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LE GRANDI TRANSIZIONI

La trasformazione digitale sta modificando tutti i settori creando nuove opportunita per le imprese, promuovendo una
societa aperta e democratica € un'economia vivace e sostenibile. Questa economia dovra combattere i cambiamenti
climatici realizzando una transizione verde. Gli investimenti in tecnologie avanzate, ricerca e innovazione promuovono
sempre piu i beni immateriali operando una transizione dall'economiareale all'economia della conoscenza.
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ERC - STARTING GRANTS 2023 HARER

44 nationalities

80
% 70 | The European Research Council
c 60 | (ERC) has announced the
% 50 awarding of its Starting Grants
5 40 2023 aimed to support young
E 33 1 | researchers (< 7 years of
E 10 W experience) in the early stage of
> 0 L H ﬂ H |_\ 1] N s Y Y e W s s their scientific career
Wk ddx owhkE=Ewm Z 7T Z W dF-x d w
D_U_Z_Dmm(jéou‘——ﬂ.n_hm%wg
. . S
erc grantee nationality o4 countries

Ermonen Frasech Courod

90 B Social Sciences and Humanities

70 ® Physical Sciences and Engineering

50 mLife Sciences

The statistics of the competition show that Italian researchers are
the second most awarded in Europe with 57 projects, but only 32
project will be carried out at Italian universities and research
centres.
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PRODUZIONE SCIENTIFICA ITALIANA

I livello di Innovazione e Competitivita della produzione scientifica italiana € ai primi posti delle classifiche
mondiali, qualunque siano gli indicatori che analizziamo (citazioni, impact factor, numero di articoli...)
soprattutto se rapportato agli investimenti in ricerca.
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EUROPEAN INNOVATION SCOREBOARD 2021

Per misurare quanto e in che modo ciascun Paese contribuisce allo sviluppo economico e sostenibile, lTUE
ha lanciato I'annuale European Innovation Scoreboard (EIS), che fornisce una valutazione comparativa della
performance di innovazione degli Stati membri dell UE.

EUROPEAN INNOVATION SCOREOARD 2021 v""‘? '

nibvztonitsden R La performance di Cipro,

’ B Repubblica Ceca, Grecia, Italia,
o d Lituania, Malta, Portogallo,
Moderate Innovators & ; 5? Slovenia e Spagna é inferiore

: ' alla media dell'UE. Questi paesi
sono innovatori moderati.

Strong Innovators

Emerging Innovators

u — European |
==— Commission




INVESTMENTI DI VENTURE CAPITALS

VC funding by country (2016 - 2021) VC funding per capita by country (€M, M inhabitants)

Gnitecs kinpdorn E———————————————e 5 <5 St ey 1
Luxemburg (I |07

Germany NG 3298
France (IR 5. 55 ——— e — — 8§}
sweden [ <5 75 . %
switzerland [ €10.48 United Kingdom R | 5
Netherlands [N €9.06 I
Spain [N €7.08 ; : : ) th i o ——
oami] ’economia ltaliana € la 4th piu N ——————————————r
Finland [ €4.28 , Nalia & Norway RN 55
Denmark B €4 28 grande d’Europa, ma l'ltalia € SOl0 [l ———————————— e
Germany N 395

Belgium I €3.88 ° . . .
oty =.m 12 per investimenti VC con Fance NN 357
Norway Bl €2.98 - : I, - Maita I 79
Austria B €2.08 €3.6B raccolti negll ultimi 5 anni. Lithuania [ 350
Estonia B €1.58 Belpun [EETEETR 313
Poland | €1.1B auvstria [ 225
Lithuania § €1.08 Cyprus [ 206
Luxemburg | €0.98 spain [ 150
Czech Republic | €0.58 Croatia [} 59
Greece | €0.58 Latvia [ 4¢
Portugal | €0.58 italy i 48
Romania | €0.38 Czech Republic i 47
Croatia | €0.28 Greece [ 46
Malta | €0.28 Portugal i 44
Cyprus | €0.28 Slovenia |§ 30
Bulgaria | €0.28 Poland Jjj 29

Latvia €0.1B Bulgana J§ 23

Slovenia  €0.18 Romania | 15
Slovakia = €0.18 Slovakia | 11

Source: Where is ltaly at for startups and investment? - Where is ltaly at for startups and investment? | Dealroom.co



https://dealroom.co/blog/where-is-italy-at-for-startups-and-investment

HORIZON EUROPE

Horizon Europe (2021-2027) - budget di circa € 100 miliardi.

