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Report

Malignant brain tumors are still associated withp@or prognosis despite advances in neurosurgery,
radiotherapy and chemotherapy. State-of-the-adtrivent for patients with a glioblastome multiforme
(GBM) median survival is only about 12 to 15 montNew approaches to improve the high grade glioma
treatment need to be developed and optimized. Giyscansists to combine the injection of a high-ehednt
(iodine, gadolinium) or a chemotherapeutic agerdudlly platinated drugs) in combination with X-
irradiation. These injections are critical for tineatment process because it has to target atuther tissue
and preserve the healthy one. However, the presanitee blood brain barrier, that is a natural tatpr in
normal conditions, hampers the distribution of drdigr treating brain tumors. Intracerebral injecianto

the tumors bypass the BBB, provide higher drug eatration in the tumoral bed than systemic injetgjo
and lead to lower systemic toxicity. Convection-Bnted Delivery (CED), have been proposed by Betbo
al. 1994 as a refinement of this method of injection. lbsists of a direct injection into the brain tumathw
low and controlled flow rate of infusion. This meth allows obtaining higher volumes of distribution
containing high concentrations levels in the tatgsue. Imaging studies at low spatial resolutiene been
performed on both cerebral tumor-bearing and heatits at the ID17 Medical Beamline to measure the
distribution of iodine in the brain tissue (Rousseaal. 2007). This study has shown that distributions are
highly dependent of the type of tissue (healthyfinand also infusion parameters. Reflux that cecup
along the catheter path can lead to drug injedhtm adjacent non-targeted brain structures alg®ioe on
these parameters, as previously reported by Marissal 1994. Homogeneous and isotropic gels (low-
concentrated agarose) have been developed as annegptal model of brain tissue that reproduce sofme
its properties (Chert al. 2004). These inert gels are a reproducible model thapliy relationships
infusion parameters and experimentally observedtagjstributions, while reducing the animal useartstard
imaging modalities for observing such situ distributions non invasively are.g. visible transmission



videomicroscopy with relative dye concentration suaments and Magnetic Resonance Imaging (€hen
al. 2004, Chenet al. 2007). Here, we studied CED distributions of an iodéuhtontrast agent in gels by
monitoring during infusion the spread of the trawgth high resolution imaging. This methodology was
applied to several infusion procedures. Thanks tedaiced acquisition time, we could image evergdhr
minutes the spread of the agent through the gedlysomedia, limiting motion artifacts. These dataeha
indicated a stronger temporal dynamic at shortdimiéer beginning of infusion that we could conrelaith
analytical models of flow through porous media.tRer investigations to improve our understandintheke
hydrodynamic and transport mecanisms in porous anaai still needed and are under the scope of ¢pmin
studies.

Figure 1: (A) Picture of the experimental setup) Radiographic images of a gel during a 40 minnfasion of
20 pL of an iodine contrast agent, taken everyetmeutes (from 2 to 49 min ; reading from top tdtom, and from
left to right).
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