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« R ‘ INTRODUCTION :

Nanoparticle, ultrafine unit with dimensions measured in
nanometres (nm; 1 nm = 10 metre). Nanoparticles exist in the
‘natural world and are also created as a result of human
activities. Because of their submicroscopic size, they M
unique material  characteristics, and mnufamnd
nanoparticles may find practical applications in a variety & %

areas. including medicine, engineering, catalysis, cand

1 -
%wronmental remediation.




HISTORY

Although nanoparticles are associated with modern science,
they have a long history Nonparticles were used by artisans as
far back Rome in the for century in the famous Loup made of |
dichroic glass as well as the ninth century in Mesopotamia for |
creating a glittering effect on the surface of protein modem 1
pottery from the Middle and Renaissance often retains a 'i
distinct gold-or copper colored metallic glitter. This luster is
caused by metallic film that was applied to the transparent
surface of a glazing. The luster can still be visible if the film
has resisted atmospheric oxidation and other weathering.

The luster originates within the film itself, which
contains silver and copper nanoparticles di
homogeneously in the glassy matrix of the cer:
y nanoparticles are created by the
and silver salts and oxldes toget




real. The solution they found was using
ay provided the first description

ssic 1857 paper. In subsequent paper,
points out that "It is well known that
gold or silver are mounted upon glass and
ture that is well below a red heat (-5
“change of properties takes place, 1€
'fshem\etalhc _ﬁlm,,is destroyed. The
is now freely trans 1




B The

ENT TYPES OF NANOPARTICAL

-

Nanoparticles can be classified into different types according
to the size, morphology, physical and chemical properties.
Some of them are carbon-based nanoparticles, ceramic
nanoparticles, ~ metal ~ nanoparticles,  semiconductor
nanoparticles, polymerie nanoparticles and lipid-based
nanoparticles. L

1) Carbon-Based Nanoparticles

Carbon-based nanoparticles include two main materials:
, carbon nanotubes (CNTSs) and fullerenes. CNTs are nothing
-Mwhenesheetsrolledmtoambe These_ 2
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; nal, or photochemlcal me.thods‘.‘
the metal nanoparticles are obtained by
1on precursors in solution by chemical 1
‘have the ability to adsorb small n
ce energy. These nanoparticles ha
ch areas, detecnon and imaging of 10




on tuning shows different |
atalysis, electronics devices

are GaN, Gap, InP, InAs fror
dS. CdSe, CdTe are II-VI sem
nanium are from group IV.




the method of preparation,
iped like nanocapsular or na

r particle has core-shell mor

e active compounds and the polyr

‘hereas in the latter the active

d and surrounded by a polymer sh
of polymeric nanoparticles are
1 of drug molecules, ability to
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rtic 3 54 :
‘n% generally spherical in shape +
from 10 to 100, It consists of a solid

ve o ﬁcution in the biomedical ficld as a dr
and RNA release in cancer therapy. ”




PROPERTIES OF NANOPARTICAL

In 2008 the International Organization for Standardization
(ISO) defined a nanoparticle as discrete nano-object where all
three Cartesian dimensions are less than 100 nm. The ISO

‘ standard similarly defined two-dimensional nano-objects (i.e.,
nanodiscs and nanoplates) and one-dimensional nano- objects
(i.e., nanofibres and nanotubes). But in 2011 the Commission
of the European Union endorsed a more- technical but wider-
ranging definition:

A natural incidental or manufactured material
containing particles, in an unbound state or a an aggregate or
as an agglomerate and where for $0% or more of the particles
in the number size distribution. one or more external p
dimensions is in the size range 1 nm-100 nm. i

Under that definition a nan
one of its characteristic dimensions to
m to be classed as a nanopa

side that ra 1




can be classified into any of various types, according to their
size, shape, and material properties. Some classifications
distinguish between organic and inorganic nanoparticles: the
first group includes dendrimers, liposomes, and polymeric
nanoparticles, while the latter includes allergen quantum dots,
and gold nanoparticles. Other classifi- cations divide
nanoparticles according to whether they carbon-based.
céramic, semiconducting or polymerfc. In addition, nano
particles can be classified as hard (e.g., titania (titanium
dioxide). silica (silica dioxide) particles, and fullerenes) or as
soft (e.g. liposomes, vesicles, and nanodroplets). The way in
which nanoparticles are classified typically depends on their
application, such as in diagnosis or therapy versus basic
research, or may be related to the way in which they were

produced.

Physical properties of nanoparticles T i

Nanoparticles consist of three layers: the surface lay
shell layer, and the core. The surface layer usually ¢
4 variety of mol ct
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changes that are dependent on the size of nanoparticles are
superparamagnetism  exhibited by magnetic materials.
quantum confinement by semiconductor Q-particles, and
surface Plasmon resonance in some metal particles.

