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ABSTRACT

The nanoparticle is defined as the particulateatspn (solid particles) within the range of 101@00 nm.
Nanocapsules are the capsules in which drug pestete surrounded with thin layer of polymers aléed
nanocapsules. Drug is encapsulated and dissolwitin the polymer matrix by dispersion, matriculatio
method. Major goals of nanoparticle drug deliverystsm are to control the release parameter of
pharmacological active particle to the specifie it the organs. Circulating particles may be agfias the
biodegradable polymeric nanoparticles are coatdld tive hydrophilic polymer like Polly ethyl glyc@PEG).
These are used for potentially absorption of diiegesachieve the therapeutic response of the dfagous
polymer are used it may be naturally, synthetic seri synthetic which provide therapeutic respaweded
by its side effect.
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delivery systerh The aim of nanoparticulate drug
delivery system is to control the release of drug a
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the specific site for longer action. This is aclmev which are used in fabrication are polymers
by liposome formation which is used as carriers. nanostructures. These polymers used with the
Carriers have many advantages like protect from the combination of drug particle and targeted to the si
degradation, reduce the toxicity and targeting aite  of action. Targeted drug can be conjugated toeissu
action. Nanoparticles enhance the stability of drug ligands or macromolecules to the site of action.
and have the control release property. Most of the Targeted nanoparticulate drug delivery systems are
drug like Sylimarin and Citosan are fails in climic  to delivery of anti-cancer, anti-microbial agent,
trials for good clinical response i.e. they do not vascular endothelial, brain drug targeting, insulin
reach to the target site of the body. That's why we delivery and neuro disordérs

want to improve the systemic absorption by the

nanoparticle drug delivery system by using of TYPES OF NANOPARTICULATE SYSTEM
nanotechnology methéd Sylimarin is a naturally ~ Polymeric nanoparticles

occurring pentacyclic group of triterpenoids found Polymeric nanoparticles are biodegradable and
milk thistle (sylibbum maianum).This is used in biocompatible. This is preferred for nanoparticle
China, Japan, Germany and other countries for drug delivery system. They show good potential via
treatment of colon, bladder, lung cancer and liver chemical modification provide good
diseases. Sylimarin is low solubility and high pharmacokinetic as well as pharmacodynamic
permeability of drug. It has a three isomeric form control release parameter in drug delivery system.
like, silibinin, silidianin and silicristin. Its ma They are providing entrapment and delivery of drug.
biological active component is silibinin which is There are more polymers available like
highly used for hepatic cancer. Second is that citosan, gelatin, copolymer, polylactic acid,
Citosan is a linear aminopolysaccharide.it is polyglycolicacid, polyalkylcyanoacrylete and
composed of Dglucosamine and N-acetyl- polymethylmethacrylate. These polymers are used
Dglucosamine unites. It is obtained by acetylabhg  for preparation of polymer nanoparticle drug
citin.it is naturally occurring pollysacharid. The delivery system. Polymeric nanoparticle s are
physical and biological properties of Citosan are colloidal in nature having the size of 10-1000nm.lIt
highly influenced by high molecular weight of may be round, branched or shell like structures.
acetylation. The derivative of Citosan is (N,N,N Fabrication of nanoparticle is also used for treatm
trimethyl Citosan), carboxyalkyl citosan, sugar of vaccines and cancer problem. Drugs can be fused
bearing citosan, bile acid modified citosan, tiieth  with the polymers by different techniques like
Citosan and cyclodextrin Citosih Nanoparticle dissolution, diffusion, attachment, immobilization,
drug delivery systems based on penetration of dissoption and encapsulation method. These
biological barriers and control the release of drug polymeric nanopatrticles are used as drug targeting
Nanoparticle should be stable in nanoparticulate and sustained release at the site of action fdembet
drug delivery system. Many polymers are used in achievement. Namoparticles works as penetration of
this system but polymer should be inert nature and small particle and enhance the dissolution
do not interact with drug. Polymers are availalble i characteristics. This method is also used for
many grads and it is very costly that's why we can solubility of poorly water soluble drdd®. Polymer
use the lipid at the place of polymers and have the nanoparticles is also developed the nanomedicines
several advantages. It reduces the toxicity and which is the very useful technique. Biodegradable

interaction with the drug. This lipid, drug parédis
known as the lipid nanopartiél® Modification and
fabrication of polymers is very effective technojog
which provides the better drug delivery to the

polymers play the role in body after hydrolysigan

the body and produce metabolic monomers example
for lactic acid and glycolic acid. Biodegradable
polymer has good compatibility with drug and

system for the treatment of disease. The materialsproduce low systemic toxicity.
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Solid lipid nanoparticle

