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Nontoxic Nanotech Uses Cinnamon

By Alyssa Danigelis | Thu Dec 2, 2010 05:08 PM ET

A dash of spice makes everything nice, including nanotechnology. Scientists at the University of Missouri have a way to
make gold nanoparticles using cinnamon instead of toxic chemicals.

Nanotech has all kinds of potential, including as a tool to fight cancer. Small particles -- ones that are much, much smaller
than a human cell -- can do what chemicals can't. Gold, in combination with active chemicals, turns out to be ideal for
targeted cancer treatment and detection. The problem is that making gold nanoparticles involves toxic chemicals.

A University of Missouri team led by radiology and physics professor Kattesh Katti developed a greener alternative. The
researchers took cinnamon, mixed it with gold salts in water and successfully produced gold nanoparticles. Sounds kind of
like alchemy at first glance, but the scientists found that cinnamon and other kinds of plants contain naturally occurring
chemical compounds called phytochemicals. '
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Gold Nanoparticles Like Cinnamon - Jury Still Out On Pepper

Create Nanoparticles
by Doug Bonderud

December 3, 2010

NanoPartz - HLike

Gold nanoparticles, tiny pieces of gold so
Gold Nanoparticles - Nanorods - Nanowires - Custom Conjugations

small thatthey can't be seen hy the
naked eve, are used in electronics,
healthcare products and as
pharmaceuticals to fight cancer. Despite
their positive uses, the process to make
the nanoparticles requires dangercus
and extremely toxic chemicals. While the
nanctechnology industry is expected to
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Stientists at the University of Missouri
have discovered a way to create gold
nanoparticles using only a tasty and
powerful kitchen spice - cinnamon

As nanotechnalogy evolves. 5o too
does the need for a green alternative
for the production of things like gold
nanoparficles, which can be used to
treat cancer and are found in both
consumer electronics and
pharmaceuticals. The "standard”
method for making gold nanaparticles invalves the use of acids and toxic chemicals. many of

whirh have imniiritiee and laave hehind 1incaunns recidiiec in the anvirnnment Thannh tha

the toxic chemicals required to make gold nanoparicles.

produce large quantities of nanoparicles in the near future, researchers have been worried
aboutthe environmental impact ofthe glokal nanctechnological revalution.

MU scientist Kattesh Katti and his team have found a method that could replace nearly all of
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Cinnamon Could Replace Harsh
Chemicals To Produce Gold
Nanoparticles, Researchers Say

By Rebecca Boyle Posted 11.29 2010 at 4:21 pm
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EGCG-AuNPs Cellular Internalization

50 nm Chem. Mat. 2009 (In Press)




@_ EGCG-AuNPs in PC-3 cells: Photo acoustic studies

Experimental setup
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Targeting receptors..one example ay

Nanoparticle Biochem, Inc.

High Affinity towards
prostate tumor
receptors

Bombesin (BBN) IO >

Tumor overexpressed
Gastrin Releasing Peptide WIth GRP receptors
H-Ala-Pro-Val-Ser-Val-Gly-Gly-Gly-Thr-Val-Leu-Ala-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Gly-His-Le u-Met-NH,
‘ Bombesin (BBN) Pyr-Gin-Arg-Leu-Gly-Asn-GIn-Trp-Ala-Yal-Gly-His-Leu-NMet- NH2

GRP Receptor binding region
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NBI-MU’s STEALTH NANOTECHNOLOGICAL
PROCESSES FOR DEFENSE APPLICATIONS

1 Nanolithography that avoids enemy
detection

J Nanoimprinting under stealth conditions

1 Nanoconstruct synthesis leaves no
chemical/detectable trail after assembly

4 Ideal for Sensor and Weapons assembly

and Tracking under 100% ‘Stealth’
conditions

dEducation and Formal Training




MU and NBIs Antibacterial Nanoconstructs
In Defense Applications

[ Non toxic nanoconstructs are effective in 100%
destruction of S. epidermis, E. coli, S. aureus, C.
albicans and various gram + and gram —
bacteria

[ Non toxic antibacterial/antimicrobial liquids
available in bulk for defense
deployment/applications

O NEW!!I NBI's Nanoconstruct product is effective
In complete destruction of toxins used In
biological warfare (detalls available in
confidential discussions with NBI personnel)




Circulating Tumor Cells

Nanoparticle Biochem, Inc.

— | _ Lymph
. ==>Vla Lymph =) Node

% — T 0 node Metastasis

,=> Via Blood ) Distant

Early Tumor Metastasis
Cells

CONFIDENTIAL



Normal cell Vs Tumor cell ay

Nanoparticle Biochem, Inc.
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Targeting receptors..one example ay

Nanoparticle Biochem, Inc.
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Targeting receptors..one example

BBN
TUMOR (
BBN BBN
BEARING BBN
MICE BBN
BBN
BBN BBN
AuNPBBN-3

[0

Nanoparticle Biochem, Inc.

Pancreas Tumor

Lung Liver

Organ

O 198GA-AINP

@ 1284Au-BEM

198A0-BEMN
1IEGA-LUMP

Spleen

Kidney

CONFIDENTIAL



Targeting receptors..one example
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