
NANOSHNANOSH

Inflammatory and Inflammatory and genotoxicgenotoxic
effects of engineered effects of engineered 
nanomaterialsnanomaterials



Nanosafety HUB Meeting/ FIOH / LP / 25.3.2007 2

NanotechnologyNanotechnology –– goodgood and and badbad ??

Benefits

• Electronics, optics
• Nanomedicine
• Consumer products
• Alternative energy
• Soil/water remediation
• etc.

Risks

• Safety: 
- potential health effects

• Environmental contamination
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Health effects of nanoparticles

• Still very little is known about the potential health risks of 
nanoparticles

• Not a uniform group of substances, many factors should be
considered when evaluting possible toxicity:
- size
- shape
- surface properties (area, charge, coating)
- crystallinity
- solubility
- activity
- etc.
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HumanHuman exposureexposure

• manufacture
• processing
• use, consumer products
• disposal

• respiratory tract – inhalation
• skin – dermal
• GI-tract – ingestion
• injection – medical application
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NanotoxicologyNanotoxicology

• Supplies information for:

– risk assessment

– risk management

– communication
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6 6 FPFP:  :  SpecificSpecific targetedtargeted researchresearch oror
innovationinnovation projectproject ((STREPSTREP) ) 

• EU funding: 2,4 m €

• Duration: 36 months

• Start date: 1st November 2006 

• End date: 31.10.2009
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PartnersPartners

• Co-ordinator Prof. Kai Savolainen, FIOH

• FIOH - Finnish Institute of Occupational Health, Helsinki, 
Finland

• LMU - Institute for Surgical Research, University of 
Munich, Germany

• CIOP - Central Institute for Labour Protection, National 
Research Institute, Warsaw, Poland

• TNO - Netherlands Organisation for Applied Scientific
Research, Zeist, Netherlands

• HSL - Health and Safety Laboratory, Buxton, UK
• BGIA - BG Institute for Occupational Safety and Health, 

Sankt Augustin, Germany
• ULEIC - Cancer Biomarkers and Prevention Group, 

University of Leicester, UK
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Project objectivesProject objectives

• CHARACTERIZATION AND EXPOSURE
– Characterization of nanoparticles and definition of 

exposure levels in laboratory conditions and in workplaces

• HEALTH EFFECTS
– Assessment of the genotoxic, inflammatory and 

microcirculatory effects of nanoparticles
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WP1WP1 CharacterizationCharacterization of of nanoparticlesnanoparticles
((FIOHFIOH, , HSLHSL))

• Chemical and microscopy analysis of bulk material

• Characterization of the test materials selected for 
toxicological tests (WPs 3-5):

– Preparation of dispersions and aerosols
– Analysis of air and tissue samples

• Analytical manual for nanomaterials (method 
descriptions, electron microscopy images and X-ray 
spectra)

• Improved guidelines and recommendations for users
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WP2WP2 ExposureExposure to to nanoparticlesnanoparticles
((HSLHSL, , CIOPCIOP, , TNOTNO, , BGIABGIA))

• Exposure monitoring strategy for nanomaterials:
– sampling methodology and plan for the workplace 

measurements

• Nanomaterial exposure measurements in various 
workplace settings

• Nanomaterial exposure database

• Elaboration of respiratory protective equipments and 
ventilation control systems
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WP3 Genotoxicity of nanoparticles
(ULEIC, FIOH)

• Induction of DNA and chromosome damage by 
nanomaterials in vitro

• Induction of DNA and chromosome damage by 
nanomaterials in vivo

• Mechanisms of the possible genotoxicity

• Role of oxidative DNA damage
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WP4WP4 PulmonaryPulmonary inflammationinflammation
((FIOHFIOH, , LMULMU))

• In vivo models for studying the inflammatory properties 
of nanomaterials

– direct effects of nanomaterial exposure on airway 
inflammation in mice

– effects of nanomaterial exposure on airway inflammation 
in mice with allergic asthma

• In vitro models for inflammatory studies
– macrophages and human pulmonary epithelial cells

• Mechanisms underlying the possible respiratory effects
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WP5WP5 MicrovascularMicrovascular effectseffects
((LMULMU, , FIOHFIOH))

• In vivo mouse models for studying microvascular effects 
of nanoparticles

• Microvascular thrombus formation by nanomaterials

• Prothrombotic and proinflammatory changes in 
microvasculature in vivo

• Mechanisms of nanoparticle induced microvascular
effects
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Specific challenges and expected impact

• Useful methods to assess exposure to nanoparticles

• Useful methods to assess health effects of nanoparticles

• Better understanding of the characteristics, behaviour, 
and toxicity of nanoparticles

• To create a reliable and sound foundation for the safety 
assessment of new nanomaterials
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European NanOSH Conference
3-5 December 2007, Helsinki, Finland


