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Pregnancy tests

Human Chorionic Gonadotropin (hCG)
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Typical Lateral-Flow Assay Format
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ANTIBODY MOLECULE

e

Antibodies are pro-
teins that are pro-
duced by the body to
fight the intrusion of
foreign molecules,
such as toxins or
other poisons. The
antibodies are
designed to bind very
tightly to their target
molecules (i.e., the
antigens).




Lateral Flow Assay Architecture

Antibodies conjugated to Test Line Control Line
Analyte Gold Nanoparticles (Antibody) (e.g. anti-lgG Antibody
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Pag Pjag Membrane Wicking Pad

Test Line Control Line
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Lateral Flow Assay Architecture

Antibodies conjugated to Test Line Control Line
Analyte Gold Nanoparticles (Antibody) (e.g. anti-lgG Antibody

(hCG) }J . .
d quihi i
e e - f o o e Al M

Test Line Control Line
(Positive) (Valid Test)



What are gold nanoparticles?

How can they be made?

Why can we not use a much cheaper metal instead?

What else can be done with these particles?
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What Is a nanometre?
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Nanotechnology
Size Comparisons


http://www.nsf.gov/start.htm
http://www.nsf.gov/od/lpa/search.htm
http://www.nsf.gov/cgi-bin/getpub?gp
http://olpaimages.nsf.gov/
http://www.nsf.gov/od/lpa/sitemap.htm
http://www.nsf.gov/od/lpa/help.htm
http://www.nsf.gov/home/pubinfo/privacy.htm

How are gold nanoparticles made?

Aqueous Solution i
HAuCl,

Aqueous Solution

Trisodium
Citrate
0 D-Naf' _
8] 0 Turkevich, J.; Stevenson, P. L. ;
VExs) Mg Hillier, J. Discuss. Faraday Soc.

OH 1951, 11, 55.
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Why is gold used?







Plasmon Resonance
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Fig. 1 Schematic of the interaction of a metal nanosphere with light. The
electromagnetic field of the light induces a coherent dipolar oscillation of th g g

metal conduction electrons across the nanoparticle. {Reprinted with permiss
from25, © 2003 American Chemical Society.)







What else can gold nanoparticles do?

Electron transport

o [

Au nanoparticle

Carboxylate
l "linker"
molecule
Alkyl °
"non-linker" Cu2+

molecule
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Artificial nose for lung cancer diagnostics
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Hossam Haick et al. Nature Nanotechnology 4, 669 - 673 (2009)



Can they also be used to treat cancer?

External Part of

the Cell
Endocytosis results In the farmation of
an Intracellular vesicle by virtue of the
ir of the pl. I
Plasma
Membrane
The invagination begins
to narrow and encapsulate
nanopartcles.
The membrane closes
@ around the nanoparticles
forming a vesicle.
Endocytosis The vesicle moves apart
Vesicle from the plasma
membrane, carrying the
nanoparticles with it.
Vesicle
Membrane

ndocytosis






Photodynamic therapy

Intact cancer cells (left) and completely obliterated ones
(right) after exposure to a laser beam that interacts with
gold nanoparticles inside the cell.
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