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ABSTRACT

The purpose of this SCHEER statement is to draw the EU Commission Services’
attention to emerging issues in the non-food area that SCHEER members have
identified as having the potential to impact human health and /or on the
environment in the future. The Secretariat will use this list when discussing potential
new mandates with relevant Commission services.
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1. INTRODUCTION

The primary purpose of this position statement is to draw the attention of the EU
Commission Services to emerging issues in the non-food area that have been
identified by the SCHEER members as having the potential to significantly impact
human health and /or on the environment in the future.

Identifying emerging issues early on may greatly help for ensure a high level of
public safety and environmental protection. However, the data available to correctly
identify emerging issues and their impacts is inevitably likely to be very limited. It is
therefore important that each issue that is identified is regularly reviewed. The
SCHEER aims, therefore, to regularly review any relevant new developments and to
produce an updated position statement twice during the Scientific Committee term
(this term is from 2016-2021). The Committee can also submit an urgent issue to
the Commission at any time. In considering emerging issues, the SCHEER would like
to work closely with other EU scientific advisory committees whose mandates also
include looking at emerging issues.

The SCHEER recognised the need to establish a very flexible framework to aid the
correct identification of emerging issues and their potential impacts (see document
‘Emerging Issues and the Role of the SCHEER, Position Paper’).

SCHEER members have been asked during plenary meetings, in dedicated
'brainstorming sessions', to identify emerging/relevant issues that they think should
be flagged for the Commssion Services.

The criteria used to identify an emerging issue were as follows:
— Novelty of the stressor or process
— Scale of possible impacts on man and /or the environment
— Severity of impacts for particular organisms (priority for life threatening)

— Urgency i.e. the temporal nature of the likely changes (priority for rapid
increases)

— Not investigated in depth recently by a reputable scientific body
— Anticipated to be increasingly important over time

To aid this, a standardised format has been used and issues have been placed in
particular categories. It is acknowledged that further consideration of some of the
issues that have been identified should be led by other scientific committees.

2. FORMAT FOR DESCRIBING AN EMERGING ISSUE

A common format was proposed to describe emerging issues. This was in the format
of a table in which the committee members have been asked to fill in the following:

— The topic proposed

— The author (name of SCHEER submitter)
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— Sources (one or more selected items from the ones mentioned under point 1
between 1-12)

— Causative factors (one or more selected items from the ones mentioned
under point 2 between a and h)

— Preliminary ranking of the hazard ((*,1, 2 or 3 where *=uncertain and 3 is
high for uniqueness, soundness, severity, spatial scale, urgency, and
interactions, respectively)

— Preliminary estimation of importance (*,1, 2 or 3 where *=uncertain and 3 is
high)

— Description / background
1) Sources
Risks associated with:
1) Buildings and infrastructure
2) Energy and electronic communications
3) Disease evolution e.g. due to pathogen changes
4) Industrial and related activities
5) Waste processing and utilisation
6) Use of natural resources
7) Transport and storage
8) Human behaviour (socio-economic, lifestyle, perception)
9) Medical developments (technology, pharmaceuticals)
10) Environmental change
11) Product use/misuse
12) Agriculture and food
13) New materials
2) Causes / Contributing factors:

a) Technical advances opening up the prospect of new products and/or processes
and/or raising concerns about waste treatment safety

b) A consequence of changes in the natural environment
¢) Changes resulting from alterations in price, supply of materials and commaodities

d) Changes due to alterations in legislation or public welfare measures
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e) Other socio-cultural or demographic elements
f) Outcomes of research

g) Large scale illegal activities

h) Public/political concern

3. NEXT STEPS

The list will be used by the Secretariat when discussing potential new mandates with
relevant Commission services.
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4. ISSUES

4.1.

Personal communication and listening devices

Topic

Personal communication and listening devices

Initiator(s)

Theodoros Samaras

Sources
Causative factors

(see section 2 of
this document)

8, 11

a, c e

Hazard

(Rank features as
1,2,3 or ¥)
-uniqueness
-soundness
-severity

-scale

-urgency
-interactions

N = W X~ =

Parallels with past
emerging issues.
Potential
interactions with
other stressors)

It has already been established that driving while using a portable device
presents a quantifiable risk for traffic accidents. In addition, texting has
been linked in the past to orthopaedic problems of hand and arm joints,
as well as to more serious musculoskeletal injuries. More information:
Fares et al. (2017).

The use of personal digital devices adds to the exposure to screen light
(this has been dealt with in previous Opinions about artificial light and
LED exposure). Moreover, it exacerbates the problems resulting from
environmental noise (also assessed in the past), especially by using high
volume levels on earphones.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

1

Background
including
reliability of data,
a key reference if
possible any other
reasons for
concern.

There are mainly two issues associated with personal communication and
listening devices, which mostly concern young people since they
constitute the main users of such devices and start to use them at an
ever earlier age.

The first one has to do with pedestrian safety. Distraction due to texting,
listening to music or using multimedia apps can compromise cognitive
and audiovisual awareness and may pose a risk for the safety of
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pedestrians (e.g. at street crossings).