WERIN
EUROPEAN
INNOVATORSE.

European Research Council

Established by the European Commission

La missione dellERC € supportare la ricerca di alta LEIC mira a identificare e supportare tecnologie
qualita Europea con dei finanziamenti competitivi, innovative e innovazioni rivoluzionarie per creare
sostenendo la ricerca di frontiera in tutti i campi, sulla nuovi mercati e opportunita di crescita a livello

base dell'eccellenza scientifica. intirniziinili,



HORIZON

...la strategia Italiana...
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ERC - Fondo Italiano
per la Scienza

Il Fondo Italiano per la Scienza (FIS):
l'allocazione delle risorse avverra
attraverso procedure concorsuali
ispirate ai parametri dellERC, con
particolare riferimento a: Starting Grant e
Advanced Grant.

Budget: € 50 MN per il 2021 e € 150
MN/anno a partire dal 2022.

Fondo Italiano per le
Scienze Applicate

FISA

¢IMUR
\

per le Scienze
€) s Applicate

Il FISA sostiene progetti presentati da singoli
ricercatori (Principal investigator), appartenenti
al settore pubblico o privato della ricerca
nazionale, in qualsiasi campo della scienza e
che mostrino spiccate caratteristiche di
originalita e innovativita e siano in grado di
favorire  ricadute  socio-economiche e
industriali.

Budget: € 50 MN per il 2022, fino a € 250 MN nel
2025

Fondo Italiano

EIC > MISSIONE4 C2
FROM RESEARCH TO

M1. DIGITALIZZAZIONE. INNOVAZIONE,
COMPETITIMTA E CULTURA

. M2. RIVOLUZIONEVERDEETRANSIZIONE 19 81 40,73

30,88 1 91 !5

M3. INFRASTRUTTURE PERUNA
6 MOBILITA SOSTENIBILE
Mid di Euro

Missioni 2 Md. ISTRUZIONE E RICERCA

& M5. INCLUSIONE E COESIONE

M6. SALUTE

La componente 2 mira a sostenere dli
investimenti in R&l, a promuovere
l'innovazione e la diffusione delle tecnologie,
a rafforzare le competenze e la transizione
verso un‘economia basata sulla conoscenza.
Le tre linee di intervento coprono l'intera filiera
dell'innovazione, dalla ricerca di base al
trasferimento tecnologico.

Luigi Nicolais
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PIANO NAZIONALE DI RIPRESA E RESILIENZA -

FROM RESEARCH TO BUSINESS

APPLICATION

"IN, =

@ ;)s '

B Y

APPLIED
RESEARCH

B\

BASIC RESEARCH

La componente mira a sostenere gl
investimenti  in R&S, a promuovere
linnovazione e la diffusione delle tecnologie, a
rafforzare le competenze, favorendo Ia
transizione verso una economia basata sulla
conoscenza. Le tre linee d'intervento previste
coprono lintera filiera del processo di ricerca
e innovazione, dalla ricerca di base al
trasferimento tecnologico, con misure che si
differenziano sia per il grado di eterogeneita
dei network tra Universita, centri/enti di
ricerca e imprese sia per il grado di maturita
tecnologica o TRL (Technology Readiness
Level). Per tutte le misure sono previste
procedure di selezione su base competitiva.