Research has also demonstrated that
absorption of solar radiation in photovoltaic cells is much
higher in nanoparticles than it is in thin films of continuous |
sheets of bulk material. This is because nanoparticles are
smaller and can absorb greater amount of solar radiation.

Nanoparticles exhibit enhanced diffusion
at elevated temperatures due to their high surface area to
volume ratio. This property of nanoparticles allows sintering
to take place at lower temperatures than in the case of larger

les. While this diffusion property —exhibited
may not affect the density of the product, it ¢



PREPERATION OF NANOPARTICLES E

Propriate method for the preparation of nanoparticles depends
on the characteristics of polymer and the druge that is to be i’
used in Nano preparations therefore in order to achieve the 5
properties of interest the mode of preparation plays a vital
role. Different techmques employed in preparatlon and i
synthesis of nanoparticles is discussed below: | l i

Solvent Evaporation 3

Solvent evaporation (Figure 1) was the first method thai was
developed for the preparation of nanoparticles, in this
technique the polymer solutions were prepared in volatile
solvents and emulsions were formulated by employing
dichloromethane and chloroform, but now it is replaced with
ethyl acetate that shows a much better toxmologmal profils
obtain polymeric particles less than 500 nm in
ﬁo pnpamuon, emulsion is converted into




Drug + polymer in

organic solvent s
o9 4% :
° .. ° £ ° 3
Continuous phase - -
(aqueous) O/W emulsion  Solvent evaporation Mlctz?wm °f| .

Figure 1: Solvent evaporation technique.

"~ for pharmacoutical applications to obtain
~ drug delivery systems, encapsulation of var
' opht bic anticancer drugs.
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Mpltatlon (Figure 2) is a facile, mild, and low energy

~ input Carry out polymerie nanoparticles synthesis which is
also termed as solvent displacement method. The process of
preparing involves preformed polymer of organic solution
(acetone, ethanol, or methanol) and then in the presence or
absence of surfactant the organie solvent is allowed to diffuse
generally using polymer Poly-Lactic Acid (PLA). -

s

g1

"
’ Q:W}"!
Eudragit RL




wnterandmeorgnmc ‘
mthesised through the process are of s

) with of low polydispersity. Biodegr

as lipid or polymer based nano

ed to enhance the efficacy of nanc

ic effects of drugs that results from

" drugs for treatment of . The

=

~ without using surfactant of hydrophobic ¢
solvent solutions leads to scattering of
met of nanosmd particles m




ication Diffusion

Tication or solvent diffusion (ESD) techni
ﬁe modification of solvent evaporaum

zes water miscible soivent and a small a

ble organic soivent due to the spor

&Mm of nanoparticles depends only on
the solvent of the dispersed phase and

0 in which an aqueous solution
essfully leads to solvent diffusion t
on for nanoparticle formation.




many advantages encapsulation e
ization required high batch-to-batch
- simplicity. narrow size dlstrlbm-
les can be prepared by ESD te

o

ynica importance Similarly, several oth

as mesotet porphynn-loaded
ticles, d omblcm-loaded PE

d DNA-loaded PLA nanoparticles.




alting Out -
e salting out (Figure 4) is modification of emul

here, initially polymer and drug are dissolved
such as acetone, then it emulsifies into ¢
consisting & salting-out agent in it as
magnesium chloride, calcium chloride,

technique depends upon the type of salting ,
it play an important property of enca




Wyms tube with proper molecular weight cut
- displacement of solvent inside the membrane
i the progressive aggregation of polymer due
solubility and the formation of homogeneous st

nanoparticles.




T‘necause of its m11d condmons,
nmability where this fluid along with dens
d to oﬁ‘er an mterestmg and e" ectiy

methods (Flgure

Ily friendly, suitable
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charged groups of tripolyph
resulting in the formation of n:




'_CHARACTERIZATION \

Nanoparticles have different analytical requirefnents than
conventional chemicals, for which chemical composition and
concentration are sufficient metrics be measured for
Nanoparticles have other physical properties that must a
complete description such as size, shape, surface properties, ‘
crystallinity and dispérsion state. Additionally. sampling and
laboratory procedures can perturb their dispersion state bias
the distribution of other properties. In environmental contexts,
an additional challenge is that many methods cannot detect
low concentrations of nanoparticles that may still have an
adverse effect. For some applications, nanoparticles may be
characterized in complex matrices such as water, soil, food,
polymers. inks, complex mixtures of organic liquids such as
in cosmetics, or blood. ‘
e There are several overall cate
methods used to characterize nanoparice

" methods generate images of individual
terize their shape, ~ size, an




particle measurements, meaning that large numbers of
individual particles must be characterized to estimate their
bulk properties.

