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ABOUT GREENDECISION 7y

GreenDecision is a research focused SME born as

spin-off of the Ca' Foscari University of Venice

We are a team of experts in safety, sustainability
and decision analysis who joined together to
develop innovative and smart solutions to the

daily problems of business and organizations




AREAS OF EXPERTISE
[

DECISION ANALYSIS & IT systems

+  Development of decision support systems

*  Development of in silico models (machine

SAFETY & SUSTAINABILITY learning, Al)
+ Data management
' *  Development of decision analytical models

and software systems tailored to specific

Environmental and human health
safety/risk assessment

+ Contaminated sites ,
customers' needs
* Integrated sustainability assessment

« Lifecycle Analysis (LCA)
)

«  Carbon Footprint

«  Water footprint

* Social LCA

«  Circularity assessment

« Life Cycle Costing (LCC)

«  Technoeconomic Analysis (TEA)

SOCIETY

+ Stakeholder engagement

*  Network analysis

« Safe & Sustainable by Design
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FOCUS on SSbD

Tiered approach for SSbD assessment and decision making Bio-based nanocapsules composed of

Level of Agile Stage-Gate | ial oils f
applicability inside polymer-encapsulated essential oils for use

the Agile Stage- in biocidal coatings and cleaning agents
Gate Initial

screen

< Preliminary . . . .
Gﬂfileaz ey \ stage 1 f_ﬂ‘ ‘é Marine and offshore: appllc?tlons
Gate 2 J======== Second scre¢ \f 12 W | ¢ Anticorrosive/antifouling coatings based
- inv'ﬁee:t?g":;i’on IStage . 5 on hybrid metal (oxide) nanoparticles and /‘\ S U N R I S E
G1-G3 Gate3 —======= Decision on Business TIER 1b flakes
Case Qualitative f t
Development | Stage 3

Tier 2 Gate4 S======= Initial screen \ /
G2-G5 Testing and
Stage 4

ustainable Design for Advanced Materials

U@é Sugar-protein bioconjugates for use in food
additives

‘ TIER 3

Tier 3 Producti d R3 l 4
Glsa;::;t- o —= Cosmetics 0‘0 A LC H E M I SSTS

g E.g., TiO? /Zn0 surface-modified advanced
/ " materials for use in sun creams

Post-launch
review

materials for use in bone junction fillers,
biopolymers for wound healing

! k.

Implementation
in digital e- Testing & demonstration in supply chain
infrastrucure case studies




IERED SSbD APPROACH

3 Tiers covering:

all 5 steps of the EC's JRC SSbD From SUNSHINE to SUNRISE

framework
. Tierla @ Tierlb Tier3
all 5 stages of the Agile Stage- . | L ewlot - Agilestageate
. : Step 1: Hazardhssesdment ! af:elc:giugétl:;le-e
Gate Idea-to-Launch concept: i s 5 eare _[=] s
. . 1 ! ! ier 1a Prelimina
Tier 1 can be applied before the | Sten: Humanhealfond safty dfpects | oo vestaton IS“*E“ f"‘
Strateglc d@ClSlon .GO tO ,in heche?ical/m n'al;}rodu on : Gate 2 J========" Second scre \
! and proces$ing phase | Detailed
, 1 T t er investigation | Stage 2 f )
develOpment at Gate 3 : : : gl_ét; Gate 3 ﬁDecision on Business TIE‘Rl!)
. ) ) 5 steps ofthe EC- i Step ':Hu n'healt f‘d e'ﬁVirO" ntal : Development c:ts:gea S f eRa
Tler 2 prOV|deS feed baCk durlng JRCSSbDframework :aspe‘ tSInthTflnéﬂa |IC8tI(IDn Ph E Tier 2 Gate 4 E\J Initial screen \ / Quaifirtnai(ive ~
performance optimisation in the . Fywrrre—— e — 62-65 resting and |REEERR
. ! T 1 e |
development Stages, without : | assesspent | ! res b = Vsl e f
. . | ler Production and TIER3
Incurrlng too mUCh COSt : Ster SSociaiandec omicisustai bI|ItVE G?a;:::t- \
: I' assess : Post-launch
Tier 3 is applied before the decision * ! ! . )
'Go to launch’ at Gate 5 to ensure ' !
regulatory compliance and Basicresearch [ } Market launch

sustainability performance in
commercially viable/competitive
ranges

SUNSHINE (O /SUNRISE

ustainable Design for Advanced Materials




SSIA DIGITAL E-INFRASTRUCTURE

Digital e-infrastructure based on the Safe
& Sustainable Innovation Approach (SSIA)

