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The benefit of risk communication
Risk communication is a key component in effective
risk management.
Done properly, it empowers non-experts to make
informed judgements and informed decisions.
 Workers
 Consumers
 Stakeholders

Challenges

• Providing the right information in the right way in order
to allow changes in the receiver’s belief, attitude or
behavior related to risk issues

• Selecting the most credible information and choosing
an appropriate interpretation of the information in order
to make judgments about risk issues

Perspective: The Russian doll model

Everyday
Communication
Conflict
Communication

Risk
Communication

Is there a Risk?

The main conclusion of the studies on
these specific carbon nanotubes relating
to a risk for mesothelioma is that such a
risk cannot be excluded.
SCENIHR 2009

The six cardinal rules of risk communication
•
•
•
•
•
•

Focus the right problem.
Assist people to get the entire picture
Communicate straightforward.
Support informed judgement about trust.
Inform about both sides of the issue.
Be aware of side effects of your communication.

Rule 1: Focus the right problem

The core of the nano issue is the suspected health
risk
• Experts have to weight the available scientific
evidence with respect to adverse health effects

Rule 1: Focus the right problem

Key question: Is there a hazard?
IARC: “The distinction between hazard and risk is
important, and the Monographs identify cancer
hazards even when risks are very low at current
exposure levels, because new uses or unforeseen
exposures could engender risks that are significantly
higher. ”
 Preamble, Part A, Section 2

Rule 2: Assist people to get the entire picture
In summary, our data provide the first experimental evidence that
MWCNT can induce mutations in lung cells.
Mueller, J et al. (2008) Clastogenic and aneugenic effects of mult-wall carbone nanotubes in epithelial cells,
Carcinogenesis

 n Necessary but insufficient information for risk
assessment
.

• Other studies
• Critical exposure relations
• Extrapolation to humans

Rule 2: Assist people to get the entire picture

Rule 2: Assist people to get the entire picture

Rule 3: Communicate straightforward
Some specific hazards, discussed in the
context of risk for human health, have
been identified. These include the
possibility of some nanoparticles to
induce protein fibrillation, the possible
pathological effects caused by specific
types of carbon nanotubes, the
induction of genotoxicity, and size
effects in terms of biodistribution.
SCEHNIR 2009

Rule 3: Communicate straightforward

Who is right?

Rule 4: Support informed judgements about trust
Who deserves trust and why?
• Development of an approach for characterizing and ranking
the fairness, social responsibility and competency of
scientific advisory groups engaged in EMF risk assessment
• Mandate & membership
• Impartiality
• Expertise & consultation
• Evaluation & transparency

Rule 5: Address both sides of the issue

Level of evidence

Pro- and con arguments
Uncertainties and certainties
Conclusions

Rule 5: Address both sides of the issue
supporting

• Antioxidative reactions very low, thus
permanent disturbance of ox. homeostasis
• Catalytical activity has been shown

Evidence Basis :
• 7 Studies

Pro-Argument (5 Studies with effect):
• Intratracheal dose 2mg/Animal; <30nm
• TiO2-NP +; fine TiO2 -; in vitro
• oxidative stress in vitro
• TiO2 P25; ROS in Brain-Microglia BV2
• TiO2-NP; oxidative stress in vitro
attenuating

supporting

• Unreal. high conc. for an effect
• Microglia left stable + resistant
• Effect is only weak

Conclusion :
Due to the conflicting results of the studies
so far no evaluation can be done

• No effect despite overload and uptake
• One methodical brilliant study
• No effects despite high concentrations

Remaining Uncertainties
Contra-Argument (2 Studies without Effect):
• no ROS-formation in vitro
• no ROS-formation by amorphous TiO2
attenuating

• ROS by TiO2-NP higher than by
microfine TiO2

ROS by TiO2

• Differences in crystallinity?
• Threshold for NOEL existing?
• Methodical Limits: ROS in vivo not
detectable; in vitro inducible only by very
high doses

Rule 6: Be aware of side effects of your
communication

Currently, the risk assessment procedure for the
evaluation of potential risks of nanomaterials is still
under development. It can be expected that this will
remain so until there is sufficient scientific information
available to characterise the possible harmful effects
on humans and the environment.
SCENIR, 2009

Precautionary measures

Rule 6: Be aware of side effects of your
communication

Implement precautionary messages with caution

Rule 6: Be aware of side effects of your
communication

Impact of informing on precaution taking on
risk perception, Wiedemann et. al 2005

Outlook
Risk communication should help to improve risk policy






Improving transparency of health risk assessment
Supporting informed decision making
Avoiding unnecessary public anxieties
Building trust in regulation
Helping to develop socially robust risk management
strategies

Outlook

“ Risk communication is not just a matter of good intentions
... Risk messages must be understood by the recipients,
and their impacts and effectiveness must be understood
by communicators. To that end, it is not longer appropriate
to rely on hunches and intuitions regarding the details of
message formulation. ”

Morgan & Lave, 1990, 358

“What is simple is wrong,
what is complex is useless.”
Paul Valéry
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ROS by TiO2
supporting

• Antioxidative reactions very low, thus
permanent disturbance of ox. homeostasis
• Catalytical activity has been shown

