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Precision Medicine a new concept of individual healthcare

I want the country that eliminated polio and mapped the human genome to lead a new era of
medicine. ... What if matching a cancer cure to our genetic code was just as easy, just as
standard? What if figuring out the right dose of medicine was as simple as taking our
temperature?—President Obama, January 30, 2015, State of the Union Address
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What is Precision Medicine?

One-size fits-all Stratified medicine Precision medicine
| medicine ] \
® 0 & ® o0 .
Stratification S e 90 Personalisation

> >

Patients are groupedm Patient individual:

by: Disease Preferences,

Subtypes ® ® ® (linical features

Demographics Medication history

Clinical features Environment

Biomarkers Behaviours & habits

Biomarker

Toward Precision Medicine —

Manchester Precision Medicine Institute
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The challenges facing precision medicine:
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Relevance of 3D to Study Tumour

Biomaterial
— microenvironment
Mimic tumour Tumour for therapeutic
microenvironment response

/

Patient

Design therapy
B B
) N
Improve 3D models

Nature Reviews | Cancer 2016

Scienza, Genere e Nuove Generazioni - Loretta L. del Mercato May 16, 2018




INSTITUTE OF NANOTECHNOLOGY

@Y SCNRNANOTEC

Methods used to engineer 3D cancer models

Methods Materials
Spheroid Bioprinting Assembly
e »
54 p @t {Qﬁ\' JR - Hydrogels
: AN £ . B - Scaffolds
A 72 H ol Scaffold
- Hanging Drop: e - Basement Membrane
0 Manual Pipetting - Ink-jet Printing - Magnetic Assembly
0 Array Plate - Acoustic-based Printing - Paramagnetic Assembly Extracts
0 Bioprinting - Valve-based Printing - Micro-robotic Assembly
- Microfluidic Chip - Laser Printing - Liquid-based Templated Assembly

3D Cancer Models

Physical Factors Microenvironment Chemical Factors
(e.g., flow, shear stress, and (e.g., ECM, bioactive factors, cell- (e.g., cytotoxic drugs)
stiffness) cell and cell-matrix interactions,

and vasculature)

Different Tumor Response

(e.g., cancer cell proliferation, apoptosis, differentiation, aggression, invasion, and biomarker expression)  Materials
Today 2015
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Some examples of 3D in vitro tumor models

Spheroids
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Motivation of INTERCELLMED =~ commmmncen

Tumor heterogeneity drives treatment resistance

oﬂr\ Every person is unique,
oo k) every tumor is unique,
bdﬂ every cell is unique

[Nowell, Science 1997]

Pancreatic cancer urgently need new solutions

No time for trial-and-error only
to find the best therapy

SURVIVE MEDIAN SURVIVAL
5 YEARS after diagnosis

[https://www.cancer.org/cancer/pancreatic-cancer.html]

STATE OF THE ART: Tumoroids as in vitro preclinical research tools

- Invasive analyses

(e.g., genomic profiling, fixation) TUMOR TUMOROID )
- Low spatial information s B & =

_ (e.g., bulk measurements % MECHANICAL EMBED IN
for metabolic profiing) DISSOCIATION 3D MATRIX

[Boj, Cell 2015]
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Idea of INTERCELLMED

TOOLKIT
PARTICLES >
K+ Sensors

SCAFFOLDS >
Biomimetic 3D

_ > microenvironment
CELLS >

~ Tumoroids

CHALLENGES.

.......
.........
e
.o
...........
cevte

European Research Council

Established by the Egropean Commission

Designing, developing and validating new sensing devices for faster and in situ

multiparametric analysis of tumoroids dynamics in response to drugs
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CNR-Nanotec
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CNR-Nanotec@Lecce

12.000 mq Facilities & Laboratories (clean Chemustry
. . Biology
rooms, chemistry labs, cell labs, biology Phvsics
labs, device labs, photonic labs) y. :
Engineering
http://www.nanotec.cnr.it/ Medicine
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SE ISTRUISCI UN BAMBINOg
AVRAI UN UOMO ISTRUITO.
SE ISTRUISCI UNA DONNA,
AVRAI UNA DONNA;
UNA FAMIGLIA
E UNA SOCIETA ISTRUITA.

Kita Lo /monta[cini

g AL

sfarbene

[http://www.azstarbene.it/]
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