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Bright ideas and innovative activities

• HORIZON-2020: ULTRAsensitive PLAsmonic

devices for early CAncer Diagnosis

• Innovation: ultrasensitive detection, PCR-free, 

non-invasive diagnostics



Background

D'Agata R, Breveglieri G, Zanoli LM, Borgatti M, Spoto G, 

Gambari R.

Direct detection of point mutations in nonamplified human Direct detection of point mutations in nonamplified human 

genomic DNA. 

Anal Chem. 2011 Nov 15;83(22):8711-7. doi: 

10.1021/ac2021932. Epub 2011 Oct 21.
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Injected PNA concentration: 0,1μM

Flow rate: 5μl/min

Time Immobilization: 30 min

Final PNA surface coverage: 

3x1012 molecules cm-2

Injected DNA concentration: 5 pg/mL

Flow rate: 10μl/min

Time hybridization: 30 min

Biotinylated probe concentration: 1 nM (80-160 

immobilized molecules/nanoparticle)

Gold nanoparticles concentration:0,1 nM

Flow rate: 15μl/min

Time hybridization: 30 min

•Functionalization of SPRI gold chip (GWC Technologies) using Lomant’s reagent

•Preparation of modified gold nanoparticles by sodium citrate reduction

•Microfluidic device production by replica molding technique 

•Preparation of sheared genomic DNA (genomic DNA is fragmented by sonication and before analysis 

is boiled and cooling on ice immediately)
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ULTRAsensitive PLAsmonic devices for early

CAncer Diagnosis

 Type of Action: Research and Innovation Actions

 Focus area: Personalising Health and Care

 Call: H2020-PHC-2014-two-stage

 Topic: PHC-10-2014: Development of new diagnostic tools  Topic: PHC-10-2014: Development of new diagnostic tools 
and technologies: in vitro devices, assays and platforms

 Stage 1: 11 March 2014; proposals: 462 

 Stage 2: 19 August 2014; proposals: 132

 Maximum EU Grant amount: 6.026.456 €

 Start date: 01/05/2015 

 Duration: 42 months

 Grant Agreement no.: 633937

www.ultraplacad.eu
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Biomarkers (companion diagnostics)

Early diagnosis and personalized cancer 

treatment: bottlenecks

Cost

Easy and timely access to diagnostics



Gold standard: tissue biopsy

Invasive approach

Potential clinical complications

Snapshot:  

Limitations

2.6 million
breast and prostate

biopsies per year

in the U.S.* 

*M. Denis  The Pathologist, 6, 2015, 33.

Snapshot:  

difficulty in accounting for tumor heterogeneity

Subject to tumor accessibility and patient condition

No frequent monitoring

Costly



Liquid biopsy

N. Bellassai, G. Spoto. Anal. Bioanal. Chem. 408,  2016, 7255.



Liquid biopsy

Non invasive

Assesment of tumor heterogeneity

Advantages

Crowley, E. et al. Nat. Rev. Clin. Oncol. 2013; 10:472-484

No subject to tumor accessibility 

and patient condition

Frequent monitoring

Faster and cheaper than tissue biopsy



The aim

Novel in vitro diagnostic system for minimally 
invasive colorectal cancer early diagnosis, 

prognosis, patient follow-up and therapy efficacy 
assessment. 

www.ultraplacad.eu



Colorectal cancer in Europe

 Second most frequent cancer 

(471,000 in 2012) (breast cancer is the most frequent)

 Second most common cause of death from cancer  Second most common cause of death from cancer 
(228,000 in 2012) (lung cancer is the most common)

 Equal distribution among women and men 

(Incidence: 255,000 male, 216,000 women. 

Mortality: 120,000 male, 108,000 women).

 Responsible for more than 10% of all cancer deaths 
and for 3% of all deaths within the Europe 



Colorectal cancer diagnosis and 

prognosis

 Actionable biomarkers
DNA: all-RAS mutations 
(standard biomarkers for prognosis, follow-up and therapy (standard biomarkers for prognosis, follow-up and therapy 

assessment from solid tissue biopsy)

RNA:  microRNAs 
(miR-221/222, miR-141)

Proteins: autoantibodies against tumor 
associated antigens 
(a-TAAs) 



18mm18mm

microchannels: 

80 m depth, 1.4 cm lenght,

400 m width

circular reservoir: 400 m



SPRI technology



Bimodal industrial prototype



Disposable chip: 

low cost production
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Stage 1: 11 March 2014; proposals: 462 

Stage 2: 19 August 2014; proposals: 132

Funded: 9

Final Ranking ULTRAPLACAD (unofficial): 1st



www.ultraplacad.eu
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https://youtu.be/FvEVv-E-SGM

Patrizio Giacomini - Istituto Regina Elena, Roma - 13 luglio 2017, ore 15

Liquid Biopsy in the Practice of Precision Oncology



Key points sustaining projects within

the Health program

• OMICS

• Personalized Therapy

• Rare diseases

• Repurpusing of drugs• Repurpusing of drugs

• Cellular Biobanks

Orphan drug designation (EMA)

Patents



38
Finotti et al., Expert Opinion on Orphan Drugs, 2016











Novel in vitro diagnostic system for minimally invasive 
colorectal cancer early diagnosis, prognosis, patient follow-

up and therapy efficacy assessment. 

ULTRAsensitive PLAsmonic devices for early

CAncer Diagnosis

www.ultraplacad.eu

NESPRI: Nanoparticle-enhanced surface plasmon resonance imaging: DNA and microRNAs

PEFSI: Plasmon-enhanced fluorescence spectroscopy imaging : a-TAAs



Good luck!!!!