These are lipid base colloidal carriers like canabri
stearic triglyceride, cetyl palmitate and glycerol
tripalmitate with the size of 50-1000 nm. Lipidear
well tolerated to the body and having low cost and
large production. Lipids are wused with the

in surfactant they will form a uniform solution

which shows the good biocompatibility. Liposome
attaches with cell membrane and transfer the dyug b
simple endocytosis. Circulatory residence time
depends upon polymer. Liposomes are formed by
sonication that is lipids are dispersed in to the

combination of surfactant because it has the s&tabil aqueous media. Liposomes improve the dissolution
property .These are first come in 1990s as characteristics and pharmacokinetic param&téfs
pharmaceutical nanosomes and emulsion. Solid lipid Drug is introduced in to the liposome by
nanoparticles are prepared by the cold encapsulation method and achieves the good release
homogenization method. These nanoparticles areof drug from Liposomes; it depends on
affected by the campritol 888 ATO and emulsifying concentration of lipids or surfactant, pH and osmot

agent, 2% lactose and 2% glucose prevent pressure. For the sustained release of drug, iserea
aggregation of nanoparticle by Iyophilization the concentration of lipids in Liposomes system.
process .Lyophilization Method are involved There are many Liposomes formulation occurs like

precoated steps, primary drying, secondary drying anticancer drug, neurotransmitters, antibioticgi-an
and final drying. Silibinin loaded nanoparticle in inflammatory and anti-arthritis drutj's

nanometer range which is dispersed in amorphousNanoemulsions

state and that are used as parental, dermal oralThe nanoemulsions are typically described as
ocular and pulmonary administratiéi® For thermodynamically  stable and  translucent/
preparation of lipid nanocapsules, lipid base salve transparent emulsions that have the droplet se® le
free formulations are introduced in pharmaceutical than 100 nmThe range of nanoemulsions is 50-200
industry. This is new process and involved the nm. Nanoemulsions present large o/w interfacial
ethoxylated hydrophilic surfactant which works on areas and radically low interfacial tensions. They
temperature and modify in to the inversion phase. | have greater capacity to solubilize than solutibn o
the inversion phase many temperature cycles aremicelles. Being thermodynamically  stable,
applied which reduces the droplet size after that nanoemulsions hold an edge over unstable
cooling is done and crystallization occurs. This dispersions. The ability of o/w nanoemulsions to
formulation is known as solid lipid stable integrate hydrophobic drugs into the oil phase $end
nanocapsules suspension. This suspension can b¢hem more solubility. Nanoemulsions are
stored as freeze dried form. Physicochemical studie biocompatible, biodegradable in nature and it is
of solid lipid nanoparticle can be done by magnetic easily prepared by using of carriers. It is more
resonance and electron spin resonance. By thesensitive from hydrolysis with water. Flocculation
scattering detection we can observe the partigde si and sedimentation can occurs if particles are mot i
and flow property. Solid lipid nanoparticles aredis  nano size. It is metastable in nature. These pnoble
for the condensation of the DNA in the lipid which can be avoid by adding of surfactant, surfactant
transfers in to the mammalian c&fi& reduce the surface force between two phases and
Liposomes increase the solubilizatidoh %

