ABSTRACT

Nanotechnology addresses at the atomic, molecular, and macromolecular
scale, leading mtheconuolledmampulauonandsmdyofstrucmmand
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Image above: Sun-blocking aerosols around the world steadily declined since th
eruption of Mount Pinatubo, according to satellite estimates. The decline appears t
have brought an end to the "global dimming" earlier in the century (Michael
Mishchenko, NASA).

Carbon and sulfate aerosols, or particles, can affect the climate in two ways. The "direct
effect” is the scattering and absorption of solar radiation by aerosols. Both sulfate and

carbon aerosols scatter light back to spacethusacnngtoreduce thewarmmgcausedby
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ture in turn, form loose clumps which can become airborne but are mostly larger than
respirable size.

Combustion of heterogeneous fuels under varied conditions generate irregular CNTs
less orderly, shorter in length, fewer in numbers, and intermingled with other nanopar-
ticles are of respirable size.

The lack of toxicity of carbon black allotrope of CNT highlights the importance of par-
ticle characteristics, primarily due to the surface properties and aspect ratio of CNTs,
rather than their nanosize.

Experimental studies in rodents have demonstrated that instillation of multiwalled and
single-walled CNTs can cause pulmonary inflammation, granulomas, fibrosis, and even
death. The fibrosis distant to the granulomatous lesions was presumed to be in re-
sponse to either single or less-aggregated particles (Shvedova et al., 2005).

THE HIND SIGHT OF NANOTECHNOLOGY
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Jui (BALF) showed dose-dependent increases of inflamma-
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(MCP-I andVCAM-l, in the heart). Hypercholesterolemic (ApoE-/-) mice witnessed
increase in atherosclerotic lesions in the brachiocephalic arteries (20 pg SWCNTS;
once every 8 weeks).

Raw HiPco CNTs containing 30% iron attribute to oxidation or peroxidation in cells,
the authors attributed these oxidative effects to the iron in the carbon nanotubes
(Shvedova et al., 2003). Shvedova et al. (2005) found iron-free

CNTs were capable of producing these cytotoxic effects as well in human epidermal ke-
ratinocytes. MWCNT 0.4-mg/ml culture were found to release the proinflammatory
cytokine IL-8 in a time-dependent fashion.

MWCNT 1 mg/m3 had decreased NK cell function and exposures to 0.3 mg/m3 and
higher particle concentrations caused systemic immunosuppression only after 14 days,
characterized by reduced T-cell-dependent antibody response to sheep erythrocytes as
well as T-cell proliferative ability in presence of mitogen, Concanavalin A. No changes
in gene expression were observed in lung; however, interleukin-10 (IL-10) and
NAD(P)H oxidoreductase 1 mRNA levels were increased in spleen (Leah et al.; 2007).

In subcutaneous injection model and thereafter in an intranasal model of sensitization
with allergen ovalbumin, SWCNT and MWCNT increased serum levels of OVA-specific
IgE, the number of eosinophils in BALF and the secretion of Th2-associated cytokines
in the mediastinal lymph node.

Only mwCNT and ufCBP with OVA increased IgG2a levels, neutrophil cell numbers
and TNF- and MCP-1 levels in BALF, as well as the acute influx of neutrophils after ex-
posure to the particles alone (Nygaard et al; 2007).
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NANO-PARTICLES

The spray planes are filling our atmosphere with nano particles of barium on an almaost daily basis. Carnicom esti-
mates that barium levels worldwide are eight times higher than acceptable safety limits. The inhaled nano-particles,
80,000 times smaller than the width of a human hair, stick to the moist lung walls and are small enough to easily be
absorbed directly into the blood stream where they will gain access to internal organs such as the liver and brain.
Since the aerosol operations began in eamest in about 1998 our bodies have been loading with these particulates and
we are just now beginning to feel the ill effects (Carnicom.com).

Silver nanoparticles

Products Like: Kitchen and Bath Paint Baby Sunscreen Laptops
Clothes Food storage systems Wet wipes
Waxes Cosmetics

It is dlaimed to kill pathogens, but is non-selective and kills several metabolically, ecologically and environmentally
important microorganisms. The zebrafish embryos exposed to silver nanoparticles showed depasition of particles in
vital organs such as the brain and exhibited severe developmental defects
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appears to be related not to axidative stress generation, but to dis-
through interaction of the positively charged dendrimer terminal groups and the

response in macrophages. LC50 ranged from 20 pg/ml for 7 nm to

amorphous silica particles against macrophages, but crystalline silica, mean diameter 1,7uM
was 253 pg/ml. LC50 for cytotoxicity for all particle sizes based on total administered particle surface area was 85
cm2/ml. they also increased protein secretion of G-CSF(compared to control), TNF-?, RANTES, TNF-, G-CSF, and
VEGF. Transcriptome of Cxcl2 (also known as MIP-2), a C-X-C chemokine that exhibits potent neutrophil chemo-
tactic activity in rat lung was induced by over 30-fold also seen in quartz exposure. Others induced were Celg (MIP-1
B) and Ccl3 (MIP-1?), Cxer4 (4x) and TNF. Except DNA dependent transcription, cell cydle, inflammatory response,
apoptosis, morphogenesis, differentiation and signal transduction 500 nm was more responsive than 10 nm.

Whole genome microarray analysis of the early gene expression changes induced by 10- and 500-nm particles
showed that the magnitude of change for the majority of genes affected correlated more tightly with particle surface
arca than either particle mass or number (Waters et al.; 2009).

But Magnetic nanoparticles that enable drug development, protein detection, and gene delivery were found to be
biocompatible when coated with silica. Silica-overcoated magnetic nanoparticles containing rhodamine B isothio-
cyanate (RITC) within silica shell of controllable thickness [MNPs@SiO2(RITC); 50-nm] given ip were found in
brain, lung, heart, liver, spleen, kidney, uterus and testis without any apparent toxicity (Kim et al.; 2006).

STEPS TO CURB THE GROWING DANGER

The House of Representatives passed legislation that makes the importance of understanding the possible risks
posed by engineered nanomaterials and growing need to learn more about the possible environmental, health and
safety dangers posed by some nanoscale materials (National Nanotechnology Initiative Amendments Act of 2009
(H.R. 554)) sponsored by $800 billion stimulus package .

1. Exposure assessment of manufactured nanoparticles.

2. Toxicology of manufactured nanoparticles.

3. Ability to extrapolate manufactured nanoparticle toxicity using existing particle and fiber toxicological databases.
4. Environmental and biological fate, transport, persistence, and transformation of manufactured nanoparticles; and
5. Recydlability and overall sustainability of manufactured nanomaterials. (Dreher, 2004)

Cosmetic products are not subject to premarket approval by the FDA. Thus cosmetic ingredient, including nanopar-
tickes, should be restricted legally from selling and marking those drugs.
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Pan-nano-manufacturers should implicate outcomes of EU Nanomaterial projects (10.6 million).

- Nanotox / Impart / Nanosafe2 / Particle-Risk / Antistorm.

CONCLUSION

The surge in quantum of processes and products engaging carbon nanotubes and their hybrids with other nanopar-
ticles need more grave and transparent approach in order to ensure the safety of thase who are working with them.
The end of all disposed products will contaminate the environment, and pose threats. Greater in depth research is
needed to unravel the mechanism of these adverse effects and optimize the measures required to abte and control
their prevelence in the air in order to protect those that are exposed to this new material.
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