The second issue has to do with nearsightedness (myopia). The increased
use of personal digital devices has been mentioned as a risk factor for
this trend (especially in the under-40 age group). For more information:

References

1. Schwebel D.C. et al. (2012).
2. Schabrun S.M. et al. (2014).
3. Holden B.A. et al. (2016).

10
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4.2 Virtual reality

Topic

Virtual reality

Initiator(s)

Ana Proykova

Sources
Causative factors
(see section 2 of
this document)

8, 11
a,ef

Virtual reality (VR) and augmented reality (AR) are gaining momentum
as promising new technologies. They can potentially expand the field of
human knowledge by changing how people learn, work, play and
entertain themselves. High-tech VR and AR headsets are popping up
everywhere - from the expensive ones from Samsung, Google and
Facebook, to the generic cardboard headsets for the lower-end market.

Hazard

(Rank features as
1,2,3 or ¥)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

Health risks: anxiety, nausea, eye strain, radiation exposure.

VR can have neurological effects because of its eerily realistic simulated
motion. Virtual Reality (VR) sickness can cause intense discomfort,
shorten the duration of a VR experience, and create an aversion to
further use of VR.

¥ W W % % W

Parallels with past
emerging issues.
Potential
interactions with
other stressors)

Parallel with Army Aviation - Simulator sickness
Environmental Social Stress

Preliminary
Estimation of
importance (*, 1, 2
or 3 where
*=uncertain and 3
is high)

Considering the broad usage of Virtual Reality (from games to hospital
treatment of anxiety)
The hazard and risks are under investigation.

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

References

1. Fernandes A.S., Feiner S.K. (2016).

Pallavicini F. et al. (2013).

Veling W. et al.. (2016).

Jauregui-Renaud K. (2015).

Cobb S.V.G., Nichols S.C., Wilson, J.R. (1995).

uasLN

11




SCHEER Statement on Emerging Issues (2018)

4.3

E-cigarette and chronic diseases

Topic

E-cigarettes and chronic diseases

Initiator(s)

Demosthenes Panagiotakos

Sources
Causative factors

(see section 2 of
this document)

9

E-cigarettes, in their modern form, were introduced in the early 2000s as
a means for smoking cessation. The e-cigarette liquid contains several
chemicals, like nicotine, propylene glycol, glycerin, flavourings and
others. Current research suggests that the e-cigarette aerosol contains
substances that could be considered as harmful, including flavouring
chemicals, metals (like lead), and other cancer-causing chemicals. There
is no consistent evidence regarding the effectiveness of e-cigarettes in
helping people to quit smoking. Moreover, there is a tendency in people
to start vaping (e-cigarettes), instead of smoking. Compared with
“regular” cigarettes, e-cigarettes may be less harmful in terms of
smoking-related chronic diseases, but regarding their use compared to
no smoking, the health effects are not well understood or appreciated.
Moreover, taking into account that e-cigarette use is increasingly
prevalent and fashionable, especially among adolescents and younger
people, it can be regarded as an emerging public health issue.

Hazard

(Rank features as
1,2,3 or ¥*)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

¥ = N

3

3 (due to the increasing frequency of use)
3 (due to the interactions with other
psychological stressors)

lifestyle determinants and

Parallels with past
emerging issues.
Potential
interactions with
other stressors.

The e-cigarette has been described as a possible form of harm reduction.
To date, there has been no consistent evidence that e-cigarette can
significantly reduce smoking in the population, and there have not been
enough studies done on the effect of (active or passive) e-cigarette
exposure compared to non-smoking on human health. Moreover,
cigarette smoking, in general, is known to interact with a variety of
unfavourable lifestyle behaviours, like unhealthy dietary habits and
physical inactivity, as well as the presence of chronic stress, leading to
increased risk for cardiovascular disease, COPD and types of cancer.
Taking into account that the aforementioned synergistic factors are now
increasing at alarming rates and the fact that data about the effects of e-
cigarette on human health are not well understood yet, the study of e-
cigarette on human health is considered more important as ever before,
in terms of public health prevention.

Preliminary
Estimation of

3

12
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importance (*,1,2
or 3 where
*=uncertain and 3
is high)

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

E-cigarettes have been patented since the 1960s, however, they have
been available as a product from the early 2000s. The use of e-cigarettes
has risen exponentially over the past 10 years; however, it is difficult to
estimate its use at population level. E-cigarettes are now available in
Europe and in the majority of countries in the Western world, but with
significant differences in use between countries. It is notable that the use
of the e-cigarette tends to be a habit by a considerable proportion of
young adults and adolescents in many European countries. The health
risks of e-cigarettes are uncertain. There are studies suggesting that e-
cigarettes may cause, similar to tobacco cigarettes, harm to the
cardiovascular and lung system. Although some of the identified harmful
components in e-cigarettes were measured in lower quantities than those
in cigarettes, recent studies unveiled that the toxic effects of e-cigarettes
should not be understated. There is an overlap between tobacco laws and
medical drug policies and e-cigarette legislation in many countries. A
European Directive of 2016 set standards for liquids, vaporizers,
ingredients and child-proof liquid containers while the US FDA extended
its regulatory power to include e-cigarettes. In some countries, new
legislations are underway to regulate e-cigarette use.