This is drug carriers which are used in Dendrimers

nanoparticulate drug delivery system. These are Dendrimers are the macromolecules polymer based
nano, micro and colloidal carriers having the sife  nanoparticle. It is formed due to branching of kng
80-100 nm. Liposomes are bilayer. This device polymers in to more than two branches. They have
which is surrounded by phospholipids and sterdid. | symmetric structure and show the functional
is like micelles but micelles monolayer of lipid. mechanism. Void space of Dendrimers creates the
Amphiphillic nature of liposome due to modification branching of Dendrimers nanoparticles. The active
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site present at the branching site which improhes t 4. Supercritical method

chemical modification, are utilize their in drug Dispersion method

delivery system. The functional group like Nanoparticle can be prepared by the dispersion of
hydrophilic such as the carboxylic end, it is water the biodegradable polymers like PEG, PLA, and
soluble end. These hydrophilic groups enhance PLGA etc. These methods are used in various ways
solubility as well as permeability of drug. which are given belof¥.

Modification in the branching may responsible for Solvent evaporation method

the encapsulation of molecules within chemical Polymers or matrix are dissolve in organic solvent
structure of the Dendrimers™ like chloroform, dichloromethane, ethyl acetatas th
Inorganic nanoparticle makes uniform solution. Organic solvents are also
Inorganic nanoparticle are based on metals andused as dissolving of hydrophobic drugs. This
synthesized but monodipers. This has been used fomixture of solution of polymer and drugs is then
analysis of images by using of magnetic resonanceemulsified in water solution containing surfactant
and high resolution interference. These intrinsic emulsifying agents to form oil in water emulsion.
properties have been exposed for many therapiesAfter the formation of emulsion, organic solveng ar
which are very effective and easier to analysis. evaporated by reducing the pressure or continuous
Metals nanopatrticles are able to change the energystirring. Size of particles are depends upon
in to the heat up to the %0. These heats are utilized concentration of stabilizers, homogenizer speed and
for excitation of near infrared and oscillation of nature of polymers.

magnetic field; both are used in treatment of cance Emulsification or solvent diffusion method

therapy.?® Iron oxide nanoparticles are coated with It is new form of solvent evaporation method, it
aminosilane in clinical phasé®and used for brain  include water miscible solvent along with water
cancer and prostate cancer by using of hyperthermiaimmiscible solvent. Spontaneous diffusion of
as well as thermoablation methods. Prostate tumorsolvent occurs and interfacial turbulence activey
cells are locally killed by magnetic oxide created between the two phases and small-small
nanoparticle. These small nanoparticle are pemstrat nanoparticles are formed. If the concentration of
the cancerous cells and Kill it. Killing processors water miscible phase is increase then particle isize
by generation of heats under magnetic field. Silica reduced and obtained the good nature of
nanoparticle coated with gold that have absorption nanoparticle. Solvent evaporation and solvent
ability of heat and works same as iron oxide diffusion methods are used for both hydrophilic and
nanoparticl&*?>. Nanoparticle technology is better lipophilic drugg®.

the conventional micron sized particles because Coacervation method or ionic gelation method
nanoparticles have the higher surface area andFor the preparation of nanoparticle many
volume which helps in penetration and solubilizatio biodegradable polymers like chitosan, gelatin and
of molecules/atoms. As the particle size decrease,sodium alginates are used in coacervation method.
interparicle forces are creates like Vander Waals, Mixture of chitosan, diblock co-polymer ethylene

electrostatic forces, and magnetic attracfion oxide and polyanion sodium tripolyphoshpate are
Preparation of nanoparticle use in this method. Both phases are aqueous phase.
Nanoparticle can be prepared by four methods Positively charged of amino group of chitosan
which are very useful techniques. interact with negatively charged of tripolyphoshgat

1. Dispersion method and formed coacervates. By the electrostatic
a. Solvent evaporation method interaction ionic gelation of polymer occurs. These
b. Emulsification or solvent diffusion method ionic interaction occurs between the two aqueous
2. Coacervation method phase at room temperattfté®

