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SAFETY	PHILOSOPHY

Precautionary principle (PP). This is based on the
adage that 'it is better to be safe than sorry’.

Evidenced based decisions (EBD). To develop
refined and sensible decisions on the basis of
scientific evidence.



ENVIRONMENTAL	CONTEXT
If a pollutant is discharged into a river do you ban
the discharge (PP) or do you monitor and control at
discharge pollutant levels in river (EBD).

With climate change do you ban all CO2 emissions
(PP) or do you constantly monitor them and control
them at a “safe level” (EBD).



EVIDENCE	BASED	DECISIONS	ARE	UNDERWRITTEN	
BY		CONTROL	SYSTEM	TECHNOLOGY



SAFETY	BY	DESIGN	IS	ALSO	AN	EVIDENCE	BASED	
DECISION	AND	IS		UNDERWRITTEN	BY		CONTROL	SYSTEM	

TECHNOLOGY

SAFETY

DESIGN PRODUCTION



….PUT	MORE	SPECIFICALLY.		THE	KEY	TO	SAFETY	BY	
DESIGN	IS	DIRECTLY	COUPLING	SCREENING	TO	

PRODUCTION
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……AND	WHAT	DID	WE	LEARN	IN	HISENTS	(2016-19	
H2020?)	

In	HISENTS	we	built	a	high-throughput	flow	through	platform	for	screening	
nanomaterial	using	multiple	sensor	elements	or	targets



HISENTS	TECHNOLOGY	DEVELOPMENT	AT	
LEEDS:MEMBRANE	MODULE



HISENTS	TECHNOLOGY	ALIGNMENT	WITH	OTHER	
MODULES

q Chlorpromazine RCV interaction compared with cell
viability

q Agreement between liver cell and lung cell models
q Results	achieved	on	RCV	in	<	6	min,	compared	to	24	h	

cell	viability	studies

chlorpromazine



……SO	WHAT	DID	WE	LEARN	AND	HOW	IS	IT	
RELEVANT	TO	SAFETY	BY	DESIGN?

1.Nanomaterial	changes	its	properties	rapidly	after	production
2.For	screening	of	nanomaterial		to	be	effective	it	must	be	done	fast
3.To	effectively	couple	screening	with	design	and	production	screening	
must	be	done	at	point	of	production

4.Nanomaterial	production	must	be	flow	through	to	be	compatible	
with	screening

5.Rapid	flow	through	screening	and	production	minimises worker	
handling	and	maximises efficiency	in	safe	nano production



HOW	DOES	SABYDOMA	TECHNOLOGY	
WORK:SPECIFIC?
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HOW	DOES	SABYDOMA	TECHNOLOGY	WORK:
HIGH	LEVEL?		
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SIMULATION	(NTUA	and	NovaM)
v Safe by Product Design (SbPD), where the NM is designed to have the necessary efficacy

specifications, but at the same time comply with safety requirements.
v identify the most critical characteristics (e.g. size, shape etc.) that affect toxicity and NM

desired properties.
v design the NMs (i.e. select the values for the critical parameters) so that the NM is both

safe and effective.
v Theoretical descriptor calculations, Quantitative Structure Property/Activity

Relationship (QSPR/QSAR) models, read-across methodologies and biokinetics
modelling.

v Safe by Process Control (SbPC): This design level concerns the production and the goal is to
produce NM at the industrial scale as close as possible to lab-scale specifications for both
design and toxicity.



THE	COMPLETE	LEAD	DEMONSTRATOR



RELEASE	STUDIES	USING	SPECIALLY	ADAPTED	
SABYDOMA	TECHNOLOGY	(THE	MINI-RELEASE	

ACCELERATOR).
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WHO	ARE	THE	SABYDOMA	PLAYERS?



AIMS	AND	OBJECTIVES
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THE	FOUR	SABYDOMA	CASE	STUDIES
CS1:	Lead	Demonstrator	to	manufacture	safe	Ag/CuO
nanomaterial	(APPNPS	Barcelona)
CS2:	Manufacture	of	dental	implants:use of	mini-release	
accelerator	(RESCOLL	Bordeaux)
CS3:	Electroplated	coatings
(Cnano
Athens)

CS4:	Lead	Demonstrator	to	manufacture	safe	TiO2	
nanomaterial	(NTC	Kiev)
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Implementation	of	SABYDOMA	through	4	Case	
Studies	shown	in	two	ways
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SABYDOMA:PROJECT	DETAILS

SAFETY BY DESIGN OF NANOMATERIALS - FROM LAB
MANUFACTURE TO GOVERNANCE AND COMMUNICATION:	

PROGRESSING UP THE TRL	LADDER

1	APRIL 2020	for	42	Months	€5.97	mil



SUMMARY

The SABYDOMA views Safety by Design as a Control System problem.

The SABYDOMA solution is technological and involves screening at the
point of production (SPOP) and feeding back screening results to
modify design.

The core of SABYDOMA throughout is directly coupling screening to
design.