. SSIA e-infrastrucure landing interface
designed to:

fr
Facilitate exchange of information e I e
between nanotechnology supply chain = e
actors — @ e u
o o S : 80%
Provide access to the knowledge, data 7/ F—
and tools needed to develop and validate ™ S &
SSbD strategies for advanced materials =
Facilitate the creation of a trusted s sy sy S
environment between industry and . scamoz o @ « | o
regulators EREE— « & | &

SSbD evaluation

Enable tiered assessment of safety, 5 viios [ et [0 o [A] e [B] i [B] v i

functionality and sustainability at each
stage of the innovation process



TIER 1 RESULTS

| Raw Materials And Resources - Product... «/ | Production Of The MCNM v Production Of The Product Incorporatin... Use Of The Product v End-Of-Life Of The Product v
ﬂ Questions
Functionality |:| Answer where YES means NEGATIVE impact to sustainability
[ ] Answer where YES means POSITIVE impact to sustainability Answering the question,
L+ 100 - the graph changes
Safety Are any of the chemical components used to produce the Material/Product included in any authoritative lists of .
restricted and hazardous chemicals (e.g. candidate list of SVHC according to Article 57 of REACH)? Yes M No M o0 - sl mUItaneOUSIV

2 o

Environment

o Are any of the raw materials carcinogenic? Yes v No v 70 -
sustainability
60 -
.0
- Are any of the raw materials genotoxic (mutagenic)? Yes - No - £ 50 -
Social
sustainability 40
Are any of the raw materials toxic to the reproduction? Yes v No - 30~
S 20 —
Economic
. . 10 -
sustainability  Any of the raw materials have endocrine disrupting properties relevant to human health? Yes - No -
0-
-1
L H Benchmark SiC@Tio2
Results Are any of the raw materials respiratory sensitiser? Yes - Yes A

General information related to the internal survey:

Time needed to fill out it: 3-4 hr

Difficulty: 5/6 in a scale of 1 to 10 (10 represents very hard)
Helpfulness: 5-7 in a scale of 1 to 10 (10 represents not helpful)
8 out of 10 people don’t ask for external help to fill it out

PwwnNPE



CASE STUDIES:

BY
INDICATORS

BY LIFE CYCLE
STAGES

BY
INTEGRATING
ALL INDICATORS
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TIER 1 RESULTS

Encapsulae
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TIER 2 RESULTS

Step 1 Intrinsic hazard

ﬁ Questions Answers Advanced Answers
i 1 (Ad AdMa and components
- Carcinogenicity Cat. 1A and 1B | don't know ~ materla (A Ma) Yes - ’
v | DON'T
Dashboard KNOW
. Germ cell mutagenicity Cat. 1A and 1B | don't know - | don't know -
L
Most harmful
e Reproductive / developmental toxicity Cat. 1A and 1B | don't know ~ No -
Substances of i . ) .
N, Endocrine disruption Cat. 1 (human health) | don't know - Yes .
YES
Y - .
Ottves hzied Respiratory sensitisation Cat 1 | don't know - No )
classes
’
“, Specific target organ toxicity - repeated exposure (STOT-RE) Cat. 1, including immunotoxicity and neurotoxicity | don't know - I DON T KNOW No
. -

Results

Evaluation Table
Overall Score: 3 Overall Level: OTHER HAZARD CLASSES

Observation related to the level

Evaluation Table

The chemicals and materials that do not pass this criterion should be:

overa" Score: . Overa" LEVEI: - » Flagged for review and eventually reduce toxic effects

= Ensure their safety along the life cycle until less hazardous alternatives are available

Observation related to the level

From AdMa to AdMa

GOx-
Level Aspects Total Percentage GO Chitosan . Evaluation
_ and components enitosan
Level Aspects Total Percentage Score Evaluation Human health hazard 0 0% 4 a 4
Most harmful substances e
— Environmental hazards 0 0% 4 4 4
Most harmful substances Human health hazard 0 0% =
Human health hazard 0 0% 4 4 4
—_— Substances of concern v
Substances of concern Human health hazard 0 0% = Environmental hazards 0 0% 4 4 4
— Human health hazard 3 50 % 2 2 2
Other hazard classes Human health hazard 0 0% =
Other hazard classes Environmental hazards 1 100 % - 4 - >

Physical hazards 0 0% 4 4 4

- CcC vz

- CcC o9 -HCO




Steps 2 and 3: Risk
assessment of the
production and ;
application phases

A Index

Models

> B Models >

>

BACK
Inventory
Materials models
Predictive (eco)toxic
Hazard assessment
Exposure assessment
Grouping and simila
Risk assessment an.
My model executions
New model exec.
New model exec.
SiC@sio2
Materials models
Predictive (eco)toxic
Hazard assessment
Exposure assessment
Grouping and simila
Risk assessment an
My model executions
New model exec.
New model exec.
SiC@Si02
Sofia alternative
SiC@Si02 - Pro
SiC@Si02 - Appl
SiC@Si02 - Pro...
SiC@Si02 - Pro...
New Project > Ne
Test > Alternative

/‘ Details

My model exe.

