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Nano:

A prefix that means very,
very, small.

The word nano is from the Greek

word ‘Nanos’ meaning Dwarf. It
is a prefix used to describe "one
billionth" of something, or
0,000000001.
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History

« The first ever concept was presented
in 1959 by the famous professor of
physics Dr. Richard P.Feynman.

* Invention of  the scanning

tunneling microscope in 1981 and
the discovery of fullerene(C60) in
1985 lead to the emergence

of nanotechnology.

THERE’S PLENTY
« The term “Nano-technology" had OF
been coined by Norio Taniguchi in

1974 ROOM AT THE
BOTTOM



Fabrication of Nanomaterials

# 2 approaches

- bottom up approach

-top down approach Bottom Up

Top down Bottom up.

Top Down




Nanoparticles
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Bionanomaterials
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1) Biologid‘airma erials utilized in
nanotechnology™
- Protei zymeé, DNA, RNA, peptides

Cross-linked enzymes used

2) Synthetic nanomaterials utilized = cacist oo

in biomedical applications
- Polymers, porous silicon, carbon

nanotubes

Enzymes
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catalysts Bone cell on porous silicon
Univ. of Rochester, 2007

Porous silicon (PSi) Human cell on PSi
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Applications
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Nanocantilevers
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Nanopores
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Quantum NanoDots
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Nanosheets

In vitro multiple detection
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Nanoshells
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Magnetic Nanoparticles
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Bio-NanoChip
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Dendrimers

Targeting groups
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and hydrophobic
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Lab on Chip

Lab on Chip

— A lab on chip integrates one or more laborato
operation on a single chip

— Provides fast result and easy operation
— Applications: Biochemical analysis
(DNAIproteinlcgll analysis) and bio-defense

Fabrication of Gene chip

Potential applications:
(1)Lab-on-a-chip applications
(2)Early cancer detection
(3)Infectious disease
detection
(4)Environmental monitoring
(5)Pathogen detection
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Figure 1. Schematic diagram of electrochemical detection of heavy metal ions ng* (A) and Pb** (B)
using redox-labelled aptamers.



- chemosensors m\lgj

Chemosensors
Article
Electrochemical Aptasensor for Detection Analytical
Chemistry

of Dopamine

best quartila

Hisham Abu-Ali '3, Cansu Ozkaya 2, Frank Davis 7, Nik Walch ' and Alexei Nabok '*

1 Department of Engineering and Mathematics, Materials and Engineering Fesearch Institute, Sheffield

Hallam University, City Campus, Howard Strect, Sheffield 51 1WHEH, UK; hisham faiadh@yahoocom (Ho A -A0);
cansuzkyidmmail com (C.00); frankdavis1 966 oog lemailcom (F0); njwalchi@gmeai Loom (W)

2 Department of Physics, Balikesir University, 100145 Cagis, Bahkesir, Turkey
3 College of Science, Biology Department, University of Basrah, Basrah IQ-61002, Trag
*  Correspondence: a.nabok@shu.acuk
check for
Received: 27 February 2020; Accepted: 11 Apri'l 2020; Published: 15 April 2020 updates
Chemosensors 2020, 8, 28 Sof 11

Chemosensors 2020, 8, 28

0\ Dopamine
/—‘/ > !
~ 520
e | N, 3 o] o :
// N % e 1ek Cok,
l g o4 Soe o K=008702 (nmol 5)

——— X = K, =0 46558 (5)
/—-'/ % s g o

Ho —o‘m {-\” = .V~--V~';V > 7.7-"7‘.‘—"'"

> 08 :nl‘r'x::‘ € (amoti )
e 10 0!

Figure 2. The scheme of electrochemical aptasensing of doj
gu P & P Figure 5. Time dependencies of Ic (at —0.2 V) at different concentrations of dopamine. Inset shows the

linear dependence of 1/7 vs., C and the values of k; and k; found.



Nanoproducts Marketing

® Clinical diagnostics

B Medical Instrumentation

¥ Industrial processes control
M Veterinary / Agriculture
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(In Billions)
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The US market for nanomaterials started with $125 million in 2000 and
increased to $1 billion in 2007 and expected to reach $35 billion by the
end of 2020.
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