3. Polymerization method
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Polymerization method sensitive and simple method for detection of
Polymerization occurs between the monomers in nucleotides. Colorimetric biosensor detects the
agueous solution and formed polymerized Oligonucleotide sequences which are very useful for
nanoparticles. Drugs can be dissolving during the the diagnosis of genetic and pathogenic disease.
polymerization or adsorbed after polymerization on Oligonucleotides can be identify by the general
the surface of polymers. Before the polymerization, procedure through the fabrication of nanoparticle
nanoparticle suspension are prepared and thenand fictionalization with single stand DNA. It also
purified to remove the surfactants and stabilizers, detects the amount of products generated by the
after that polymerization will starts by polymerase chain reaction. This is known as
ultracentrifugation and re-suspending the particle  quantifying analysf&™". For the detection of protein,

to the ionic surfactant solutidh colorimetric  biosensor contains led specific
Supercritical method “DNAzyme”. Other glyconanoparticles have been
Nanoparticle can be prepared by the use of used for detection of Concanylin A and cholera
supercritical fluid. This is the alternative optifor toxin. Dithiols (C-and N-terminal cysteinyl) peptisi

the biodegradable polymers and safe for the are having the properties of bridging agent whieh i
environment. Conventional method like solvent used for colorimetric detection of proteases. Steve
evaporation, solvent diffusion and organic phase et al. reported that substrate of thermolysin ie th
separation, these create the hazardous to thecombination of cystein amino acid and joined with
environment due to the organic solvéits gold nanoparticle change the system color from blue
Supercritical fluid is defined as a solvent at to red because of presence of thermoffsin
temperature above its critical temperature which is Florescence biosensors have been used for the
remain in a single phase regardless of pressure aredetection of metallic nanoparticle. It is basedran
called supercritical fluid. CO(SC CQ) is used as  rster resonance energy transfer (FRET) which has
supercritical fluid which is most widely used in the quenching properties. For instance, molecular
pharmaceutical industries and have advantages ofbeacons are sued for the sensing DNA. In this
low price, nontoxic in nature, and non-inflammable. techniques dye molecules is nearest to the
For the formation of supercritical fluids many nanoparticle surface without target DNA stand
processes are involved like supercritical anti-entv ~ because of hairpin DNA structure which leads to
and rapid expansion of critical solution. The psxe fluorescence quenching. Targeted DNA of hairpin
of supercritical anti-solvent methanol is used &nd structure has open by the hybridization that
is completely miscible with the supercritical fluid beneficially composed the catalyst and substrate
dissolve the solute at the process condition. $slut strand. Substrate strand breaks in to two parthéy
are insoluble in supercritical liquid and extragthw  Pb, one is head-to-tail and other is tail-to-Heal
supercritical fluid after that precipitation occlasd Nanoparticle in environmental protection

nanoparticle are formé&t Nanoparticle has the capability to improve the
Application of nanoparticulate system environmental condition by the nanotechnology like
Nanoparticle in biology detection, prevention and removing of those

Nanoparticle detects the biological agent, diseasematerials which are cause the pollution to the
and toxic material. It is very important for the environment. These nanotechnologies modified and
diagnosis of biomedical, forensic and environmental design the industrial process and achieve the
analysis. Biosencer made up of two parts, first is effective products. Many nanoparticles are avadabl
recognition element and transduction element which for the removal of contamination. For instanceniro
are responsible for target binding and signaling nanoparticle and nanosized sensors. Nanotechnology
binding®. Oligonucleotide nanoparticle has been involves the new and unique quality of nanoparticle
detected by the colorimetric biosencers. It is lyigh which is enhancing the catalysts, tunable photo
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activity, strength and other characteristics
functiong™*2
Nanotechnology is also involved in water

purification for achieving of safe water and this

hydroxyvalerate are used as extracellular contlolle
release vectors. PHB and PHBHHXx nanopatrticle are
encapsulating with lipid soluble colorant which are
helps to targeting cell for intracellular sustairzdg

water is used as drinking water. Many disease arereleas&”>

developed by the use of polluted water.80% of the

Nanoparticle as target delivery system

bacterial diseases are due to the infected waterTargeting of nanoparticle drug loaded system to the

mainly in India. This is the major goals to removes
the all pathogen from drinking water by the
nanotechnolod.