References

1. Filippidis F.T., Laverty A.A., Vardavas C.I. (2016).

2. Ioakeimidis N., Vlachopoulos C., Tousoulis D. (2016).

3. Makadia L.D., Roper P.]., Andrews J.0., Tingen M.S. (2017).

4. Cai H., Wang C. (2017).

5. Chun L.F., Moazed F., Calfee C.S., Matthay M.A., Gotts J.E.
(2017).

6. Benowitz N.L., Burbank A.D. (2016).

7. Rahman M.A., Hann N., Wilson A., Mnatzaganian G., Worrall-

Carter L. (2015).
8. European Commission (2014). MEMO, 26 February 2014.
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4.4 Potential effects on wildlife of increases in electromagnetic
radiation

Topic

Potential effects on wildlife of increases

radiation

in electromagnetic

Initiator(s)

Marian Scott

Sources
Causative factors

(see section
2section 2 of this

2
e

“On the horizon, a new generation of even shorter high frequency 5G
wavelengths is being proposed to power the Internet of Things (IoT). The

document) IoT promises us convenient and easy lifestyles with a massive 5G
interconnected telecommunications network. However, the expansion of
broadband with shorter wavelength radiofrequency radiation highlights
the concern that health and safety issues remain unknown. Controversy
continues with regard to harm from current 2G, 3G and 4G wireless
technologies. 5G technologies are far less studied for human or
environmental effects” (Russell, 2018).

Hazard

(Rank features as

1,2,3 or ¥*)

- uniqueness 2

- soundness 1

- severity *

- scale 3

- urgency 3

- interactions

3 (due to the interactions with other ecosystems and species)

Parallels with past
emerging issues.
Potential
interactions with
other stressors.

This concern is more related to the change to 5G rather than a
completely new concern. The effects of electromagnetic radiation have
been generally well studied, however low frequency electromagnetic
radiation is less well studied, hence the justification for introducing this
an emerging issue.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

3

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

5G networks will soon be rolled out for mobile phone and smart device
users. How exposure to electromagnetic fields could affect humans
remains a controversial area, and studies have not yielded clear evidence
of the impact on mammals, birds or insects. The lack of clear evidence to
inform the development of exposure guidelines to 5G technology leaves
open the possibility of unintended biological consequences.

14
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References
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uewn

https://www.rsm.govt.nz/projects-auctions/current-
projects/preparing-for-5g-in-new-zealand/folder-potential-health-
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Aertsa S., Wiart J., Martens L., Joseph W. (2017).

Pall M.L. (2018).

Di Ciaula A. (2018).
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4.5 Chemicals

in recycled materials, an issue in a circular

economy

Topic

Chemicals in recycled materials, an issue in a circular economy

Initiator(s)

Theo Vermeire

Sources
Causative factors

(see section 2 of
this document)

Many potential sources

a, cg,h

Hazard

(Rank features as
1,2,3 or ¥)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

W Www x Wk

Parallels with past

emerging issues.
Potential
interactions with

other stressors)

In view of EU-wide strategies toward a circular economy, the issue of
hazardous substances in recycled products is getting more and more
attention. Risks can arise for the environment, consumers, workers.

Over the last decade interest in the circular economy and therefore in
recycling has increased considerably. One of the problems of recycling is
that the materials may contain substances that pose a risk to man and
the environment. So the possible advantages of recycling, such as more
energy-efficient and CO,-efficient production, should be weighed against
the potential effects of these substances. Examples of hazardous
substances incorporated into potentially recyclable material: the flame
retardant hexabromocyclododecane (HBCDD) in extruded polystyrene,
the plasticiser DEHP, cadmium and lead in polyvinyl chloride (PVQC),
heavy metals and PAHs in rubber crump from tyres.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

3

Background
including
reliability of data,
a key reference if
possible any other
reasons for

Examples are:

Lead, phthalates, cadmium, organotins, POPs, BDEs, HBCDD, e-waste,
hazardous chemicals in rubber crump and toys.
References

1. EFSA CEF Panel

(EFSA Panel on Food Contact Materials,

16
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concern.

W

Flavourings and Processing Aids) (2015).

Grant K., Goldizen F.C., Sly P.D., Brune M.-N., Neira M., van den
Berg M., Norman R.E. (2013).

Janssen M.P.M. et al. (2016).

KEMI (2012).

