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WORK-RELATED CANCER

Numbers and figures about work-related cancer
2!

caused by carcinogenic substances in the EU

/_l 7~12 deaths
Mortality {

gvery 10~12 new
OMYzs- cases
Incidence
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Real Time Risk Management (Exposome)

HUMAN BEHAVIOR

Safe by Design (material or process)
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KTERNAL ' INTERNAL
— Occupational P

environment
— Urban environment

— Indoor environment l

THE EXPOSOME

» Totality of all exposures
> From conception until death

~ Life style factors
— Social environment

» Counterpart of genome:
) Believed to explain 70-80% of disease

» Links external exposures to internal markers of
exposure and disease

» A more holistic approach to exposure and health



THE EXPOSOME

» Understand how the economic and societal
environment influence health and vice versa

» Map the totality of an individual's exposure Iin
relation to health

> Assess the extent to which these combined
exposures affect inherent biological functions in
their relation to health

» Assess how genetics affect individual
susceptibility & how genetics are affected by
the exposome
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EXPOSOME TECHNOLOGIES AND APPLICATIONSt_

Combinations of new technologies.... ...enable new opportunities... ...for effective prevention and promotion of health

r ™
Data
« Faster, cheaper, longer duration
*Reliable, accurate & specific
* Multiple sources & stressors

REGULATIONS

Smart data, Sensor * Personalized CONFLIANGE
loT technolo * Real time update and integration - )
9y \_ P g Y, Data & health driven group based risk

i

assessment and management: policy,
guidelines & procedures

= i i
!

- ™
Models / inference
» Combining multiple
routes/sources
« Constructing exposure profiles
* 3D Exposure / hazard mapping

« Predictions Real-time monitoring &
\_ Yy, management of the exposome
External Internal =
modelling modelling

e N

Prevention/management

« Data driven, health relevant

* Personalized or group based
Pattern Advanced * Real-time, automated

recognition analytics Individualised monitoring and

o / decision support




Individuals
Citizens

Conversions
Calculations

Standardization & $

Normalization

Active cleaned &
organized Storage

Sensor Sensor Sensor Questionnaires
. ’ Personal & Study-relevant info
direct SYIE direct Measurements & Answers
Comments
Sensor-box I N j)
% storage
manual
import
Company XYZ Cloud _ o
All real-time = NRC-portaI ~__d
sensor data for = r data
SensABox \$ person id=X /”$ for person id=)(/
Small & Fast c Raw Long-term Storage Filter &
Processes Extract

Tiarn Sequence Flot for ¥
ARIMAL,1,0) with eoretent

)

¢ s =

"
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Summary Feedback

Feedback of stored info
for person id=X in study

Summary of
all data

TNO Experts of study Y for
Data analysts RS
\
Advice/Prediction ‘ Real-time
Algorithm ( } Feedback Algorithm
5 " ‘

ata Storage Platform

N

Data Integration & Analysis & Visualization
Dashboards, Processing, Algorithms

Research Analysis Platform



SENSORING
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PM2.5(ug/m3) exposure for all experiments
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Experiment setting

20 September 2018



FIELD STUDY

Occupational Sa;

National Instirurf: for

and Health

Vehicle lost hours

- ] tomwtom Dutborst

= Q SR ™oz Q@ Data availabilty (%)
Avg Speed Particulate matter 22-09-2016 Thu

— = 07:49 - 08:04
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NOX contribution from traftic |

=1 =

HSE

Health & Safety
Executive
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;ﬁ §  Magnetic sensor (LEV
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Fersonal
Personal particulate
sensor

Parsonal beazon
Heimet camera
Hearirate monitor
Moisa sensor

Acceleration sensors.
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Stationary
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sensor

Stationary bescons+
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Inspection distances from
source {using demarcation
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TNO 7 e
LTH & SAFETY IMPROVEMENT

Change Management

Capabilities

Sensors & Alarm Decision support

Advice

Connectivity

Deliverables

Security Behavioural Change

Eliminating work-related cancer
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SAFE BY DESIGN

g e W

Miniswerse van Irfrostrucousr C|S
4 Strategy & Evaluation
o g o wood.

The Netherlancs, Ministry of Infrastructure and Water Management
Safe Chemicals Innovation Agenda

Towards a Research Agenda for Safe Chemicals, Materials and Products

e Level 1: direct replacement of the substance of concern by a significantly different substance with
comparable functionality, rather than drop-in replacement with a similar chemical. We refer to this as the
‘molecular level'.

e Level 2: replacement of the material that the substance of high concern is used in, or redesigning
processes, products, services and/or product chains, including non-chemical solutions. We refer to this as
the ‘material’, ‘product/service’ or ‘process’ level.

Eliminating work-related cancer
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MANAGING THE RISKS OF CHEMICAL EXPOSURE

Safe-by-"material”-design @
Level 1
I\
Preferke Increasing
m Order I Effectiveness

Safe-by-"process”-design
Level 2

Engineering

Controls

Administrative and Work Practice ‘

dO L
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SAFE BY DESIGN LEVEL 1

\

9

./ —

Research & Development Dossier preparation & Registration
Early safety screening in design Information Requirements have to be
and selection of chemicals has fulfilled in order to realize Registration

many advantages. and marketing of the chemical.



SAFE BY DESIGN LEVEL 1

TNO’S VISION TO SAFETY SCREENING

Apply Deep Learning & Al approaches

chemical .
structure query . Integration of all data
B|olog|cal data O )J\ \ —
[Q0QQ-0]
chem/bio/tox - )
databases /
/ ceethe
biological data ' O C) O Ol
(gene expression,

in vitro assays)
GEO, CMap, CTD...)

