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}2nd largest Croatian public research institu te

}Research fields : 
ƁBiomedic ine
ƁToxicology
ƁOccupational health 
ƁEnvironmental safety

}Professional services : 
Ɓanalytical , monitoring, toxicological, regulatory consulting
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} Niche : quality / efficacy / safety evaluation of theranostics

} Innovative R&D topics : 
ƁPersonalised protein corona ðinnovative way for nanodiagnostics

ƁBiocidal nanmaterials (Ag, Se, Aué.)

ƁNanoparticles in hypoxia (focus on neurodegenerative diseases )

ƁBlood - brain barrier (in vitro , in vivo; high throughput )

} Technical expertise : 
ƁSynthesis and characterization of nanoparticles (Au, Ag, SPIONs, Se, TiO 2) 

ƁMolecular biology and cell culture laborator ies, in vitro / in vivo testings ;

ƁElectron and fluorescence spectroscopy , mass spectrometry , nuclear
magnetic resonance , MALDI - TOF imaging

ƁComputational methods (molecular dynamics , quantum mechanics , QSAR)
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NANOSAFETY

Same properties of nanoparticles that are desirable and potentially 
useful from a technological or biomedical perspective are also the 
properties that may give rise to hazardous, unexpected toxicities



}What is Safe- by- Design approach ?

}What are regulatory requirements for clinical
translation of nanomaterials : regulation on 
medicines vs. regulation on medical devices ?

}What analytical techniques and methodology are on 
disposal for quality , efficacy and safety (QES) 
evaluation of nano - enabled medical products ?

}What are their advantages vs. disadvantages ?

}What should be defined by QES evaluation to 
implement Safe- by- Design approach ?

}Can Safe- by- Design approach really foster clinical
translation of nano - enabled medical products ?
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What is Safe- by- Design approach ?
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}Developed in NanoReg2 

}The three pillars underpinning Safe by Design : Safe 
design, Safe production, and Safe use

āThe 'Safe- by- Design' concept aims at reducing 
potential health and environmental risks at an early 
phase of the innovation process. The concept aims at 
creating an integrated research strategy, which 
enables the consideration of safety aspects for 
humans and the environment in the design process of 
a product/material to eliminate or minimise the risk 
of adverse effects during its life cycle including 
construction, use, maintenance and deconstruction. ā
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}Closely linked to the Stage Gate model .
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Ɓto reduce uncertainties associated with nanomaterial s 
while they are still in development - before they reach 
any market application

Ɓto ensure that

¶the risks of products launched in the market are known 
and managed, 

¶the predicted benefits outweigh any residual risks, 

¶industrial actors reach a situation of regulatory 
preparedness as their products develop

Ɓto enhance the public trust that innovators care about 
human health and environmental safety in addition to 
their profit margins
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Åbenefits
Ɓearly and easier identification of uncertainties and risks
Ɓreduction of uncertainties and risks
Ɓpreparedness to meet todays and future regulatory

requirements
Ɓwell - balanced safety , functionality and costs
Ɓbetter design of products and better business models

}provides a safety neté
Ɓfor innovators to avoid confrontation with safety/regulatory

issues
later on in the innovation process,
Ɓfor investors and insurers to minimize uncertainty 

about health risks,
Ɓfor regulators to minimize casualties,
Ɓfor society to benefit from safer innovative products.
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}aims at reducing potential health and 
environmental risks at an early phase of the 
innovation process ҶõDesign Phaseõ

}õDesign Outõðhazardous properties to minimize

possible risks from the very beginning

} Integrating safety consideration into design phases
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What are regulatory requirements for 
clinical translation of nanomaterials : 

regulation on medicines vs. regulation on 
medical devices ?
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}Safety Assessment according to REACH
ƁCollection and evaluation of all available and 

relevant information on the used substance in order 
to identify potential hazards of the substance 

ƁSafety data sheets

ƁEC recommendations

ƁExposure limit values 

ƁPeer reviewed data, scientific literature, relevant 
databases 

ƁLack of data Ą further tests needed
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