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Abstract

Metallic nanoparticles have attractive properties in biomedical applications such as diagnostics and
therapeutics. Cross linked dextran coated iron oxide nanoparticles (SPIONs) and silica coated gadolinium oxide
nanoparticles (SPGONs) have been synthesized as a radiosensitizer in the proton beam cancer therapy. The
dextran and silicaused for the protective moieties on the SPIONs and SPGONs respectively. Size distributions
of synthesized nanoparticles were confirmed 3~5 nm for SPIONs and 30~100 nm for SPGONs by transmission
electron microscope (TEM). Cell survival fraction measurement and Westem blot assay were performed to
evaluate the radiosensitization effects of synthesized radiosensitizer. The calculated radiosensitization of
SPIONs and SPGONs at 90 % cell death from the measured cell survival curves were 123 and 1.03
respectively. Western blotting results also show the same consistent results that the amount of released
cytochrome ¢ from mitochondria was considerably increased for the cancer cells taken up SPIONs.
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Fig. 1. TEM images of (a) cross linked dextran coated
superparmagnetic iron oxide nanoparticles (SPIONs) (b) silica
coated superparamagnetic  gadolinium oxide nanaoparticles
(SPGONSs), and histograms showing the size distrioution of (c)
SPIONs (d) SPIGONS..
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Fig 2. U373MG cells were stained with Prussian blue. (a)
U373MG cells only (b) U373MG cells incubated for 4 hours in
the SPIONs treated medium.
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Fig. 3. SPGONs Uptake of U373MG cells imaged by confocal
microscopy. (a) Detection of nucleus (DAPI, a fluorescent stain
that binds strongly to DNA) (b) Detection of Eu* doped
SPGONs within the cytoplasm of U373MG cells (c) merged
image of nucleus image and cytoplasm image.
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irradiated U373MG cells pretreated with SPIONs and SPIGONS.
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Table 1. Cell survival fractions at different doses for different
radiosensitizer treated groups

Group(abscissa)

T control SPIONs group  SPGONs group
1 Gy 0.86+0.04 0.72+0.01 0.85+0.05
4 Gy 0.4940.02 0.3740.02 0.41£0.07
8 Gy 0.09 0.03 0.06
12 Gy 0.002 0 0
16 Gy 0 0 0

Table 2. Proton beam absorption dose of 90 % cell death with

radiosensitizers
Group control SPIONs group SPGONs group
Dose (Gy) 7.7 6.2 7.15

Table 22] 90 % A|ZApdol] Qs I} W B+
e o] &35te] Aate WA SR = Table 30 X

luje} 2,

Table 3. Radiosensitization of synthesized radiosensitizers and
dose reduction ratio to control group

Radiosensitization  Dose reduction (%)
SPI0Ns 1.24 20
SPIGONs 1.08 7.2
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Fig. 5. Western blot analyses of cytochrome ¢ in
U373MG cells. Cells were incubated for 2 hrs after
proton irradiation.
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