Luigi Nicolais



TIME TO PRODUCT PRODUCT BARRIERS TO | KNOWLEDGE
MARKET DEV'T COSTS RISK ENTRY FOR SPILLOVERS
OTHERS

BREAKTHROUGH
NON-R&D-BASED
(DIGITAL)

COMPANY

Source: Europe is back: Accelerating

Luigi Nicolais



INNOVAZIONE DIGITALE

SN

TECNOLOGIE ABILITANTI
\

INTERNET OF THINGS

CLOUD E CLOUD COMPUTING
ADDITIVE MANUFACTURING
CYBERSECURITY

Centralita del cliente BIG DATA

ADVANCED ROBOTICS

SMART MATERIALS

/

Strategie di mercato rese
possibili dall’'ICT

MODELLI DI BUSINESS

Luigi Nicclcis



LIVELLO DI MATURITA DELLE TECNOLOGIE (TRL)

|_
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= 9 Scale-up, product
8 8 BaS|cirdeesaearch, Applied research, PoC registratiofw and pilot coh:wanzléel’t:ilgl?;actl?on
o > plant
>
High risks, 4 Low risks,
low costs high costs
PUBLIC LACK OF FUNDS [ SEED VENTURE PRIVATE
wn Government, Entrepreneur Venture capital Companies,
0 % Universities and and angel and business Banks
NEFE Public Research investors partnership
ZZ 3 Institutions
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Good ideas can lead to... MATER|A S
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RISULTATI RAGGIUNTI
PUBLIC-FUNDED

— ® PROJECTS

re— FOUNDED 12 Projects
: >4MIN€ i

— AMPure:

; ; : (21072022) :
ideas come to life for a sustainable world

SANIDRINK

(17.05. 2021)
ETESIAS ~
TECHNOLOGIES IN (18.01. 2019 ‘
, DATABASE 2

Dompe PRIVATE E
FUND RAISED PATENTS

W - I —— 25 patent families - m = ”

— 1°round : 1,6 MLN € \ (1] ‘g
2°round: 1,9 MLN € T nl - rl

INTEM nnn 3°round:2 MLN €
SNNPAOLO

D>

8 MPA

Luigi Nicolais
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deas come to life for a sustainable world
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INNOVATION ECOSYSTEM 2022

ENEN

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile

O

Consiglio Nazionale
delle Ricerche

Through research

K departments)

Istituto Zooprofilattico
Sperimentale
del Mezzogiorno

Agreements with Universities,
Research Institutions and
Organizations that operates in

Informal é«;y DI PALERMO Materials Science and Engineering
collaborations - Tunisi . '

Lu-i-g-i Nicolais



APPLICATION FIELDS MATERI/AS*

BIOMEDICAL
DEVICES

INDUSTRIAL

ENGINEERING

CIVIL and : AGRO-FOOD
ENVIRONMENTAL ’ and FOOD

ENGINEERING :'J I\/l ATE R A S’l PACKAGING

! ideas come to life for a sustainable world
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PIATTAFORME TECNOLOGICHE =~ MATERIAS®

ideas come to life for a sustainable world

Batch foaming
Foam injection moulding

PER(FOAM)ANCE Extrusion foaming

Bakery products without yeast

« Antimicrobial peptides (AMPs)
PEPTIDES - Biostimulant peptides for agriculture

e (CO.RE.: Controlled release of active molecules

MICRONEEDLE « HONOR: Microneedle by optical fibers
» VITILIGO patch

ACTIVE TEXTILES « s-PS active textiles for absorption/filtration

« s-PS active textiles for active molecules release

Use of Deiodinase-2 (D2) inhibitors in cachexia
HyRES

Biofertilizers production from cyanobacteria
PPO films

Oled Wind

TiO, SENS

OTHER PROJECTS



MATERIAS LABORATORIES

(Piazzale Vincenzo
Tecchio, 80 - Naples)

V ‘  Naples Federicoll
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MATERIAS®

ideas come to life for a sustainable world
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MATER/IAS*
deas come to life for a sustainable world

MICRONEEDLES FOR DRUG DELIVERY

Medical Device

o Patches of microneedles (hollow or solid) able to release active biomolecules under the
skin.

o The technology that uses photolithography was developed and patented in 2018. The IP
was transferred to a Swiss leading pharmaceutical company (IBSA). Materias is
supporting the technological transfer.

o This company has developed a small-scale plant in 2019 and conducted a feasibility
study for the construction of a pilot plant (2021).

