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Median anti-brachial
vein = 2million nm* in width
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Probing of DNA Damage at X-ray

Energies
Zheng et al. Rad. Res. 169 (2008)
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Chithrani et al., Radiation Research 173(6):719-
728 (2010)

Carter et al. J Phy Chem B 2007;
111, 11622-5.

Radiosensitization of DNA by Gold Nanoparticles Irradiated with
High-Energy Electrons

Yi Zheng ! Darel ). Hunting* Patrick A ad Léon

“Since short range low-energy B AUNPs o -~
secondary electrons are produced in _

large amounts by any type of ionizing % 18
radiation...targeting the DNA of §

cancer cells with gold nanoparticles ~ ° ™ CIRL
may offer a novel approach that is 51

generally applicable to radiotherapy 0 2 4 6 & 10
treatments.” Number of incident electrons (x10")

“...suggest that the radiosensitization of DNA by gold NPs is
essentially caused by SE, most of which have energies below
200 eVv.” Zheng et al. Rad. Res. 169 (2008)

Radiation response at clinically relevant
energies

2 Without NPs.
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Chithrani et al., Radiation Research 173(6):719-728 (2010)

7/24/2014




GNP very close
to the nuclear
membrane but
still localized in
the cytoplasm

NPs
nucle
membrane

GNPs escay
from vesicl

and localized in
the cytoplasm

GNPs localized
in disrupted
vesicl

7/24/2014




Improved uptake of smaller NPs
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Challenges

* Desire to increase the therapeutic
ratio (TR)
— Sensitization of both normal and tumor

tissues will not improve the TR

» Sensitization needs to be targeted to
improve the TR

» Systemic application of sensitizer
requires low toxicity

i

= Cellular
uptake of
Au NPs

Enhancement factor

gkl
Mone Lineaomss Chithrani et al, Nanomedicine, 6, 161 (2010)
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