Nanoparticle in medicine

For the treatment of cancer, diabetes, pain, agtham
allergy, infection and many others diseases are cur

desired cell or tissue to the body via reducing ot
release .For the targeting drug delivery systemreth
are two mechanisms can be work i.e. passive and
active targeting. For instance; chemotherapeutic
agent increases the blood permeability of the cells
tissues. This is the example of passive targeting

by the therapeutic and diagnostic agents which aresystem and active targeting system permit the

based on the nanoparticulate

system. This surface function of the carriers with ligands which

nanoparticulate system provides modified properties are closely attached with receptors of the celtee T

like solubility, diffusion rate, half-life, drug lease

pattern and absorption characteristics.
Nanoparticulate agents give the effective, easier t
take low toxicity and increase the products life.
Nanoparticles permit the target delivery and
controlled release of the drugs; these are conicern

specific targeting nanoparticle work with antibadie
and provides selective binding that decrease the
toxicity and increase the delivery of the drugs.
Targeting nanoparticle has the property of time
release of the drug to the circulatory system
Nanoparticle targeted drug delivery system alsaluse

the therapeutic delivery system. Nanoparticles also for receiving of poorly water soluble drug at thie s

permit the analysis on the molecular level which
detects the abnormalities like deutsch of viruses,
inflamed cells and dised$é>

Nanoparticle as intracellular sustained drug
release vectors

Polyhydroxbutyrate (PHB) is wused as the
intracellular sustained drug release which is came
to the synthetic polymers. These are flexible in
nature and provide the facility; efficient drug
delivery, make up the biocompatibility and stable
formulatio’®*”. Polyhydroxyalkanoates (PHAS) is

of sction.Anti-cancer drugs like paclitaxel,

doxorubicin 5-flurouracil, dexamethasone and many
other drugs have been prepared by using of
nanoparticle. Polylactic or glycolic acid (PLGA)dn

polylactic acid (PLA) based nanoparticle have been
prepared with the combination of dexamethasone
with in intercellular site. Dexamethasone is a
chemotherapeutic agent and has the anti-
proliferative and anti-inflammatory action on the
targeted site. These agents bind with cytoplasmic
receptors and form drug-receptors complex is

also used as carrier for the sustained release sPHA located to the nucleus of the gene which causes the

has the 3-Hydroxyalkanoates (3HA) monomers
substitutes in the structure which is produce the

anti-proliferation  action”Targeted
which  are  encapsulated produced

nanoparticles
better

energy and carbon storage material .PHAs have thebioavailability, low toxicity to the body and cheap
physiochemical properties that has been applied incost. Nanoparticle based drug delivery system is

implant  biomedical and controlled release
application®*°. Poly(R-3-hydroxybutyrate-co-R-3-

hydroxyhexanoate) (PHBHHXx) have been recently
investigate and utilize for biomedical applications
but has no longer used for drug control releasé PH
and PHBV co-polymer of 3-hydroxybutyrate and 3-
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ovarian mice. These statements are come from thevaccines by encapsulation method, it is secured fro
MIT and Lankenau Institute. According to this the degradation of the pH, bile, enzymes. Gene can
statements new approaches are come out for thebe binding on the surface of nanocapsules or
ovarian cancer treatment but it cause the deathnanoparticle for achieving of good durability and
around more than 1500 death per year in United stability. Binding should be versatile. Nanopadicl
States due to the diagnosed at last stage of cancemade from the PEG and PMMA which gives the
disease. Now a day’s new and effective treatmentspositively charged group and stearic stability.
are available which is reported in Aug 1 issuehaft  Positively charged group helps to bind with DNA.
journal cancer Research, provides gene thatBy using of this method physical desorption
contained the diphtheria toxin, which kill the problem can be avoid. Gene therapy utilize for
inflamed cells without harming of proteins. These medication of neurodegenerative diseases like
toxins are arrived from the Corynebacterium Parkinson. GNDF (Glial Cell Line-Derived
diphtheriad®. Polymeric nanoparticle helps in Nerotrophic Factor) is culpable for control deliyer
release of corticoids and has the property of anti- of gene in disease. Tyrosine hydroxylase and Initia
inflammatory action in the treatment of eye disease viral vector are also utilized for deliver via géh&?

