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STMICROELECTRONICS!2013:!Porous!Silicon!for!Industrial!Applica'ons!funded!by!STMicroelectronics!(2013I2016)!
!
FIRB!2012!(Futuro!in!Ricerca):!UltraISensi've!FlowIThrough!Optofluidic!MicroResonators!for!Biosensing!Applica'ons!
funded!by!MIUR!(2013I2016)!!
!
CARIPLO!2012:!ThreeIdimensional!silicon!microstructures!for!labelI!free!detec'on!of!circula'ng!tumor!cells!by!op'cal!
tomography,!funded!by!Fondazione!CARIPLO!(2012I2014)!
!
PRIN!2010:!ARTEMIDE!(Autonomous!Real!Time!Embedded!Mul'Ianalyte!Integrated!Detec'on!Environment):!labIonI
chip!totalmente!integrato!per!la!diagnosi!precoce!di!infezioni!virali!funded!by!MIUR!(2013I2016)!!
!
REGIONE!TOSCANA!2009:!A!minimally!Invasive!Microsystem!for!Glucose!Monitoring!in!Diabe'c!Pa'ents,!funded!by!
Regione!Toscana!(Na'onal!Health!Research!Program)!(2010I2013)!
!
…others!

Nano/MicroStructuring for (Bio)Sensing 
Applications !

TEM analysis on  
PS_PL_p_23 (60s) 
Fabrizio Toia 

23 August 2013 
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Collaboration in Italy and Abroad!
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Silicon Doing Funny Things!
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Nanostructured Photonic Crystal 
Optical Filters and (Bio)Sensors !
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polystyrene-filled porous Si

A.!Ruminski,!G.!Barillaro,!..,!M.!J.!Sailor,!Advanced(Func+onal(Materials((2011)!!
A.!Ruminski,!G.!Barillaro,!..,!M.!J.!Sailor,!Advanced(Op+cal(Materials((2013)!!

300!�m!



Pisa, 20 Settembre 2013
!

Knowledge Acceleration and ICT

Solid-State Integrated Sensors based 
on Nanostructured Silicon !
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G.!M.!Lazzerini,!L.!M.!Strambini,!G.!Barillaro,!Nature(Scien+fic(Reports((2013)!!
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Integrated Gas Sensing Platforms 
Based on Nanostructured Silicon!

No!addi'onal!steps!were!included!in!the!
CMOS!flow!

Nanostructured!silicon!by!postI
processing!

Gas!Sensing!Pladorm!by!BipolarICMOSIDMOS!
(BCD)!0.35!μm!process!of!STMicroelectronics!

gas!sensor!

onIchip!electronics!

G.!Barillaro,!L.!M.!Strambini,!Sensors(Actuators(B((2008)!!
G.!Barillaro!et!al.,!Physica(Status(Solidi((a)((2007)!!
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Electrochemical Micromachining for 
Advanced Silicon Microstructuring!

M.!Bassu,!S.!Surdo,!L.!M.!Strambini,!G.!Barillaro,!Advanced(Func+onal(Materials((2012)!!
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3D cell culturing into silicon photonic 
crystals for cell-based biosensors!

F.!Carpignano,..,!S.!Merlo,!G.!Barillaro,!G.!Mazzini,!PlosONE!(2012)!
S.!Merlo,…!G.!Mazzini,!G.!Barillaro,!Lab(on(a(Chip!(2013)(

Op.cal!path!

Fluidic!path!

Epithelial!cells!!

Mesenchymal!cells!!

Epithelial!cells:!SW613IB3;!HeLa;!SW480;!HCT116;!HT29!
Mesenchymal!cells:!MRCI5V1;!CF;!HT1080!

(a)  (b)  

(d)  (c)  
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S.!Surdo,!S.!Merlo,!F.!Carpignano,!L.!M.!Strambini,!C.!Trono,!A.!Gianneh,!F.!Baldini,!G.!Barillaro,!Lab(on(Chip,!(2012)(

Photonic Crystal Microsystems for 
Optofluidic/Biosensing Applications !

S=700!nm/RIU!

CRP@10!mg!LI1!
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Microneedles for Transdermal Delivery/
Sampling Painless Applications !

L.!M.!Strambini,!A.!Longo,!A.!Diligen',!G.!Barillaro,!Lab(on(a(Chip!(2012)(
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THANKS FOR YOUR 
ATTENTION!