Luigi Nicolais



«
MICRONEEDLES CONTROLLED RELEASE PLATFORM MATER I

THE PLATFORM

Solid microneedle are used as a
pretreatment, after which drug can
diffuse through residual holes in skin
from a topical formulation (solid MN)

The patented technology allows to Af_ter insertiqn of c_Irug-coated
realize, through a simple single-step microneedles into the skin, the drug
process, biocompatible polymeric solid coating dissolves off the microneedles

or hollow microneedles for the » in the aqueous environment of the
transdermal administration of active ¥ skin (coated MN)

molecules and/or for the sampling of )
biological fluids. Drug-loaded microneedles are made

The microneedles are mechanically of water-soluble or biodegradable
strong to penetrate skin, increasing the materials encapsulating drug that is
permeability of encapsulated drug released in the skin upon microneedle
through skin. | dissolution (dissolving MN)

The drug diffuses from the drug reservoir Hollow microneedles 4t
(membrane backplate) via the are use o)

A inject liquid formulations into the skin
(hollow MN)

Luigi Nicolais



MATERIAS®

MICRONEEDLES CONTROLLED RELEASE PLATFORM
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SANIDRINK —=ANTIMICROBIAL SURFACES

\ L/ NIININ\

Antimicrobial products

o Materias has developed and patented a peptide-based
technology for the functionalisation of surfaces with the aim of
making them antimicrobial

o The technology was transferred to an innovative start-up, -

Sanidrink, founded in 2021, that works to optimize the Intellectual property of SANIDRINK
functionalization process, validate foodtech and biomedical " WO2021191851A1  and - WO2021191852A1

National phases (EU, Canada, USA, China, India,
products. rael)

o In2022 Ferrarelle Group S.p.A. acquired 30% of the share I
capital of Sanidrink. With the support of Ferrarelle, Sanidrink is I I = l*l —
building a pilot plant and developing new products brivate and confidentil

Luigi Nicolais




SOME RESULTS...

5, Collf = 10 CFU/m

/ Drinking straw

NOT TREATED
with peptide

Drinking straw \

TREATED with
peptide

5, Collf = 10° CFU/ml

K Drinking straw

NOT TREATED
With peptide

Drinking straw
TREATED with
peptide

5, Collf = 10% CEU/ml

Drinking straw
NOT TREATED
with peptide

Drinking straw
TREATED with
peptide

v Silicone drinking straws were
functionalised with peptides.

v' Results obtained after 24 hours
of incubation.

v' The same results were obtained
by reusing the same drinking
straw (washed)

v high antimicrobial activity
maintained also after two

washing cycles (ISO 22196:2011)

Luigi Nicolais




ANTIMICROBIAL ACTIVITY — ISO 22196 2011 SANID }f

S -

Microbial
STRAIN Reductio | Reduction
n(R) (%)
Escherichia coli 9,0*105 >99,99 Escherichia coli
(after 24h of 3,61 >99,99 yes
Staphylococcus 8 2105 4,27 >99,99 washing)
aureus
Staphylococcus
Listeria
4,4*10° 3,74 >99,98 aureus
monocytogenes (after 48h of 3,25 >99,99 yes
Salmonella washing)
seroYar . 3,9%10° 3,67 >99,98 After washing samples for 24h and 48h with distilled water to
Typhimurium simulate the use of reusable bottles
v
o h e
y em A
r 4 consulting : analytics ﬁb[_’ch

A ————————— Since 2000

Luigi Nicolais




A CE
AMPURE — DERMOCOSMETIC PRODUCTS MATER
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Dermocosmetic products

