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ROADSHOW CANCER NOUVELLE-AQUITAINE



SUMCASTEC: TRACKER, CIBLER ET NEUTRALISER



LES CELLULES SOUCHES CANCÉREUSES DANS LES TUMEURS SOLIDES GRÂCE AUX MICRO ET NANO TECHNOLOGIES ET AUX ONDES ÉLECTROMAGNÉTIQUES Semiconductor-based Ultrawideband Micromanipulation Of Cancer Stem Cells www.sumcastec.eu



Projet H2020 FET Open funded by the European Union’s under Grant Agreement N° 737164



Arnaud POTHIER: [email protected]



Roadshow 2017-2018, le cancer, de la recherche à la prise en charge du patient



Limoges, 12 et 13 décembre 2017



SUMCASTEC Consortium Programme de recherche amont FET OPEN H2020 4M€ on 42 months fundamental research program funded by the European Union’s Horizon 2020 Research and Innovation Programme



Project lead by LIMOGES University with a 6 European partners consortium including 11 multidisciplinary groups:



 7 Academics from University with 2 associated to an hospital  2 from Italian research institute  1 technology transfer  1 SME



RF &Microwave Engineers: -> Bangor, Creo, IHP, XLIM



Microsystems



Photonic & Imaging Engineers: -> Bangor Technology Engineers: -> IHP, XLIM



 1 Steering committee including 3 surgeons



Biologists & Oncologists -> ENEA, HCP, Padova



Biology



Biophysicists -> ENEA, XLIM



SUMCASTEC Chalenges and Objectives Semiconductor-based Ultrawideband Micromanipulation of CAncer STEm Cells Project Objectives Develop novel approach to target of Cancer Stem Cells and so prevent recurrence and ultimately treat brain cancers.



Targeted breakthrough Develop the world’s first micro-optofluidic labon-chip platform enabling i. CSCs isolation via electromagnetic sensing, ii. Nanoscale imaging, iii. Selective neutralization via EM radiations.



SUMCASTEC concept We will GO to the New Generation of Microwave Lab-on-Chip for Cancerous Stem Cells Neutralization using Electromagnetic Waves Stimulation Concept: Exploit the non-thermal effects of EM radiations on living organizes to sense and stimulate specifically targeted biological cells



40 µm



Investigation methodology: Take benefit of -Microsystem technologies to individually treat cells on a dedicated Lab-on-Chip (LOC) -CMOS technology to implement required microwave sources, sensors, applicators, detectors on the same chip



Individual Cell sensor



Electromagnetic based Cytometer



Microfluidic sensing platform on CMOS chip



R&D in SUMCASTEC Technical Challenge: Develop a Lab-on-Chip platform on BICMOS technology able to discriminate Cancerous Stem Cells and selectively neutralize them thanks to appropriated Electromagnetic radiations 4
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SUMCASTEC Outcomes  Integration and miniaturization: Lab on a Chip concept  Connect Electronics and Microelectronics and Biology on specific purposes and challenges  Develop innovating tools for new analysis approaches of rare cells  Identify specific EM signal radiation able to induce biological functionality change -> stem cell differentiation  Evaluation of radio & chemotherapy treatment efficiency potential increase  Pave the way to new surgery tools to pretreat tumor resection



Arnaud POTHIER: Chargé de Recherche CNRS [email protected] Fabrice LALLOUE: Professeur des Universités, Université de Limoges [email protected]
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