like uveitis. Corticoids achieve the good healing Gold nanoparticle in preconcentration and
process and effective in fibrosis. Topical preparation of sample

administration of the corticoids has the fewer side A new method is come out for the extraction and
effects than the systemic administration due to the preconcentration of potable water. The name of this
use of small amount of the drug. For the good method is solid phase nanoextraction; it shows the
therapeutic effect, direct inject the drug in teth good compatibility of polycyclic aromatic
blood vessels but this administration cannot be hydrocarbons (PAHS) to gold nanopatrticle. In this
repeated because have the hemorrhage problemmethod 500 ml of unpurified water sample is
Anather techniques is available i.e. implantatiin; emerged with 950 ml of gold nanoparticle solution,
require desire therapeutic concentration of thegdru after some time PAHs take absorption on the surface
for release and have the disadvantage becausef gold nanoparticle. This is the first step of the

surgical incision is required for install the imptalt method and centrifugation take place in second step
cannot be easily removed and have the chance ofand throw out the supernatant after that we collect
migrate from their sit&°® the adsorbed analytes which is deliver from gold

Nanopatrticle in blood brain barrier (BBB) nanoparticle by appending 2ml of 1-pentanethiol and

Blood brain barrier exist between the blood 48 ml of n-octane. The eventuate is explicate eithe
streamline and central nervous system. BBB permitsby HPLC or by laser-excited time-resolved
only transfer of ions and conserve the constant Shpol'skii spectroscopy. Preconcentration of
osmotic pressure for passage of nutrients. The mainaromatic and monohydroxy-PAHs in urine have
function of BBB is to safe the brain and spinalsaxi done via adsorption on surface of gold nanopatrticle
from chemical and bacteriological threats. Drug This method can be applied for low molecular mass
particles cannot be transfer from the tightly of sampl. Gold nanoparticle also assign on
endothelial cells of the junction. One techniqua ca concentrated protein from large volume of urine
be work on drug delivery to the central nervous (415 ml) sample. On conflicting, trichloroacetidadac
system is that nanoparticle which are able to pess is commonly used and gives no enrichment for
endothelial cells due to reduce size of nanoparticl protein in urine samples with volume above 2 ml
It gives the good result in treatment of brain with the concentration of 4 ppm. Moreover, gold
tumor®® nanoparticle - combined protein can be assigned to
Vaccines and gene therapy the gel electrophore$fs