=

o Materias has developed and patented peptides with
antimicrobial properties

o A dermocosmetic product based on peptides and
hyaluronic acid has been developed, in collaboration @
with company C4T, for the treatment of acne e e s 1

o In 2022, the innovative start-up, AMPURE, was
established. AMPURE is working on optimizing the

formulation and registering the dermocosmetic product

Luigi Nicolais



MATERIAS®

deas c or a sustainable world

Inspired by nature

Hyaluronic acid

already naturally
occurring in the body

attracts and holds on
to moisture in skin cells

allows skin to feel more
hydrated and plump

reduces blemishes, inflammation and
prevents scar formation

-
¥

Antimicrobial peptides

present in natural innate
immune system of the skin

have broad spectrum of action
against Gram+/- bacteria

avoid skin irritation
and photosensitivity

purify the skin and control
bacteria proliferation

Luigi Nicolais



Results

MATER

deas come 1o life for a sustainable world

Verified antimicrobial and antibiofilm efficacy in certified

Antimicrobial activity on S. epidermidis

Antimicrobial activity on C. acnes

laboratories on bacterial strains involved in acne

ASH

Antimicrobial activity on P aeruginosa
(BS EN 1276:2019"chemical disinfectants and antiseptics”)

0,7 A
0,7
06 - Test Antimic_robial Antimic_robial Antimic_robial
0,6 suspension peptide peptide peptide

05 | [50uM] [25uM] [10uM]

' 0,5
T _ = 106: 251 - 251 100:3- 1 100:3- 1 100: 3- 1
£ 5 04 83T o042 107:38- 24 N, < 1,40 x 102 N, < 1,50 x 102 N, < 1,40 x 102
S5 5 N: 2,56 - 108 LogN, <2,15 LogN, <2,18 LogN, <2,15
T3 o3 Sa o3 No: 2,56 - 107 Log R > 5,26 Log R >5,23 Log R >5,26
@ g2 Log No: 7,41

02 - = 02 Active Active Active

0.1 - 0,1

' N: number of CFU/mlin the test suspension

0 No: number of CFU/mlin the test mixture (beginning of the contact time)
0 - N,: number of CFU/mlin the test mixture (end of the contact time)
0 4 6 8 24 0 2 4 6 24 48 A
, R: reduction in viability (log R=1og Ny - log N)
Time (h) Time (h)
) Activeiflog R25 =
VttroSCre‘en e Negative control (Basal medium) e Antimicrobial peptide [25uM] X MEIS?J.EHZ%

S

Luigi Nicolais




A CE
WOUND MANAGEMENT MATERI /o

,"‘:’-w’,";!:w _V:’ _4»,,')»-4( 100: || Gelling powder
- -] m Cicatridine
. _, | 2;, 80: m Fitostimoline plus
e — 'E 60- -
Z ]
. S
7% 204 -
Medical Device :
0+ T T T
o Materias has developed and patented an innovative blend of biodegradable Day 0 Day 3 Day 8
polymers able_ of gelling il"l contact with wound exudate, p_rotecting it from infections INTELLECTUAL PROPERTY
and accelerating the healing process. It can carry and delivery active molecules.
o The scale-up of the production process was finalized in 2020 and Materias is |T102017000127474A15_
studying the realization of devices capable of dispensing the powder in spray mode WO020195092608A1, National phases

(EU, Canada, China, Russia, USA,)

—1 L4

GRANTED PENDING

Luigi Nicolais

o In2022, in vivo tests allowed to verify the efficacy of powder

o Materias has started the procedure for registering the medical device (powder I I
without active ingredients)




MATER/ A S
deas come to life for a sustainable world

GRADED FOAMS

NEW GRADED FOAM MATERIALS

o Materias has patented a new process for the production of
porosity gradient foam systems. The process allows the
density gradient to be designed ex ante and the
characteristics of the final product to be defined directly - etod pr I estosasions i meterlplimer copanet st (7
during the design phase. High performance can be achieved 102018000004727, PCT/IB2019/050068 - National phase: EU, Canada,