TIER 2 RESULTS

Test > Alternative 1 > Production Safety

Computed outputs

Parameter name

Risk estimate

Parameter name

Probabilistic risk estimate

Parameter name

Risk estimate (empirical data)

Description

Probabilistic Risk Assessment results: Risk Characterization Ratio

1.70e-1 1.90e-1

Description

Deterministic Risk Assessment results

Description

Probabilistic Risk Assessment results

Mean SD 5%

50% (Median)

95%

3.70e-1

Units

3.90e-1

ALEX ZABEO v

Value

NO RISK

Value Units

0.00e+0 %

Raw data

Please select plot type

00

4.10e-1 4.30e-1 4.48e-1



TIER 2 RESULTS

Steps 4 and 5. Environmental, social and economic sustainability
A

LCA SiC@Si02 o

description

g= D o

[ 70
—1 |

o
Dashboard z
Project Progress Lines of evidence = m i
40
-
"
1 H . ! ! -
Toxicity Climate Change Pollution Resources
Data Results by: = = 5 o 0
Assessment level: @ @ @ @ ; - = =
i ps . — e
Compared to:
Results Teflon @4
=
Outputs Impact Categories ) Aspects Life Cycle Stages Current

Imports datasets from: impact Categories Benchmark [

Current: SIC@Si02 - Benchmark: Teflon

100

. -
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e Ecolnvent S g N —_—
w-
H Mineral resource scarci Freshwater ecotoxicity
« Sphera (GaBi .
. 70 -
» Social Hotspots A L
50 -
ES
8
atapbase F e
kS Land use Stratospheric ozone depleticn
B
a0-
30-
. Warine eutrophication Fine particulate matter formation
Con 1Parison to - . -
20 20 25 il
25 24 24
. 10- 20 = = = 20 Freshwater utrophication lonizing radiation
benchmark according .
0-
: 5 5 . 5 £ Temestrial ecotoxici Ozone formaticn, Terrestrial ecosystems
. . Flimg, Hmg, Fregy,, Giog,. Strag, Fing fonyg;, Oz, gy [ Frey,, M, Lang,, Wiy, Migr,, Foggy, v i
" Can gy, e, i 0, o, r"“’”a“ age g T riay ety E‘p'éw G”"(bq 'S CO“"% rasg, Cl0,, Terrestrial acidification
O IMpact categories gy T e e, S P, ey
¥ 5 Petio, g

o
Cog,
-
e



Final integration of
safety and
sustainability
assessment results

Improvement in
safety and
sustainability
relative to the
benchmark

ent Project / Results
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APPLICATION TO CASE STUDIES - EXAMPLES
4

.J Safe and Sustainable Design For Advanced Materials

(Q)SUNRISE

g

Protective coatings with antimicrobial and antifungal properties

e .

PRI, i afBens . iy
Py “ LS

\

Suncreams increasing UV shielding and photostability

N (

O\

&@ ALCHEMISSTS

/ Bio-based
plasticizers will be
synthetized from
vegetable oils,
rosins, and furan
\ derivatives

=
-
-
-
=

- 3
e )
<9 g

b

Mature's flame-retardant technology upgraded

Biosurfactants derived from
natural sources and polymeric-
based surfactants

-

Biobased flame-retardants for the:

* Railway sector (seat base)

* Marine sector (boat command consol)

* Wood sector (coatings)

* Home appliances (refrigerator chassis, oven display

holder)
.




MEET THE SSbD TEAM

ELISA GIUBILATO

FABIO ROSADA

MATTEO

CARISI



MEET THE SSbD TEAM

MATTEO SPINELLI SARAH DEVECCH] MARTINA MENEGALDO DIEGO PASSARELLA
” Y

MARIA RACHELE SESTERZI GLORIA FORTIN ANTONIO SELLITRI MARILENA ULIANA



THANK YOU FOR YOUR ATTENTION!

Website:
WWWwW.greendecision.eu

P 4\
Contact: - $ -

danail.hristozov@greendecision.eu

Decision
/nnovative solutions
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