactant acting as stabilizer. The conventional oo~ 09 5 © PEe
approaches such as use of permeation enhancers, surface § O _ Solidlipid O
modification, prodrug synthesis, complex formation and colloidal OO o o0 @\ PEG
lipid carrier based strategies have been developed for the delivery o O o %‘

of drugs to intestinal lymphatics. Aspects of solid lipid e O ﬁ_\%c
nanopartllcleﬁ route of admlnlstratllon aqd the!r bio dIStr.Ibut.I(?n Phospholipid monolayer \L\L

are also incorporated. If appropriately investigated, solid lipid X 1 EX
nanoparticles may open new vistas in therapy of complex Peg ®

diseases. It also discusses the potential of SLNsin brain targeting
Index terms: Nano Particles, Solid Lipid Nanoparticles

93d

(SLNs), TEM, PCS, Bio Distribution. Figl: Structure of Solid Lipid Nanoparticles
l. INTRODUCTION . INGREDIENTSUSED IN PREPARATION OF
NANO PARTICLES
A high potential for drug delivery has been attréalito Table 1:
particulate drug carriers, especially small pagckuch as
micro particles and colloidal system in nano meter INGREDIENTS CONCENTRATIONS
range.[1]The lipids are a large group of organimpounds LIPID 3.3% WiV
that has a fundamental role in life on Earth. Whetthey
act as the energy storage in our bodies or as ufidiry PHOSPHOLIPIDS 1.2-1.5%
blocks of the cell membranes they play a key rale i GLYCEROL 0.6%-1.4%
different physiological and biochemical processadloidal
particles ranging in size between 10 and 1000 rexkaown POLOXAMER 188 2-3.9%
as nanoparticles. They are manufactured from SOY
synthetic/natural polymers and ideally suited tdirjze PHOSPHATIDYL 1.3-5%w/w
drug delivery and reduce toxicity. Over the yesinsy have CHOLINE
emerged as a variable substitute to liposomes ag dr COMPRITOL 94.90%
carriers. The successful implementation of nanagest for
drug delivery depends on their ability to penetrideugh CETYL PALMITATE 10.01%
several anatomical barriers, sustained release hefr t TEGO CARE 450 10%w/w
contents and their stability in the nano meter.d9&elogics o
(proteins, peptides, oligo nucleotides, and SiRNAsg PEG 2000 1.22%wiw
water soluble but bring their own formulation anelidery PEG 4500 0.25%
challenges. Shelf-life stability and enzymatic detation TWEEN 85 0.50%
are two main areas of concern, and formulation gesi
ETHYL OLEATE 30%

focuses on stabilizing the API in storage and mtotg it
from endogenous enzymes until it reaches its tleerip NA ALGINATE 70%
target. In more advanced formulations, the API is 0
formulated into a delivery vehicle that specifigatargets ETHANOL 2%
tissue or cells to maximize the therapeutic index.

[1l. LIST OF METHODSFOR SOLID NANO
PARTICLESPREPARATIONS

There are various methods for preparation of sbpdl
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A. High Shear Homoginization

High shear homogenization technique is used to yme
SLN by melt emulsification. Lipids used in this stud
included trmyristin, tripalmitin, a mixture of mono, di ai
triglycerides (Witepsol W35, Witepsol H35) with ghrol
behenate and poloxamer 188 used as steric stabili@e%
wiw). For Witepsol W35 dispersions the best SLN lidy:
was obtained after stirring forr@in at 20,000 rpm followe
by cooling 10 min and stirring at 5000 rpm at amoi@mp.
In contrast, the best conditions for Dynasanll@afisons
were a 10min emulsification at 25,000 rpm and 5 min
cooling at 5,000 rpm in cool waterX6°)[2]Two general
approaches of the homogenization step, the hotladold
homogenization techniques, can be used for theugtimh
of SLN. In both cases, a preparatory step invothesdrug
incorporation into the bulk lipid by dissolving dispersinc

the drug in the lipid melt.[3]
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) solution

Step 4: Addition of
coacervating
solution

Step 1: Heating
polymer
solution

Step 2: Addition of
sodium salt of
fatty acid

Step 5 Precipitation
of solid ligid
nanoparticles

Step 3: Addition of
drug selution

Fig 2: High Shear Homogenization

B. Hot Homogenization

One of the most used methods for the preparatidbLof ,
the lipids are melted by heating it at a slightligher
temperature than the melting point. The drug isalied
dispersed or solubilised in the lipid which is &lled by
dispersion of the drug lipid melt into an agueoudastant
solution to form am o/w pre emulsion which is horaoigec
to obtain a nano emulsion. This is cooled to r¢
temperature and recrystallition is performed and ti
product is obtained. (Figure: 2)

hot homogenisation cooling to room temperature

drug distribution to
water phase

drug redistribution
into the particle

~ AFTER
HOMOGENISATION

~

drug lipid
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Fig 3: Hot Homogenization

C. Cold Homogenization:

The cold homogenization process is carried out wlit
solid lipid and therefore is similar to milling afsuspensio
at elevated pressure. Temsure the solid state of the lif
during homogenization, effective temperature retitais
neededThe first preparatory step is the same as in the
homogenization procedure and includes the solattitin or
dispersion of the drug in the lipid m. However, the
subsequent steps differ. The drug containing nsettoolec
rapidly (using dry ice or liquid nitrogen) to fauc
homogenous drug distribution in the lipid matrir. éffect,
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the drug containing solid lipid is pulverized tocmrupaticles
by ball/mortar milling. Typical particle sizes attainade in
the range 5000 microns. Chilled processing furtt
facilitated particle milling by increasing the lipifragility.
The SLNs are dispersed in a chilled emulsifier otu The
dispersion is subged to high pressure homogenizatior
or below room temperature with appropriate tempee:
control keeping in view the usual rise in tempemtduring
high pressure processing. However, compared to
homogenization, larger particle sizes and a ter size
distribution are typical of cold homogenized samp}