Verschoor A.]J., Bodar C.W.M., Baumann R.A. (2018).
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4.6 Pharmaceuticals (human and veterinary) and illicit drugs in
wastewater and surface waters

Topic

Pharmaceuticals (human and veterinary) and illicit drugs in
wastewater and surface waters

Initiator(s)

Pim de Voogt, Marco Vighi

Sources

Causative factors

(see section 2 of
this document)

5

Urban waste water. Wastes from pharmaceutical industries and from
illegal drugs manufacturing. Animal farm emissions. Agricultural soils
treated with WWTP sludge or animal manure. Aquaculture.

Hazard

(Rank features as
1,2,3 or ¥*)

Pharmaceuticals and illicit drugs loads in wastewater increase as a result
of increased use of legal, illicit and counterfeit drugs, aging of the
population and also due to fly tipping of waste from illegal drug
manufacturing sites (Emke et al. 2018). As a result wastewater treatment
facilities may become jeopardised. Exposure of aquatic environments
(receiving surface waters) because WWTPs don’t (completely) remove
residuals (Wang et al. 2016; Bijlsma et al. 2012).

The occurrence of pharmaceuticals in wastewater and surface waters has
been object of systematic research since the 1990s (Zuccato et al.,
2006). Therefore, it might seem as if the issue should not be considered
as an emerging risk. However, knowledge on the hazards for aquatic
communities is still far from being complete and, in many cases, the
possible effects on the aquatic ecosystems are completely unknown.

Pharmaceuticals and illicit drugs are, by definition, biologically active
compounds. The type of biological effect is highly specific and, in most
cases, unwanted for natural populations.

At the concentrations likely to occur in surface waters, the possibility of
effects that may be studied with tools capable to measure traditional
endpoints (e.g. acute or chronic toxicity) or more specific effects (e.g.
endocrine disrupting effects) is, in most cases, highly improbable.
Nevertheless, other types of direct or indirect effects on the functioning of
ecosystems determined by the specific biological activity, are possible and
largely unknown.

A couple of examples of the most known cases are:

e Occurrence and spread of antibiotic resistance (AMR). Determined by
the presence of antibiotics in surface water, this may represent a
change in ecosystem functioning and a risk for human health (see, for
example, Xi et al., 2009).

e Behavioural changes due to antidepressants. Psychoactive drugs alter
the behaviour of aquatic vertebrates, for example reducing the
capability to escape from predators, with dramatic changes in

18
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- uniqueness
- soundness
- severity

- scale

- urgency

- interactions

ecosystem functioning (see, for example, Brooks, 2014).

Other possible effects are fully unknown and difficult to predict.

* W W % % =

Parallels with past
emerging issues.
Potential
interactions with
other stressors)

Interactions among different pharmaceuticals with possibilities of
synergisms or antagonisms.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

Background
including
reliability of data,
a key reference if
possible any other
reasons for
concern.

References

1. Bijlsma L., Emke E., Hernandez F., de Voogt P. (2012)

2. Brooks B. (2014).

3. Emke E., Vughs D., Kolkman A., de Voogt P (2018).

4. Wang J., Wang S. (2016).

5. Xi C., Zhang Y., Marrs C.F., Ye W., Simon C., Foxman B., Nriagu J.
(2009).

6. Zuccato E., Castiglioni S., Fanelli R., Reitano G., Bagnati R.,

Chiabrando C., Pomati F., Rossetti C., Calamari D. (2006).
7. http://score-cost.eu/emcdda-wastewater-analysis-and-drugs/
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4.7 Substance Mobility: a new criterion in chemicals regulation
Topic Substance Mobility: a new criterion in chemicals regulation
Initiator(s) Pim de Voogt
Sources 5,8,9, 11
Causative factors | d,e

(see section 2 of
this document)

Changes in public welfare measures / demographic changes

Our society is using increasingly more chemical substances, and
among the new emerging pollutants we are finding an increasing
number of polar organic compounds. Although the concentration level
of total organic contaminants decreases by about 2 orders of
magnitude going from WWTP effluents to groundwater used for
drinking water production to tapwater. The most polar contaminants
in the WWTP effluents remain in the water throughout its passage to
groundwater and also withstand traditional drinking water treatment
processes.

As a result, persistent mobile organic chemicals (PMOCs) may reach
drinking water. Examples include trifluoromethanesulfonic acid and its
halogenated homologues; 1-naphthalenesulfonic acid; 1,3-di-o-
tolylguanidine and GenX (2,3,3,3-Tetrafluoro-2-(heptafluoro-

propoxy)propanoic acid; aka FRD-903 or HFPO-DA).

Hazard PMOC may be of an equivalent level of concern as PBT substances. If

(Rank features as | emissions of PMOC or very persistent very mobile substances are

1,2,3 or ¥*) ongoing and removal during water treatment is incomplete, their
environmental concentrations will increase over time as these
substances circulate and enrich in the water cycle.

