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eered and engineered
NPSs.

of two types:

resent in the environment
ral events such as
osion, volcanic
n, and forest fires.
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yrestrial dust storms

appear to be the largest single
nmental nanoparticles.

oposphere atmospheric
] particles are minerals originating from
serts.

of particles produced during a dust
storm varies from 100 nm to several microns.
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exist widely in extraterrestrial

ynmental problems for astronauts as well
equipment.

By Dr.Neihaya Heikmat Zaki



ASIA

Aprll 25

Dust Location of the April 1998
Gobi dust storm

i >)
- \

iton Sei@, A . TN 6.
% o | 4 ' ' -SaharaDesert o AT
<o {: § o . Indus Valley

@ 3
'é?hel reg_!pg_

. o
ﬁNamibia
1] ‘E.

o

By Dr.Neihaya Heikmat Zaki



orest fires

d grass fires are primarily caused
es or by human activity.

h and smoke over
ands of square miles and lead to an

of particulate matter (including
articles) exceeding ambient air quality
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E L oR
Smokes, \
Central
America.
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Volcanoes

erupts, ash and gases
ate matter ranging from the

000 meters.

volcanic eruption can eject up to 30
million tons of ash.
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Rabaul Volcano, 1994
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ineered NPs (ENPs)

produced by man using many
lals, such as

u, Ag, Zn, Ni, Fe, and Cu)
2204, Si02, CeO2, and

etals (silica and quantum dots)
n (graphene and fullerene)

ers (alginate, chitosan,
hydroxyethylcellulose, polyhydroxyalkanoates,
and poly-E-caprolactone)

= and lipids (soybean lecithin and stearic acid)
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Physical and chemical properties
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ical Properties of
Nanoparticles

erties of NPs include shape, size,
area, agglomeration/

of size distribution, surface
hy, and structure
defect structure, and

si.ze, shape, surface area, and size
ution of NPs are important deciding
factors controlling their uptake by organisms.
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i1ze and Shape

d shape can be identified as the
nt parameter to define the
eneral.

in size are characterized

t the surface and are

odynamically unstable because of the

acial tension, acting as a driving force,

leads to a spontaneous reduction of the
area.
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Ps has gained a lot of attention,
icles with various shapes such

s, squares, urchins, and ellipsoids.

ical properties of NPs also depend on
and shape.
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Difference in the optical properties of gold
NPs for different shapes
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1d Size Distribution of

Nanoparticles

morphology and surface area of NPs
1 using scanning electron

lution of approximately 0.2
omic force microscopy (AFM) can be used.
7ides real topographical images of sample

attachment of NPs to cell membrane seems
~ to be most affected by the surface charge of the
NPs.
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pariicles deposited on Silicon.
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erent parameters such as
e properties, agglomeration
lon can be controlled using :
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Species Specifics of
erminations of purity of NPs
ogical application.

iffraction (XRD) is the most essential
d to characterize crystal structures.
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1) Dimensionality

2) Morphology
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ical Properties of
anoparticles

erties include the elemental
nomaterials and its surface

hemical properties of a material are
ined by the type of motion of its
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Metallic Nanoparticles

ith other nanostructures, metallic
roven to be the most flexible
ing to the synthetic control of
osition, structure,

bly, and encapsulation, as well as the

ing tunability of their optical properties.

ared with other metallic nanostructures,

al gold and silver NPs are especially
promising in nanobiotechnology because of their
simple and fast preparation and bioconjugation.
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agnetic field enhancement near
ace and the dependence on the
ocal dielectric properties of

anoparticles work as platform materials

ymolecular ultrasensitive detection,

thermal treatment for cancer cell, protein

, and targeted delivery of therapeutic
agents within the cells.
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xide Nanoparticles

e NPs can exhibit unique chemical
e to their limited size and a high
or edge surface sites.

roperties such as structural characteristics,
arameters, and effect of size, are related to
ectronic properties of the oxide, and

ural and electronic properties obviously

e chemical properties of the solid.

= Metal oxide particles serve many functions in the
various field of plant technology and others.
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xhibit a wide variety of

make them highly promising
ical system and

plications usually exists or can be prepared
form of either single domain or

aramagnetic magnetite (Fe203) or
e (Fe354).

Due to their favorable beneficial effects,
magnetic NPs approved for clinical use by Food
and Drug Administration.
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Quantum Dots

dot - semiconductor crystals with a
a few nanometers, having many

able surface coating with biocompatible
material and /or modification with desired
functional groups.
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their size, it fluoresences with

ically compatible/active,
re functionalized or
, which improves

ynthesize
econdary coating
lubility.
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on Nanoparticles

bes (CNTs) represent the more

t decade after very, the knowledge
le increased the interest in biological

nedical applications of carbon
bes.
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ric Nanoparticles

mer nanoparticle is given for any
r NPs but specifically for

ynthetic polymers, such
caprolactone , polyacrylamide , and

or natural polymers, albumin, DNA and chitosan,
- gelatin, and poly (L-lactide) (PLA).
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mer NPs had been used to
acokinetics and
roperties of various

1ple, chitosan polymer used as a carrier

By Dr.Neihaya Heikmat Zaki



Selective uptake, translocation, and biotransformation

pathway of different NPs in plant
organs
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ts and Demerits of
Nanoparticles

ility of the NPs, retaining the size
s 1s highly challenging.

iated with NPs is rapid

, they inherently interact

inetics

is highly reacti

Impurities.

ition, encapsulation of NIP’s becomes

| ssary when they are synthesized in a
solution

jo Syntlr{ésis of pure NPs becomes highly difficult.
- Hence, retaining high purity in NPs can
become a challenge hard to overcome.
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that most experimental studies

en carried out with
ates of NPs.

ercussions on the

significant
tics of the materi
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