(2223 [ EUTOXRISK

Prediction safety
profile query

RISKS ‘ BENEFITS

@ « o iy

!"’"‘b
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Experimental data
+
In silico tools
+

Read-across data

&

Expert judgement

v

In silico prediction
Safety Profile
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NanoReac?2 EpcaLIBRAte

nano risk governance
Build : Horizon
: : Testing and =

Scoping business R&D = scanning /

validation PRLSS
case Monitoring

Stage Stage Stage Stage Stage

o3 ‘@ 1 @ 2 @ 3 @ 4 ‘@ 5 ‘@

T I T 1 T

| Product life cycle showing different points for EHS evaluation. I

= Change in development is most cost
efficient in early stages
RISKS : BENEFITS
B 3

; B
ﬂ)’ QH':
OECD WPMN project

Moving Towards a ‘Safe Innovation Approach’ for Sustainable NMs and Nano-enabled Products:
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www.lifenanorisk.eu e ewessr

Welcome to the NanoRISK Risk M(

Measures Library

Guidance
Open / Refine Study
Start New Study

Library of Individual Measures

Sector / Proccess related RMMs

Q
>
e
O

References

7»*vito__. BICRP

Control measure

Filtering half mask
(disposable)

Filtering half mask, unpowered
(elastomeric face piece)

Filtering full mask, unpowered
(elastomeric face piece)

Powered Air Purifying Respirator
(PAPR)

®

LIFE NanoRISK

5t practices effecti

protection measure

avanzare

FFP1
P2 (@

FFP3
Half mask + P2
Half mask + P3
| Full Mask + P2

Full mask + P3

Helmet / hood

by engineered nanomateria)

GUIDANCE O
RECOMMEND
MEASURES

CONTROLS F|

Efficiency (%)

Nano dataset*
“43-95

FEe - fdos

“78-99.9999

“47-99.997

“50-99.9999
"98-99.9 (n=2)
“99.5-99.9998

(>99.9999)

Proposed*

90

859098
(TH1, TH2, TH3)

Fitering Focg
105 (Eitare.

'3 Mask Rosp

g EVDI:AVIK!ENN:&\ . Mo Best Practices latex
myocraung s protactive gloves
==l
Yes.
'
) Yes s Yes
i, T
o i T . mem
' No ] No
- e e
D o
oot > . arere?
Specifi s
Pecific sources
Yas

APFs (EN 529, 2005 from 5
countries - Finland, Denmark,
Italy, Sweden, United
Kingdom),

OSHA 29 CFR 1910.134(2006),
NIOSH Decision Logic (2004)
ANSIZ88.2 (1992)

s

| BS 4275 (1997)

Shaffer & Rengasamy, 2009 —
Stoffenmanager-nano

%8 BeSpiratars (rapm:
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BestPr
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STAGE / PROCESS

Matarial Unpaching
Dy Powdar)

Matarial Unpaking
iLinpaid dizparsianz)

Vantslated Laboratary Hood
[prtint enclozure)

Local axhaust enclosure.
Glova Bax)

Matarial Unpasking
Dy Powdar)

Ventilated Laboratory Hood
lpartial enclosisrs)

Wighirg {Dry Powdsr]

Transfarring

Vantsiated Laboratory Hood
lprtizt anclosura)
Local axhaus: enclosurs.

Siclogical safuly cabinat

Sericating

Ventsiated Laboratory Hood
[prtint enclozure)

Mixing (Dry Powdar)

Veniitated Laboratary Hood

HEPA, filtarad down flow booth
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Datamase
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oo cartismen wpvmms

e L -

Lot vantianon sswms

Cota tisen spsiems

————

Wil warting P (WY
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— oSt
ALiquid disparsions) Matarial Unpacking » X x »

[ Ventilated Laboratary Hood

tahysicaland chamical " s y Pawdar and liguid disparsions) X x 3

. Transfarring x x

Packing 1 [P p—
ol gt P e x p”

Vaentilated Laboratery Hood “m! - and II" id di X b x x

Spraying b frid
petoms Synthasis {Dry! liquid) x x x

— [P ———
e e e Packing/ bag filling » ® ® ® ®

Spraying x
p— Movabie L0 €
moliing mpstems Machiring ® x x
Campeunding | injostion melding "




m innovation
for life s ——

SAFE BY DESIGN LEVEL 2

“Zero emission”

Historic
HSE data =
Nc';rmat:ve Safe (Re) Design —_— | *
risk level = D
E—
Monitoring ldentify Analyse Assess | —
R Operational Technical & Societal Intelligence on Intervention
Intelligence risk interaction precursors | e
Accepted >
T T Risk level T i Wamiih

Emergingrisks &
“Incident prevention”

Societal features
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\- Industry

Identification
prospective tool

Nanospecific?

Complying with user needs?
Suitable application stage?
- Pre-regulatory

- Regulatory

- Post-regulatory
Application domain?
Scenarios covered?

Data requirements?

User requirements?
Scientific sound of results?
Acceptability in domain?

- Regulation

- Science

RISK GOVERNANCE

Assessment of
tool application

I
1
1
(B Follow-up B ... Risk-
1 benefit
I -
= 1 Nano-Risk
o w
z2E ' Assessment and
S
g S Management Al
(T
support
Risk Assessment and

) 1 1
Management models
“

Data bases
& libraries

Testing and
“yalidation”
of tool

Adoption &
implementation

NanoSafety Governance Portal (NSGP)

)

Regulatory Guidance
prepared

PhysChem
(Eco-)toxicology
Dustineess
Process emission

=
!

Risk Management
Exposure Data

——— ]
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meeting the needs of nanotechnology

Acceptance
of tool(s)

Users: NRGC,
industry, service
providers, regulators,
NGO'’s etc.
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