Evidence Basis :
• 7 Studies

Pro-Argument (5 Studies with effect):
• Intratracheal dose 2mg/Animal; <30nm
• TiO2-NP +; fine TiO2 -; in vitro
• oxidative stress in vitro
• TiO2 P25; ROS in Brain-Microglia BV2
• TiO2-NP; oxidative stress in vitro
attenuating

supporting

• Unreal. high conc. for an effect
• Microglia left stable + resistant
• Effect is only weak

Conclusion :
Due to the conflicting results of the studies
so far no evaluation can be done

• No effect despite overload and uptake
• One methodical brilliant study
• No effects despite high concentrations

Remaining Uncertainties
Contra-Argument (2 Studies without Effect):
• no ROS-formation in vitro
• no ROS-formation by amorphous TiO2
attenuating

• ROS by TiO2-NP higher than by
microfine TiO2

• Differences in crystallinity?
• Threshold for NOEL existing?
• Methodical Limits: ROS in vivo not
detectable; in vitro inducible only by very
high doses

Evidence Map - Tissue Barrier Air/Blood
supporting

• Inhaled TiO2 appears within the
respiratory tract and the lung cells
• Particle uptake by unspecific
processes/not only one process
• Particles 24 h after inhalation found in
the blood (rats)
• Human in vitro models: TiO2 is found in
cells not only in vesicles
• Translocation is dependent on particle
size
• Instilled Ag-particles have been found
throughout the observation period of 7
days within lung cells

Pro-Argument (5 Studies with effect):
• TiO2 4 Studies
• Silver 1 Study

attenuating

• After incubation/exposure no toxic effects
although particles have been taken up by
lung tissue
• Number of instilled/inhaled Ag-particles
decreases very fast by lung clearance: on
day 7 only 4% remain in the lung

Evidence Basis :
• 5 Studies

Conclusion :
All 5 studies demonstrate a translocation
via the air-blood-barrier

Remaining Uncertainties
• Period of disposition and stability not
clear (persistence)
• Particles not clearly characterised:
ADME is unclear
• Role of specific properties like size,
dose, administration….?
• Different susceptibility of the different
species (rats, mice, humans?)
• Portion of ENM entering the body is very
small – relevance?

supporting

• No effect of micro TiO2, but with nano-TiO2DNA-Damage by
(Gurr, Rahmann, Donaldson)
• Effects by different nano-TiO2 samples
Evidence Basis
(Dunford)
8 Studies
• DNA-damage dependent on free radical
formation (Donaldson)
• High relevance of BEAS-2B lung cells (Gurr)

TiO2

Pro-Argument: 6 Studies describe Effect
• DNA-damage
by
anatase
nano-TiO2
w/o
photoactivation (Gurr)
• Chromosomal distribution error after nano-TiO2 in
SHE-cells (Rahman)
• Photoactivated nano-TiO2 induces oxidative DNAdamage in fibroblasts (Dunford)
• Free radical formation on the surface of nano-TiO2
(Donaldson)
• Cytotoxicity and genotoxicity in human WIL2-NS
cells (Wang)
• UV-induced DNA strand breaks in L5178Y cells
from mice and DNA-damage by photoactivated
nano-TiO2 dependent on dose and light intensity
(Nakagawa)

attenuating

• w/o UV-activation DNA-damage only with
huge doses (Nakagawa)
• No mutations by photoactivated nanoTiO2 in cellular systems (Nakagawa)

Contra-Argument: 2 Studies w/o Effect
•
•

No mutagenicity by nano-TiO2 nor chromosome aberrations in
CHO cells (Warheit)
No oxidative damage of isolated DNA by anatase nano-TiO2
(Warner)

attenuating

• Significant
(Warner)

photo-oxidation

by

particles

Conclusion:
• Indication for DNA-damage by nano-TiO2
exist
• Mechanism seems to be dependent on
oxidative stress

Remaining Uncertainties:
• Oxidative stress a consequence of
intratracheal instillation (method?)
• Smaller particle more reactive than larger
ones (but Warheit demonstrates no
dependency on surface area)
• Results do not confirm compatibility for
nano-TiO2 in absence of photoactivation
• Effects dependent on preparation of particles
(e.g. coating)
• The role of particle properties is unclear:
bioavailability, solubility, surface reactivity,
photoactivation, adsorption, coatings…..)

supporting

• Ames test: mutagenicity is
important for the evaluation
of
genotoxicity
and
carcinogenicity

Pro-Argument: 1 Study describes Effect
• Mutagenic activity in Salmonella by pure

DNA-Damage by Fullerenes C60
Evidence Basis
2 Studies (Nelson et al., Sera et al.)

C60

Fullerenes (Sera et al.)

supporting

• Not acute toxicity during the
first 72 h after treatment with
C60
• After subchronic exposure
during 24 weeks no tumour
promoting activity in DMBA
initiated skin tumours
• realistic
exposure
level
(industry) against C60 is low

Contra-Argument: 1 Study w/o Effect
• No DNA-damage within the epidermis of
(Nelson et al.)

DMBA: 7,12-dimethylbenz(a)anthracene

mice

Conclusion:
• No evaluation possible (too few studies,
differing methods, varying results)
• Studies not comparable because of different
model systems and methods

Remaining Uncertainties:
• No replication studies available
• Differences of effects possibly a result of
different models?
• Fullerene source different

