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Aim:

The purpose of this study was to determine whetherefficacy of heavy-atom-enhanced Synchrotron
Stereotactic Radiotherapy (SSR) could be improwedhe F98 rodent glioma model, by using gold
nanoparticles injected intra cerebrally by convec&nhanced delivery methods.

Preliminary results (MD355):

We carried out a preliminary study in February 20@8ng intracerebral nanoparticles delivery iroaggion

with synchrotron Stereotactic radiotherapy for titeatment of F98 glioma bearing rats. We do noehthe
final results of this study since the animals h&meen treated only one month ago. However, we have

obtained important information regarding the golhoparticles bio-distribution, toxicity and prelmary
survival results.

Imaging — Gold guantification:

Two rats bearing F98 glioma were imaged with 3D potad tomography every 10 min for more than 2
hours to determine the gold nanoparticles bio-thstion after intracerebral delivery with convectio
enhanced delivery. From the CT imaging it is passio quantify the intracerebral gold concentratibhe
gold nanoparticles were infused in 20 puL of PBSrod@ minutes (Au concentration: 100 mg/mL). This
experiment demonstrate that very high concentratmingold nanoparticles could be obtained in the’ ra
brains for a long duration, suitable for gold-entethradiotherapy. However the toxicity was impatrtiter
intracerebral infusion of gold at this concentratend we had to decrease the amount of gold natcpar
injected for the therapy experiment. The conceioinatvas divided by 2 and the infused volume wase als
decreased (5 pL instead of 20 pL).
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Figurel: A) Gold distribution in a F98 glioma bewyirats 10 min after gold nanoparticles intra tuahdelivery.
B) Gold concentration versus time measured oveg timtwo animals



Therapy study:

The rats were divided into 4 experimental groupsttfeated animals”, “irradiation alone 15 Gy delegkin
a single fraction”, “Gold alone”, “Gold + irradiain”.

For all irradiated groups, the irradiation was perfed on day 14.

The gold nanoparticles were injected into the tulmpconvection-enhanced delivery methods few mmute
before irradiation (Gold nanoparticles concentrated mg/mL - 5ulL infused by convection-enhanced
delvery at a rate 0.5L/min).

Tumor imaging:
All rats were imaged at the ESRF on day” Iafter tumor inoculation with monochromatic compulite
tomography at ID17 after injection of a contrastraigntravenously for assessing the tumor presence.

The irradiation setup, described in the previoudlipations (Adam 2003), was used. The rats were
positioned vertically and irradiated in stereotactionditions with the beam restricted to the tumor
dimensions with monochromatic x-rays tuned aboeegihld K-edge .

The preliminary survival rates, as currently avaia are reported in Table 1 (End of February 20@9;0ne
month after tumor inoculation).

Group Survival rate
one month after tumor inoculation
Untreated 31 %
Gold nanoparticles (50 mg/mL - 5 microL) 0 %
Irradiation alone (15 Gy) 63 %
Combined treatment 67 %

Table 1: Survival results after gold —enhanced lsyotcon stereotactic radiotherapy.

Conclusions:

Encouraging results were obtained and we would tikéurther investigate the therapeutic efficacyttof
treatment. We do not have the final results of #igly since the animals have been treated onlyrawreh
ago. However, we have obtained important infornmatiegarding the gold nanoparticles bio-distribution
toxicity and preliminary survival results.
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