Flowchart-1
N\
* Mdlted lipid
* drug solution in melted lipid
J
B
e suspension in  water using
. , homogenizer
size reduction
J
B
 Formation of solid lipid
High pressure nanoparticles
homogenization y

D. Ultrasonication:

Ultrasonic Homogenization is a technique of disjpers
processing, which utlizes ultrasonic waves
homogeneous distribution of the dispersed phasehb
following actions: reducing the sizes of the diseel
particles/droplets (breaking); disintecing the dispersed
particles agglomerates; blending the dispersedephashe
liquid.Ultrasonication is based on the cavitation in ags
dispersions caused by powerultrasound with wave
frequency usually around and above 20kHz. In
production of SLN a mixture nof g-emulsion from melted
lipid and hot surfactant solution is first preparetihen the
ultrasound is applied with a sonotrode that isdntact with
the liquid. The caitation causes disintegration of the i
phase into smaller droplets. The obtained hot n
emulsion is then cooled to form the solid parti<SLN were
also developed by high speed stirring or sonic[5,.6] A
most advantages ithat, equipment whaver use here are
very common in every lab. The problem of this mellig
broader particle size distribution ranging into roioeter
range. This lead physical instabilil likes particle growth
upon storage. Potential metal contamination due
ultrasonicéion is also a big problem in this method. So
making a stable formulation, studies have beenopmdd
by various research groups that high speed stirring
ultrasonication are used combined performed at high
temperature.
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It's a cheaper method than lyophilization. This noet
cause particle aggregation due to high temperashear
forces and partial melting of the particle. Freitard
Mullera[9] recommends the use of lipid with meltipgint
>70 0 for spray drying. The best result was obthingh
SLN concentration of 1% in a solution of trehalasavater
or 20% trehalose in ethanol-water mixtures (10/80. ¢his
feed is first atomised through various techniques
(centrifugal, pneumatic, ultrasonic and electrostat
| Vibrating atomisation) to a spray form, that is put immedyaiato
rod thermal contact with a hot gas, resulting in theida
evaporation of the solvent to form dried solid judes [10].

Ultrasonic homogenizer

20 kHz

Transducer

Homogenized
product

ETACGE T

www.subsiech.com
Aiowization

Fig 4: Ultrasonic Homogenizer

Ajopurer
E. Solvent Emulsification: T
. i . i Alr Inlac Filier lamer fi |
Solvent emulsification of the lipid in the aqus o,
medium. The mean particle size depends on the | Erraplat -
. L . deying Cyclono
concentration of the lipid in the organic phaseryemall Deying
particles could only be obtained with low fat loads %) z
related to the organic solvent. With increasingdlipontent Bohaion
the efficiency One of the methods of preparation ;=
of nanoparticles is by precipitation in o/w emufso The Particles @
lipophilic material is dissolved in a water-immisig *.
organic solvent (e.g. cyclohexane) that is emadifin an ) 'mﬂffi;':m'
aqueous phase. Upon evaporation of the solvent nar .
particles dispersion is formed by precipitation tfe Fig 6: Spray Drying Method
homogenization declines due to the higher viscasitythe
dispersed phase. For the production of nano peartic V. ADMINISTRATION ROUTE

dispersions by precipitation in o/w emulsions[7]e th i ) ) i ,
lipophilic material is dissolved in water-immisaibbrganic Nteractions of the SLN with the biological surratimgs

solvent (cyclohexane) that is emulsified in an amse including: distribution processes (adsorption obldgical

phase. Upon evaporation of the solvent nano pelrticinaterial on _the part?cle §urface and .desorptionSbN
dispersion is formed by precipitation of the lipid the components into to biological surroundings) andyemetic

aqueous medium. The mean diameter of the obtainB{CCESSeS. Various administration routes are:
particles was 25 nm with cholesterol acetate asemnddig *  Oral administration

and lecithin/sodium glycocholate blend as emulsifiehe * Parenteral administration
reproducibility of the result was confirmed by Siednn and + Transdermal administration
Westesen, who produced the cholesterol acetate
nanoparticles of mean size 29 nm[8]. V. APPLICATIONS
The applications of solid lipid nano particles drgted
o | 527 | = OO0 below:
i Rl 4 00 | «  Gene vector carrier
 Lipiphare Aqueous phsse Formtion of * Topical use

cont ug drei contuining surfactant AWheelles

» Cosmeceuticals

« Potential agriculture application

e Carrier for anticancer drug for tumors of solideyp
» Used as a novel drug delivery system

| Hydrephalic bead

ropohic sl VI. ADVANTAGES

e Target drug release
) » Improved stability of pharmaceuticals
» Easy to gain regulatory approvals
* Non-organic solvents like water based technology
is used
» Easy to sterilize

RO lnaded ST N«

Fig 5: Solvent Emulsification
F. Spray Drying M ethod:
It's an alternative procedure to lyophilization ander to &
transform an aqueous SLN dispersion into a druglymb (| IJBSAC
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VII. CONCLUSION

The solid lipid nano particles have revolutionizbe drug
based carrier system with its cheap production easl to
administer application. Their ability to providewotoxic
effects has made it available to administer it limast all
drug delivery systems. A better understanding of th
colloidal state of the lipids as a result of thereneensitive
and modern analytical techniques will help the aedees to
overcome some of the limitations.
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