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DOI — Time domain Functional near-infrared

spectroscopy
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DOI - fNIRS : Brain activation monitoring
during a motor task Haemodynamic changes

S s 2 A A &
= ?& i 33 # f | $ %
P AU SIS & SIS AT I T « B
5 05,4 # 2] . * |4 * % T ' o w 34 “ e ? ‘$ *
S 00 ¥ Y w O B ~ § SERRT TR T X
© o5 f ' 1 B IR 3 k84 £ ‘» » )
. e | ; 5 3 3 S
1.0 4 w ? ?
-1.5 T T T T T T T T T T T T T T T 0T v YT T T Tr—T7r T T T 71T T T T 1
0 80 160 240 320 400 480 560 640 720

Protocol: 20 s baseline, 20 s task (finger tapping with right hand at ~2Hz), 40 s recovery, 9 repetitions,
acquisition time 1s

0,Hb HHb
(p-val < 0.05) (p-val < 0.05)

103877 121291

33421

Rinaldo Cubeddu



Aims and Objectives EUROEt
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Development and clinical validation of advanced non-invasive optical
metodologies based on Diffuse Optical Imaging by pulsed near
infrared light for in vivo diagnosis, monitoring and prognosis of major
neurological deseases as stroke, brain haemorrage, epilepsy and
hypoxic-ischaemic encephalopathy.

Objectives

* Development of novel methodologies for optical imaging of the brain, yielding
improved spatial resolution, widespread coverage of the head, optimum selectivity to
signals from the brain, and absolute quantification of physiological data

 Modelling of pulsed near-infrared light propagation in the brain. Solving the
inverse problem

» Development of new time-domain systems for diffuse optical imaging of the brain
(clinical prototypes)

» Characterisation of performance of instruments together with basic methods of
data analysis. Definition and implementation of standardised protocols for the quality
assessment of the instruments

« Assessment of the diagnostic value of time-domain brain imaging by clinical pilot
studies
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General Description

RTD activities:

WP 1:

WP 2:
WP 3:
WP 4.
WP 5:
WP 6:
WP 7.
WP 8:

Novel strategies for time-domain diffuse optical imaging of the
brain

Development and testing of novel photonic devices
Modelling and computation

Development of instrumentation for clinical applications
Standardisation and quality assurance

Processing and analysis of clinical data

Clinical tests

Evaluation of novel methodologies

OTH activities:

WP 9:

Dissemination and exploitation

MGT activities:
WP 10: Project management
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Project components
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Project workplan EUROPt
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Physics and Engineering

* Politecnico di Milano — Dipartimento di Fisica (Coordinator)

* University College London - Medical Physics & Bioengineering- BORL

* University | Inzynierii Biomedycznej Polskiej Akademii Nauk — Warsaw — | &
 Physikalisch-Technische Bundesanstalt - Berlin

* CPPM - University of Bath

Clinical hypoxic-ischaemic brain injury in newborn mfants
* University College London — Institute of Women’s Health yp J ym

« Fondazione IRCCS Istituto Neurologico Carlo Besta - Milan photosensitive ep|lepsy and movement dlsorders (myoclonus)
e Charité Universitatsmedizin Berlin acute stroke N Lh
« Akademia MEdyCZHa w Warszawie brain haemorrhage

Modelling and Data Analysis

* University College London — Computer Science

« Stiftung fr Lasertechnologien in der Medizin und Mef3technik an der Univ
 Universita' degli Studi di Firenze

« Politecnico di Milano-Dipartimento di Bioingegneria

SME

* Fianium Ltd

* Micro Photon Devices S.r.l.

» Becker & Hickl GmbH

» CF Consulting Finanziamenti Unione europea S.r.|
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