- uniqueness 3

- soundness 3

- severity 3

- scale 3

- urgency 3

-interactions 2

Parallels with European legislation on chemical substances (REACH) primarily

past emerging
issues. Potential
interactions with
other stressors)

focuses on substances that do not easily break down and are
therefore Persistent (P), accumulate in organisms (Bioaccumulation,
B) and have an effect on organisms (Toxicity, T). This PBT legislation
pays insufficient attention to the drinking water function of our
surface waters and groundwater. After all, there are substances that
do not accumulate very much but that are very difficult to remove
from water. Due to their great affinity for water such substances are
Mobile (M). If substances have PMT properties then they can present
an exposure risk for humans via drinking water.
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Potential Interactions: Exposure to (mixtures of) chemicals

Preliminary
Estimation of
importance (*, 1,
2 or 3 where
*=uncertain and 3
is high)

3
-Topic is highly relevant for REACH legislation

-German UBA has issued a revised proposal for implementing criteria
and an assessment procedure to identify Persistent, Mobile and Toxic
(PMT) and very Persistent, very Mobile (vPvM) substances registered
under REACH.

Background
including
reliability of data,
a key reference if
possible any other
reasons for
concern.

Whether an organic compound does or does not possess an affinity
for water is mainly determined by the polarity of that substance. Polar
substances and those that have a permanent charge (ions, such as
salts) have an extremely high affinity for water. That high affinity
means that polar and charged substances dissolve easily in water and
are poorly retained in soils through which the water passes, in
riverbanks or by sorptive water treatment processes. Such substances
are difficult to remove from water during purification. In other words,
the substances move easily with the (moving) water, are transported
along with it and can easily reach drinking water: the substance is
Mobile (M).

Drinking water companies are certainly increasingly confronted with
new expenditures necessary to cope with polar substances.
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4.8 Drinking water treatment interactions with compounds and
potential health effects

Topic

Drinking water treatment interactions with

compounds and potential health effects

Initiator(s)

Marian Scott

Sources
Causative factors

(see section 2 of
this document)

5,6,10
a,b

New and modified drinking water treatments are being used to deal with
removal of chemical (natural and anthropogenic) contaminants in the
source waters. It is anticipated that in the light of climate change, there
may be further interactions between such natural contaminants, leading
to new (or increased) concentrations of by-products with potential for
human health concerns.

Hazard

(Rank features as
1,2,3 or ¥)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

¥ = WINF-DN

Parallels with past
emerging issues.
Potential
interactions with
other stressors.

Many disinfection methods are being used in the production of drinking
water. Among these, the advanced oxidation processes serve the dual
purposes of disinfection and removal of chemical contaminants present in
source water.

Studies have shown that water containing natural organic matter, when
treated with UV for disinfection, generated multiple disinfection
byproducts (DBPs). [Bond et al. Water Res 45 (2011) 4341-54;
Richardson et al. Mutat. Res. 636 (2007) 178-242; Ceretti et al. J Public
Health Res. 2016 Dec 9; 5(3), 769], including Nitrogen-containing
mutagenic DBPs [Vughs et al. Environ Sci Pollut Res 25 (2018) 3951-64].
Climate change is expected to increase surface run off in river
catchments, leading to increased amounts and loads, as well as possible
changes in characteristics, of natural organic matter in the source waters
[Soh et al., The Environmentalist 28 (2007) 158-165]. used for
producing drinking water. This means that there is an increased
probability that DBPs are being formed in the treatment processes
required for disinfection and purification.

Climate change effects may result in the need to modify water treatment
processes resulting in potentially new interactions, and lead to the
development of new treatment methods which could result in the
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formation of novel disinfection products with health effects including
mutagenicity.

Preliminary
Estimation of
importance (*, 1, 2
or 3 where
*=uncertain and 3
is high)

2

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

There are a variety of papers and studies being published concerning
interactions between water treatment chemicals, organic material and
residues in drinking water, exacerbated by climate change and with
potential health effects (including neurological disorders). Aluminium has
been implicated in the past, but the treatment interactions with chemical
contaminants and the possible effects of climate change mean that this
topic is gaining renewed interest. Examples of some of the studies are
given below.
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4.9 Per- and polyfluorinated organic substances

Topic

Per- and polyfluorinated alkyl substances (PFAS)

Initiator(s) Pim de Voogt
Sources 4,11, 13
Causative factors c,d, h

see section 2

Hazard

(Rank features as
1,2,3 or *)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

Because of the persistence of PFAS, these compounds constitute potential
risks for humans and the environment.

¥ W W Wwww

Parallels with past
emerging issues.
Potential
interactions with
other stressors)

Parallels: POPs

Very few PFAS have been regulated (PFOS Stockholm convention; PFOS
in products (EC); TDIs for PFOS and PFOA (EFSA). A new Opinion on
PFOS and PFOA in food, by the EFSA Contam panel, has been finalised in
Mar 2018. A Scientific Opinion by EFSA on the risk to human health
related to the presence of Perfluoroalkylated substances in food, other
than Perfluorooctane sulfonate and Perfluorooctanoic acid, is in the
process of completion. PFOA is under review by the Stockholm POP
convention.

Possible interactions: dietary exposure to (mixtures of) chemicals.