Spectroscopy, which measures the particles
interaction with electromagnetic radiation as a function of
wavelength, is useful for some classes of nanoparticles to
characterize concentration, size, and shape. X-ray, ultraviolet-
visible, infrared, and nuclear magnetic  resonance
spectroscopy can be used with nanoparticles. Light scattering
methods using laser light, X-rays, or neutron scattering are
used to determine particle size, with each method suitable for
different size ranges and particle compositions. Some
miscellaneous methods are electrophoresis for surface charge,
the Brunauer-Emmett-Teller method for surface area, and X-
ray diffraction for crystal structure, as well as mass mass
spectrometry for particle and particle counters for particle
number. Chromatogr aphy, centrifugation and filtration
techniques can be used to separate nanoparticles by size or
other physical properties before or during char acterization.







o the way in which carbon md&b \C
2 ma’ﬁl‘mmmbbﬂw improve tl
properties of tires, such particles and otk
‘nanoclays, have been incorporated into polym
their strength and impact resistance. In the eu'ly 2
inm‘ming use 'of non-petroleum-based polymer
derived from natural drove the development of»
nanocomposite polymers. Such materials i
biopolymer derived from an alginate (a carbohy
_ the cell wall of brown algae), cellulowgr




' were explored for their potenti
“based flammable organic halogens and

' serious fire, products with nanocla
particles were associated with fe
harmful fumes than products containing cel
additives.
Batteries and supercapacitors o
| bility to engineer nanocomposite
ternal surface areas for




long-term objective in materials science had ‘
orm ceramics that are brittle and prone to ¢ ‘
er, more resilient materials. By the early
chers had achieved that goal by incorp
ive blend of nanopartlcles into ceramics mat
- ceramics materials that were under development
_ceramic or polymer-ceramic blends, which comt

'_ unique functional (e.g., electrical, magnetic, or
roperties of a nanocomposite material with the prop

mics materials.

' lnch had the potentlal
| g




Applications In Med

| size of mnopanmles is especially
‘nanoparticles can not only
out the body but also enter cells or

enhancing images of organs as well as tum
diseased Itissues in the body. They also hav
development of new methods of delivering
by providing local heating (hyperther

vasculature to diseased tissues and tum
{y'i'f



ion (the pulverization of materials
jal milling or natural weathering:
ration); or by sol-gel synthesis | S
yic materials from a collo
wution is known as a top-down appre
process is a bottom-up appmggh E
processes (comminution, - P:
) include the production of

m the
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Nanoparticles In The Environment

Nanoparticles occur naturally theenvironment in large
volumes. For example, the sea emits an aerosol of all that

ends up floating around in the atmosphere in a range of sizes,

from a few nanometres upward, and smoke from volane and

fires contains a huge variety of nanoparticles, many of which
~ could be classified as dangerous to human health. Dust from
deserts, fields, and so on also has a range of sizes and types of
particles, and even tres emit articles of hydrocarbon
compounds such terpenes (which produce the familiar blue
haze seen in forests, from which the Great Smoky Mountain
in the United States get their name). Human-made
(anthropogenic) nanoparticles are emitted by large industrial
processes, and in modern life it is particles from power
stations and from jet aircraft and other vehicles (namely, those
powered by internal- combustion engines; car tires maﬁé‘%

s

factor) that constitutethe major fraction of nanopal
emissions. Types of nanoparticles that are emitted  ing
partially burned hydrocarbons fin soot), ceria (cer m
vehicle exhaust catalysts), metallic dust (fr

calcium carbonate (in engine lubri




all those emission levels are still
than the levels of nanoparticlm}‘t
1 processes. Indeed, recent humar
tribute only a small amount to air and
rstanding the relationship between
onment forms an important area of re
several mechanisms by which nanoparticle;
affect the environment negatively. Two
~ under investigation are the possibilities g
sorptive capacity of nanoparticl
d. ) make them potent vectors (
pollutants (e.8u




.d with nanoparticles of carbon to
 electrodes for fuel cells. This electrode may t
 the ox}:ensive platinum needed for fuel cell
i -
' Researchers at Géo
University of Tokyo and Microsoft Research hwg
a method to print prototype circuit boards usin
inkjet printers. Silver nanoparticle ink was us
ductive lines needed in circuit boards.




diverse array of biological apphca'aon
the preparatlon of nanoparticles is a state:
' that emerges in recent past years. The techni
preparation of NP's are more challenging as
challenge is to obtain materials with well-defined
and morphologies including wide range of ph:
blologlcal physiological factors and co

mto account for succe
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