China, Japan, U.S.A., Vietnam)

in terms of impact absorption, noise and end-of-life recycling o Periine espanse con gradienti di morfologia e/o densita, e schiume

sinterizzate da esse ottenute (IT102019000012666, PCT/IB2020/056883,
National Phase: EU, USA, Canada, China)

@) N u m e rou S p rOJ eCtS a re u nderway | nVO|V| ng COI I a bo rat|0 N S o Procedimento per realizzare prodottiin materiale polimerico espanso multi-
. . . . gradiente (IT 102019000019310, PCT/IB2020/059090, National Phase in
W|th m u |t| nat|0na | CO m pa n|es progress:EU, USA, Canada, China, Japan, India)
o Procedimentoper la realizzazione di materiali polimerici espansi
(IT202022000003512)

Luigi Nicolais
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PERFOAMANCE TECHNOLOGY MATER

e for a sustainable world

GRADED STRUCTURE — ADVANCED FOAMS

advanced

trabecular bone of the femur

b

Examples of possible graded foamed structures: red curves

The Patented process generate layered and representing the blowing agent concentration in one-half
graded polymeric foams by using the simple of the polymeric samples attained at the end of the sorption
gas foaming technology, with the sole stage conducted with the pressure history depicted in the inset
introduction of time-varying boundary

conditions of the gas sorption stage. (blue curve).

Luigi Nicolais



PERFOAMANCE TECHNOLOGY MATER 27
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In this example, two different blowing agents (carbon dioxide and nitrogen) were used during the sorption
phase of the graded foaming process.

The core of the sample was saturated with carbon dioxide, while the periphery with nitrogen. This process
allowed obtaining a bimodal foamed structure composed of a low density and large bubbles in the core core
and a high density and small bubbles in the periphery.

Luigi Nicolais
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PERFOAMANCE TECHNOLOGY MATER A5

graded technopolymers for aeronautic components

Luigi Nicolais



ETESIAS: 3D printing of concrete structures 1T ESIASE

A novel approach to the fabrication of
reinforced concrete (RC) beams based on
3D printing technology of concrete has
been developed.

The approach is based on the padition of a
RC beam into concrete segments to be
printed separately and then assembled into
a unique monolithic element along with the
steel rebar reinforcement system.

This technology is expected to save up to
the 50%o0f concrete and to facilitate the
production of curved elements with vanable
cross-section. Additive manufacturing
allows the beam to be partially hollow, in
order to save materials, provide functional
uses and reduce the final weight, while still
guaranteeing adequate mechanical
properties.

Luig N-ico bs



ETESIAS: 3D printing of concrete structures

CTESIAS

Startpus-insights has
developed a Global
Startup Heat Map that
highlights the 5
construction startups that
should be watched in 2022
between the 2.527 startups
& scaleups analyzed. The
report highlights the 5
construction startups
starting from scouting of
authors, taking into
account factors such as
location, founding year,
the relevance of
technology, and funding,
among others.

StartUs

insights

2532

STARTUPS ANALYZED

CANADA

5 Top Construction Startups

to Watch in 2022

) PRETRED

o
DENMARK »
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@ 3
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1
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KYRGYZSTAN

MEXICO CUBA
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PANAMA

;i YA
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BOLIVIA
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This Global Startup Heat Map illustrates geographical distribution of 2532 analyzed as well as 5 selected startups. Data from October 2021.
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http://www.startus-insights.com/

THE SOLUTION CTESIAS

« Over 50% CO2 reduction

« Possibility of creating non-linear and complex shapes

Reduction in the use of concrete, with a 50% reduction in weight

« Reduction of production times

« Efficiency in security management
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THANKYOU

La Luce della Scienza cerco...e

‘| beneficio
(Leonardo da Vinci, 1452 —1519)

I'm looking for the Light of
Science...and its benefit

g
g
9
g
4

Lebnardo da Vinci |

CNR (Rome), Sala Marconi — A. Achilli 1936-1937

Luigi Nicolais
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