Preliminary
Estimation of
prioritisation (*, 1,
2 or 3 where
*=uncertain and 3
is high)

2-3

As a result of new information becoming available on the toxicity of PFAS,
the revision of current guideline values (e.g. TDIs, drinking water
guidelines) is urgent and for some members of the PFAS group it is
underway. For others essential data are still missing. Hence the
prioritisation is high.

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

For several members of the PFAS group PBT properties have been
demonstrated. Others appear to be persistent and mobile (PM) and cross
natural or technological barriers, thus posing risks to public health
because of human exposure. Replacements by industry for the major
part appear to rely on fluorine chemistry (e.g. GenX) which inherently
leads to similarities in persistence. Many more emerging PFAS have been
recently found to occur in surface waters (see e.g. Gebbink et al., 2017).
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4.10 New RNA pesticides and gene editing to reduce/eradicate
pest populations

Topic

New RNA pesticides and gene editing to reduce/eradicate pest
populations

Initiator(s)

Marian Scott

Sources
Causative factors

(see section 2 of
this document)

6,8,10,12
a,f,h

With increasing concerns about the negative impact of the use of
chemical pesticides (see recent debates concerning glyphosates and
neonicotinoids), on both the environment and humans, there are new
developments in the use of gene technology (in the broadest sense) to
manage pest populations).

Hazard

(Rank features as
1, 2, 3 or ¥*)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

W w wNEH=N

Parallels with past
emerging issues.
Potential
interactions with
other stressors)

Effects of various pesticides including examples such as neonicotinoids
and glyphosate have been much contested, and any form of gene editing
is likely to be met with concerns particularly given the social and political
debates concerning GMO.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

Laboratory tests have shown that topical application of RNA could be a
new way of controlling plant pests, including viruses and insects, by
silencing genes that affect survival and reproduction. It is thought this
method could be more publicly acceptable than other forms of genetic
modification because its effects will not be passed on to offspring.
However, the impact of widespread use of the method as a pesticide on
non-target species is not yet known.

New gene editing technologies could also be used to control animal
populations, including invasive species, within the coming decade. For
instance, applications of CRISPR-enabled gene drive technology are
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foreseen for several applications, such as the elimination or suppression
of insect vectors and transmitting (plant) diseases. At a cost of more
than £3 million a year, New Zealand aims to rid itself of rats, possums
and stoats by 2050. These methods raise both ethical and ecological
questions, from repercussions on wider ecosystems to the potential for
gene traits to spread and wipe-out species in unintended areas.

References
1. Lundgren J.G., Duan 1.]J. (2013).
2. Albright et al. (2017).
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4.11 Do-it-Yourself Synthetic Biology, biohacking

Topic

Do-it-Yourself Synthetic Biology, biohacking

Initiator(s)

Theo Vermeire

Sources
Causative factors

see section 2

3,9, 11

a,¢dg

Hazard

(Rank features as
1,2,3 or *)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

N W WNDN

Parallels with past
emerging issues.
Potential
interactions with
other stressors)

As SynBio advances, its methods, equipment and technologies will be
cheaper, simpler and easier to use. The number and complexity of
products, new pathways to risk-assessment endpoints, large range of
types of products, new actors, including DIY bioengineers (also known as
biohackers) and complex alignment of potential future products with
agency authorities are likely to change rapidly as biotechnology
advances. SynBio will likely foster citizen science, i.e. attracting DIY
biologists into a field traditionally reserved for highly trained
professionals. The nature of the citizen science community raises
concerns that its practitioners will not abide by risk assessment and
biosafety practices required by law of the professional SynBio
community. The issue is not whether SynBio can be safely practiced; it is
a question of whether DIY biologists will practice it safely. Accidental use
or misuse of SynBio kits by consumers was identified as a cause of
concern in the SCENIHR Opinion on SynBio. There is evidence that this
may lead to actual risks, e.g. when a kit is contaminated by pathogenic
species or malware is incorporated in DNA-samples.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

Background

References
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including reliability
of data, a key
reference if
possible any other
reasons for
concern.

b

© XN

SCHER (Scientific Committee on Health and Environmental Risks),
SCENIHR (Scientific Committee on Emerging and Newly Identified
Health Risks), SCCS (Scientific Committee on Consumer Safety),
Synthetic Biology II - Risk assessment methodologies and safety
aspects, Opinion, December, 2014.
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National Academies of Sciences, Engineering, and Medicine
(2017).

Schmidt M. (2008).
http://www.dw.com/en/biohacking-genetic-engineering-from-
your-garage/a-42030559?maca=en-rss-en-all-1573-rdf
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https://www.wired.com/story/malware-dna-hack/
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. https://www.scientificamerican.com/article/mail-order-crispr-kits-

allow-absolutely-anyone-to-hack-dna/?sf188033786=1
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4.12 Micro and nano-plastic in the environment

Topic

Micro and nano-plastic in the environment

Initiator(s)

Marco Vighi, Qasim Chaudhry (SCCS)

Sources

Causative factors
(see section 2 of
this document)

5

Urban and industrial waste water. Agricultural soils treated with WWTP
sludge. Macroplastic debris. Tyre debris.

a

Hazard
(Rank features as
1,2,3 or ¥*)

- uniqueness
- soundness
- severity

- scale

- urgency

- interactions

The increasing environmental pollution by plastic materials has recently
come to the attention of authorities around the world. For example, WHO
has recently launched a health review after microplastics were found in
90% of bottled water (www.bbc.co.uk/news/science-environment-
43389031). The UK has banned the use of plastic microbeads in cosmetic
products (https://chemicalwatch.com/62944/uk-microbeads-ban-enters-
into-force).

