EUROPEAN SYNCHROTRON RADIATION FACILITY e
INSTALLATION EUROPEENNE DE RAYONNEMENT SYNCHRCRON .'.o....:.....:::

Experiment Report Form

Experiment title: Experiment
et Enhancement of radiation effects by gold nanopagicfor number:
ESRF Synchrotron steretotactic radiotherapy MD440
Beamline: | Date of experiment: Date of report:
from:  September 17th 2009%0: September 202009 October £ 2010
Shifts: L ocal contact(s): Received at ESRF:
Helene Elleaume

Names and affiliations of applicants (* indicates experimentalists):

INSERM U836 equipe 6 GIN, Grenoble, France :

*ELLEAUME Helene 0033476882989 Email h.elleaume@#sr

*BOBYK Laure Phone 0033476882989 Emailbyk @estrf.fr

*ADAM Jean Francois Phone +33(0)476882989 Fax +8B3(6882885 Email adam@esrf.fr
*EDOUARD magali Email edouard@estf.fr

*ESTEVE Francois Phone +33(0)4 76 88 29 45 Fax 813376 88 28 85 Emadsteve @esrf.fr
* DEMAN Pierre Phone +33(0)476882989 Fax +33(0)48Z#B5 Emaideman@esrf.fr

* RAVANAT Jean Luc CEA Grenoble

* Prof. LAISSUE Jean a. Phone 41 31 951 64 35 Ha84951 64 35 Email laissue@pathology.unibe.ch
Laboratory Institute of Pathology University of Rdviurtenstrasse 31, P.O. 62 CH-3010 BERN Switzdrlan

DILMANIAN Avraham Phone (631) 344-7696 Fax (63138311 Email dilmanian@bnl.gov

Laboratory Brookhaven National Laboratory (Bld 480dical Department Upton, New york 11973-5000 USA

DR SMILOWITZ Henry Phone 860-679-2710 Fax 860-6 %3 Email Smilowitz@nsol.uchc.edu

Laboratory Dept of Pharmacology University of Coctieut Health Center 263 Farmington Ave. Farming@©m 06030 USA

Name PhD HAINFELD James Phone +1 (631) 205-9490+a631) 205-9493 Email
Laboratory NANOPROBES 95 Horseblock Road Yaphank,14980-9710 USA - hainfeld@nanoprobes.com




Report:

Aims of the experiment and scientific background

The purpose of this study was to determine the-dabancement factor on F98 cells at 50 keV usingrh5
diameter and 1.9 nm-diameter gold nanoparticle\N@2s).

Cell survival studies were performed in the firartpof the proposed experiment, in the second paft-
enhanced Synchrotron Stereotactic Radiotherapy peaformed on the F98 rodent glioma model, after
intratumoral injection by convection-enhanced daiwmethods of 15 nm AuNPs. These results could be
compared with the results obtained in the previawsvo study with smaller AUNPs (proposal MD-355).

In vitro results(17-20 September 2009):

The experiments were carried on F98 glioma celie dells were irradiated at 50 keV in media cormgiror

not gold nanoparticles at a gold concentration @frig/mL. A dose enhancement factor was observed for
both the AuNPs of 1.9 nm and 15 nm (DEF=1.9 and,rkedpectively). but a DEF more significant was
noticed for the 15 nm AuNPs.

In vivo results(25-28 November 2009):

A preliminary study was carried out in February 20@Qsing intracerebral nanoparticles delivery in
association with synchrotron stereotactic radiapgrfor the treatment of F98 glioma bearing rat©@a5).

An important toxicity was observed with these golhoparticles. The present study was performed with
15 nm gold nanoparticles. For all irradiated grqups irradiation was performed on day 14, follogvihe
irradiation set-up described in the previous stiidyThe gold nanoparticles were injected into tim@or by
convection-enhanced delivery methods few minutésreerradiation, as described previously [2, 3].

The rats were divided into 6 experimental groups:

Group 1 : “untreated animals”,

Group 2 : “irradiation alone 15 Gy delivered iniagte fraction”,
Group 3 : “gold alone 125 pg/ 5 pl”,

Group 4 : “gold alone 250 pg/ 5 pl”,

Group 5 : “gold alone 125 pg/ 5 pl + irradiation ”

Group 6 : “gold alone 250 pg/ 5 pl + irradiatian ”

No toxicity was observed after intracerebral in@ttof these AuNPs. An increase of median survival
span was observed for the rats treated with gottliaadiation in comparison with the “irradiatiofone
group”. The median survival time of group 2 was: &tys, Group 5: 37 days, Group 6: 41 days. The
differences were however not significant (p>0.05).

Conclusions:

These preliminary results demonstrate that doseres@ment can be obtained in presence of gold
nanoparticles, botm vitro andin vivo. However, this method will require further studtesobtainin vivo a
more substantial survival improvement. The resoiltdese experiement will soon be published andoare

of Laure Bobyk’s PHD thesis (Grenoble Universityevember 1 2010).

References:

1. Adam JF, Elleaume H, Joubert A, Biston MC, CkamM, Balosso J, Le Bas JF, Esteve F:
Synchrotron radiation therapy of malignant braiomla loaded with an iodinated contrast agent: firat on
rats bearing F98 gliomas. Int J Radiat Oncol Bioy$°57: 1413-1426, 2003

2. Rousseau J, Boudou C, Barth RF, Balosso J, &$te¥lleaume H: Enhanced survival and cure of
F98 glioma-bearing rats following intracerebral idedy of carboplatin in combination with photon
irradiation. Clin Cancer Res 13: 5195-5201, 2007

3. Rousseau J, Boudou C, Esteve F, Elleaume H: &xion-enhanced delivery of an iodine tracer into
rat brain for synchrotron stereotactic radiotherdpiyJ Radiat Oncol Biol Phys 68: 943-951, 2007






