
EU-TRIMAGE 



the TRIMAGE Project 
GOAL:	development	of	an	op)mized	trimodality	(PET/MR/EEG)	
imaging	tool	for	early	diagnosis	of	schizophrenia		
•  European	Project	under	the	FP7	programme	
•  Involves	11	parBcipants	



Tasks: INFN Sezione di Torino 

•  Mechanical	Design	and	prototyping	of	the	PET	casseDe	

•  Development	and	prototyping	of	the	water	cooling	system	of	
the	PET	casseDe	

•  Design	and	prototyping	of	the	EM	shield	of	the		PET	casseDe	



Mechanical Design & Cooling 
System 

Development	of	the	cooling	system	and	mechanical	design		
ConstrucBon	of	the	18	(+2)	casseGes	of	the	PET	ring	

Mechanical	design	compaBble	with		a	
3D-printer	

Water	cooling	system	based	copper	pipes	
and	copper	blocks	to	dissipate	>	45W	



EM-Shielding Concept 

The	shield	of	the	TRIMAGE	PET	casseDe	must	be	opBmized	and	
designed	to	provide	a	frequency-selec)ve	behaviour:	
•  minimizing	its	interacBon	with	the	low	frequency	gradient	

switching		
•  	providing	a	high	aGenua)on	at	the	RF		

A	shield	is	required	to	avoid	possible	electromagneBc	(EM)	
interac)on	between	the	PET	and	MR	systems	
•  the	MR	scanner	is	very	compact	
•  Induced	eddy-currents	on	the	shield	during	the	gradient	

switching	generate	MR	image	ar)facts	



Shielding Configuration & EM-
Simulations 

q  The	frequency-selec)ve	shield	is	obtained	from	a	solid	shield	by	adding	
longitudinal	slits	and	capacitors	

q  InteracBon	between	the	shield	including	the	cooling	system	and	the	MR	fields	is	
evaluated	via	EM	simula)ons	
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Experimental Validation 
The	advantages	of	the	proposed	shield	with	respect	to	the	standard	
shield	configuraBon	were	verified	by	comparing	MR	images	with	the	2	
shields	
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-  Costruzione	di	20	casseDe	PET,	

comprendenB	sistema	di	cooling	e	EM	
shielding	

-  Test	in	assenza	e	successivamente	in	
presenza	di	campo	magneBco	

-  6	mesi	tecnologo	meccanico	