The production, use and disposal of plastic materials is now ubiquitous.
The largest area of plastic use is for packaging materials and a wide
range of other objects.

Plastic polymers have not been considered substances of health concern
because they are generally inert in nature, and are unlikely to be
absorbed in the body due to large molecular sizes. They are nevertheless
highly persistent in the environment where they may end up via a variety
of disposal/emission routes. Gradual degradation of plastic materials over
time is known to result in microplastics - which in theory could also
further degrade to nano-plastics. Some forms of microplastics are also
used in cosmetic products which makes their direct emission into the
aquatic environment possible.

The effects of MPs on living organisms may be direct, mainly physical
(damages to respiratory systems or digestive tracts) or behavioural
(changes in food intake), or indirect, determined by the uptake of
chemicals adsorbed on the plastic. The actual relevance of these effects
is dependent on the realistic exposure in soil and water environments,
which is still largely unknown.

¥ W W % % W

Parallels with past
emerging issues.

This is a relatively new topic and after decades of ignorance has recently
come under the focus of attention of researchers, authorities and the
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Potential
interactions with
other stressors)

general public.

Possible interactions between MPs and potentially toxic chemicals.

Preliminary
Estimation of
importance (¥, 1, 2
or 3 where
*=uncertain and 3
is high)

*

Considering the amount of the emissions, the issue could be of high
importance. However the available information on actual exposure in the
different environmental compartments as well as on the effects on living
organisms is still highly controversial. The sampling methods for
microplastic as well the analytical methods are not standardised and
different procedures, providing different results, are used in monitoring
studies. Therefore, measured data in the aquatic environment reported in
the literature are often difficult to compare. As for the effect assessment,
microplastic (arbitrarily defined as bigger than 1 um) should not cross cell
membranes and, if ingested, should remain in the digestive system,
producing only physical effects. On the contrary, nanoplastics can
probably enter the cells and, possibly, interact with cell metabolism.
However, to date, these are just hypotheses. There is some evidence in
the literature of the cellular uptake of nanoplastic but the threshold below
which this may occur is unknown, as well as the type of biological effects.

These uncertainties point to the need for a better assessment of hazard
and risk. It is opinion of the SCHEER that the standardisation of methods
for assessing exposure, as well as the development of methods for
assessing the different behaviour in living organisms of micro and nano
plastics, represent urgent priorities.

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.

The occurrence of micro and macro plastic in the environment is
recognised as one of the most serious environmental problems at the
global level. In particular, microplastics (MPs) in the marine environment
have been extensively studied for a long time (GESAMP, 2015), while, in
freshwater, the problem is much less known (Breuninger et al., 2017).
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4.13 Nanoparticles

released from Building Materials and

construction waste to the Environment

Topic

Nanoparticles released from Building Materials and construction
waste to the Environment

Initiator(s)

Rodica-Mariana Ion

Sources
Causative factors

(see section 2 of
this document)

1,4,5
a,

Sources: Nanomaterials are found in construction products, primarily in
surface coatings, concrete, window glass, insulation and steel. Not all of
them contain nanoparticles. However, some nanomaterials may be
hazardous due to the presence of very small particles and the similarities
observed between some nanomaterials and asbestos fibres. The involved
materials have potential impact on both human health and on the
environment. The most used are: TiO,, SiO,, ZnO, Ag, CuO, and CaCOs.
Also, there are some nanomaterials in cement such as: SiO,, Al,Os,
Fe,0s, Zr0O,, carbon nanotubes (CNTs) and carbon nanofibers (CNFs).
Titanium dioxide particles or antimicrobial silver nanoparticles or even
carbon nanotubes (CNTs) provide concrete with self-cleaning properties,
or antimicrobials or give it with improved strength and potentially
electrical conductivity.

Causative factors: various nanomaterials used in the building industry
and their potential release from paint waste, during the renovation and
demolition processes, during recycling, landfilling and incineration
technologies. The release of NPs may occur when the coatings are not
adequately fixed to the stone or when they are not sufficiently effective
to prevent stone degradation and crumbling. Those NPs that end up in
the water systems can adversely affect aquatic and marine life and in the
soil, essential microbial interactions may be interfered with, affecting
functional diversity.