Nanoparticle are also helps in delivery of gene and
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Nanoparticle in cosmetics Supermagnetic nanoparticle in biomedical
Nano-emulsions contain two phases and having theMagnetic separations have been done by the
size 50-100 nm which is used as cosmetic product in Supermagnetic nanoparticle in biomedical and
the form of lotion, cream, conditioner etglobular biological research. It is highly delicate techraqu
vesicles are also used as cosmetic product andfor the choice of selective tumor cell from blood.
having the size of 25-5000 nm. It is constitute by For instance; malaria parasite through marking the
amphiphilic molecules which contained double layer red blood cells with immunospecific magnetic fluid.
or multi double layers. Liposomes and Noisome are The DNA sample has been amplified and identified
considered in globular vesicles; Liposomes made by polymerase chain reaction using pre-processing
from phospholipids and nanosomes use non-ionic technology of Supermagnetic nanoparticle and other
surfactant like polyoxyethylene alkyl ethers or techniques is cell counting in which cells are &g
esters. Vesicles form of the nanoparticle increaseswith supermagnet. Those tagging provides the
the stability and compatibility with skin tolerance location and number of cells via magnetic moment.
compositions like unsaturated fatty acids, vitamins Magnetic enzyme linked immunosorbent assay have
and anti-oxidants. Insoluble; mineral based been done by magnetic nanoparticle. For the
ingredients are used in sunscreen. ;liKdplayed the determination of number of cells with fluorescent
important role in sunscreen and having the property enzyme which is used in magnetic separation
of reflection and scatter of UV light with the siaé method. Target material and magnetic separation are
60-120 nm. Nanoparticles are treated with aluminum used for increasing of material by the following of
oxide or silicon oil for increasing of dispersion initial immobilizatiorf’. Superparamagnetic iron
property in sunscreen medicament. Silver oxide particles (SPION) have been developed for the
nanoparticles have the potency to kill the germs treatment of joint diseases in human. Conventional
which is available in toothpastes, soaps, facenesea system has the nephrotoxicity, hepatic and gastric
food packaging, and clothing. And also used in problems, in such case the work of seeing prolonged
disinfectants and wound dressings. Nano cosmeticstherapy. But also have the problem of incapabibty
include eye liner, body lotions, bronzer, scrubs make up the drug concentration in joints due toaext
deodorants shampoos etc. Gold nanoparticle, silverrelease of synovial fluid. In that case extracoapor
nanoparticle, padaliumium nanoparticle, and J[iO magnets are utilize for enhance of residence time o
nanoparticles are having the physical and chemical SPION. This therapeutic method can be used for the
property of skin uptake and carryings activitiesl-S  treatment of chronic and acute joints problem.
gel, vacuum deposition, ball milling, pyrolysis and Rheumatoid arthritis, interaarticular trauma and
other methods are available for the preparation of synovitis are examples of joints dise&&eAnalysis
nano-cosmetics produéts of atherosclerotic plagues can be done by MRI with
Nanoparticle in agriculture the use of SPIONs, which are derived from Powder
Nanoparticles are used for delivery of pests, Technology Laboratory, Swiss Federal Institute of
nutrients, chemicals, water and hormones to the Technology (EPFL), Switzerland (Department of
plants in agriculture. These have been done wigh th Cardiology and Angiology), University of Freiburg
help of nanosensors and nano based deliveryand Germany. Atherosclerotic lesions can be
systems. Nanosensors work on plant to determineproduced from the monocytes which is initiative
the presence of plant viruses, amount of soil cells of macrophages. Macrophages are release the
nutrients, fertilization capability, level of plant releasing mediators (cytokines and chemokines),
hormones and environmental pollution. Nano- these mediators are active state of phagocytosis.
capsules can be used in crop biotechndfogy Atherosclerotic plaque imagines has been produce
by the phagocytosis SPIONs of macrophages which
have the affinity on inflammatiéi
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CONCLUSION 6. Jumaa M, Muller B W. Lipid emulsions as a

Pharmaceutical and therapeutic properties are  novel system to reduce the hemolytic activity of

modified by nanoparticle drug delivery system. lytic agents: mechanism of protective effdetir

Modifications are creating by embodying of drug J Pharm Sci.9(3), 2000, 285-290.

particle to the nanocarriers which protect thermfro 7. Kim | S, Kim S H. Development of polymeric

the humiliation as well as facilitates the targgtin nanoparticulate  drug  delivery  systems:

and controlled release. Nanoparticle have been  evaluation of nanoparticles based on biotinylated

improve the crossing and absorbing power of drug poly (ethylene glycol) with sugar moietint. J.

on cellular level of biological system. These syste Pharm.,257, 2003, 195-203.

are used for poorly water soluble drug by nano- 8. Damge C, Maincent P, Ubrich, N. Oral delivery

particles designing. Physical handling and of insulin associated to polymeric nanoparticles

aggregation are developed from small particles and in diabetic rats,J. Controlled Releasell17,

large surface area of the nanoparticle system. ighis 2008, 163-170.

the advantages of nanoparticle drug delivery system 9. Kim | S, Kim S H. Development of polymeric
nanoparticulate  drug  delivery  systems:
evaluation of nanopatrticles based on biotinylated
poly (ethylene glycol) with sugar moietint. J.
Pharm.,257, 2003, 195-203.

10.lkuta K, Mori T, Yamamoto T, Niidome T,
Shimokawa H, Katayama Y. Development of
polymeric drug delivery system for recognizing
vascular endothelial dysfunctionBioorganic
and Medicinal Chemistry1,6, 2008, 2811-2818.

11.Des Rieux A, Fievez V, Garinot M, Schneider Y
J, Preat V. Nanoparticles as potential oral
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