Hazard

(Rank features as
1,2,3 or ¥*)
-uniqueness

- soundness

- severity

- scale

- urgency

- interactions

¥ W W ¥ ¥ W

Parallels with past
emerging issues.
Potential
interactions with
other stressors

Several building materials exist from the older building technologies still
exist and are used because of their proximity, availability and
geographical location. Such material includes mud bricks (adobe), stones,
cobs and wood to mention a few. These the traditional building materials
are stereotypically binary: earth related material and wood related.

There is currently lack of regulations requiring labeling or other listings of
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these materials containing nanomaterials The possible release of
nanomaterials into the environment by this route must therefore be
taken into consideration, as follows:

[i] identify the sources and the flows of released nanomaterials in
construction waste,

[ii] identify the potential exposure pathways of released nanomaterials
for humans and other organisms,

[iii] identify the release of released nanomaterials to technical
compartments and the environment and

[iv] identify the hazard they represent for organisms. After gathering all
these elements, a characterisation of risk is plausible.

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

3

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.
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4.14 Environmental factors and the Human Microbiome

Topic

Environmental factors and the Human Microbiome

Initiator(s)

Teresa Borges

Sources
Causative factors

(see Section 2 of
this document)

bandf

Microbiome refers to “the entire habitat, including the microorganisms
(bacteria, archaea, lower and higher eukaryotes and viruses), their
genome (i.e., genes), and surrounding environmental conditions”
(Marchesi and Ravel 2015). A key aspect of the human microbiome is the
variation in its composition and function observed among populations,
over the human life span, and between body sites such as the gut, skin,
or respiratory microbiome. Research is showing that the human
microbiome has a modulating role between environmental factors and the
health status (Fallani 2016; Gibson et al. 2016; Yassour et al. 2016; Chu
et al. 2017). On the other hand, microbial changes in the human
microbiome are being linked to an array of neurological, gastrointestinal,
metabolic, oncologic, hepatic, respiratory and auto immune disorders
(Lynch and Pedersen 2016). In this sense, it seems sensible to have a
better understanding on the relation between human exposure to
environmental stressors, changes occurring in the human microbiome
and onset of certain health conditions. Additionally, there is sufficient
scientific knowledge on toxicity and risk assessment of a great humber of
environmental chemicals, generated during the last decades under
several regulatory frameworks (WHO, IPCS, EPA, EFSA, ECHA) that can
contribute substantially to gaining a better understanding of the
underlying critical factors.

Hazard

(Rank features as
1,2,3 or *)

- uniqueness

- soundness

- severity

- scale

- urgency

- interactions

W NN X¥XNN

Parallels with past
emerging issues.
Potential
interactions with
other stressors

The structure and function of the human microbiome in both disease and
healthy states have been benefiting from improvements in high-
throughput and accuracy of DNA sequencing of the genomes of microbial
communities that are associated with human samples, complemented by
OMICS analysis (transcriptomes, proteomes, metabolomes and
immunomes) and by mechanistic experiments in model systems. Also, as
a result of international projects dedicated to the Human Microbioma, gut
microbioma has been subjected to intensive research and quality criteria
and standardisations have been developed i.e. reference microbiota
strains, in housing protocols, human sampling protocols. Presently, gut
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microbes can be transplanted effectively and under experimental
controlled conditions into germ-free mice to recapitulate their associated
phenotypes (Blanton et al., 2016). Also, Schwarzer et al. (2016) showed
in mice that strains of Lactobacillus plantarum in the gut microbiota
sustained growth hormone activity via signalling pathways in the liver,
thus overcoming growth hormone resistance. This evidence strengthens
the correlation between the changes in children's gut microbiota
composition and children's growth factors, therefore showing that
beneficial gut microbes can potentially be exploited to resolve
undernutrition syndromes in children. It is expected that in the near
future, metrics and biomarkers will be identified to set more effective
measures and health therapies (Dietert and Silbergeld 2015).

Preliminary
Estimation of
importance (*,1,2
or 3 where
*=uncertain and 3
is high)

2

Background
including reliability
of data, a key
reference if
possible any other
reasons for
concern.
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5. CONCLUSIONS

The SCHEER identified 14 emerging issues to bring to the attention of the
Commission services. The overall prioritisation scores (*, 1,2,3 where *=uncertain
and 3 is high) are as follows:

4.1 Personal communication and listening devices

4.2 Virtual reality

4.3 E-cigarette and chronic diseases

4.4 Potential effects on wildlife of increases in electromagnetic radiation

4.5 Chemicals in recycled materials, an issue in a circular economy

4.6 Pharmaceuticals (human and veterinary) and illicit drugs in wastewater and

surface waters

4.7 Substance Mobility: a new criterion in chemicals regulation

4.8 Drinking water treatment interactions with compounds and potential health
effects

4.9 Per- and polyfluorinated organic substances

4.10 New RNA pesticides and gene editing to reduce/eradicate pest populations

4.11 Do-it-Yourself Synthetic Biology, biohacking

4.12 Micro and nano-plastic in the environment

4.13 Nanoparticles released from Building Materials and construction waste to the
Environment

4.14 Environmental factors and the Human Microbiome
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