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Dutch Nano Reference Values (NRV)
a pragmatic tool for workplace risk assessment

Description Examples NRV (2012)
(8-hr TWA)

1 Rigid, biopersistent nanofibres for which metal 0.01 fibres/cm3
effects similar to those of asbestos are not (= 10,000
excluded as re not fibres/m3)

excluded by manufacturer.

2A Biopersistent granular nanomaterial in the Ag, 20,000
range of 1 and 100 nm and a densitiy of > Fe particles/cm3
6000 kg/m=3

2B Biopersistent granular and fibre form Al2 , Zn0O, 40,000
nanomaterials in the range of 1 and 100 nm na , C60 particles/cm3
and a densitiy of <6000 kg/m=3 de

excluded
3 Non-biopersistent granular e.g. fats, common salt (NaCl)  Applicable OEL for

nanomaterials in the range of 1 and 100 nm the non-nano form
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The Dutch Nano Reference Values (NRV)

The Dutch NRV were developed in 2011 as a pragmatic tool
for exposure assessment of nanomaterials at the workplace.

In NL, they are accepted as benchmark values in
occupational risk assessment in the absence of OELs since
2012 (van Broekhuizen et al 2012; SER 2012).

They are also used in other countries.

Evaluation of NRVs (2017): NRVs may not always be
protective (Buist et al 2017; Van Broekhuizen 2017)

=== With the current state of knowledge, could we derive
health-based NRVs?



https://doi.org/10.1093/annhyg/mes043
https://www.ser.nl/-/media/ser/downloads/adviezen/2012/voorlopige-nanoreferentievoorwaarden.pdf
https://publications.tno.nl/publication/34625892/ckhLc2/TNO-2017-R10424-2.pdf
https://www.researchgate.net/publication/318562315_Applicability_of_provisional_NRVs_to_PGNPs_and_FCNPs
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The balance between effort and uncertalnty

OELs

Comprehensive toxicity data
Ideal situation for every nanomaterial
"for all"

Health-based Toxicity data for
indicative limit groups u_f
values for groups of “State of the art” nanomaterials
nanomaterials (grouping,

(H-NRVs) modelling)

Minimal

toxicity
Pragmatic data
approach
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Uncertainty in the level of protection Effort in toxicity data needed
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Goal of the current project

Use state of the art scientific knowledge on health effects
caused by ENMs to advise on HNRVSs, to better protect workers

Questions:
1) What ENM-categories should be distinguished to derive HNRVs?

2) What evidence would be needed to define values for these
categories? and

3) How much effort would it take to achieve this?

‘ Uncertainty in the level of protection ‘ ‘ Effort in toxicity data needed |
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What kind of data could be useful?

Grouping
INnitiatives

Recommended OELs
(oa NIOSH, NRCWE)

Grouping and
read across
(e.g. GRACIOUS)

Human toxicity data e.g. Carbon Black,

Diesel exhaust,
ultrafine particles

(epidemiological
studies)

Adverse Outcome
Animal toxicity data Pathways

(0oa CNT, TiO2, Si02)

>>> Can we use those data to derive health-based
NRV for groups of nanomaterials?
If yes, how?


https://www.h2020gracious.eu/
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Expert panel approach (in kind contributions!)
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Expert panel approach (in kind contributions

B R

Setscope and identifiy
panel members

Digital Meeting:
Scope and contribution

Share project proposal
and research gquestions,

Review of project
proposal and

Prepare paper outling;
Work out discussion topics

Written input on
Paper outline and

[RIVM] of panel members Id entify additional Research guestions; [RIVM] Discussion topics
[25:'I of March, 2020) Panel members Define Core Panel [Core Panel + Review Panel]
[RIVM] And Review Panel
[AIl]
» v+
e
W) Collect panel members
' opinions on the research
[ ) guestions;
Review draft paper Prepare 1* draft paper Prepare discussion
’ (1* commenting round) based on results of documents for
Prepare [CP + RP] digital meetings 3 digital meetings Digital Meetings
2™ draft paper [RIVM] [RIV s [RIVM]
[RIVM]
g
| /

»

Prepare final draft

Review draft paper
(2™ commenting round)
[CP + RP]

<=ERmSi|

SN’

Online
discussion
meetings (4)
RIVM (lead),
KLB, NRCWE,
LEITAT, HSE,
NIOSH, SCOEH

Written input
(review
panel: 2
rounds)

BAUA, IFA,
VITO, NLIA,
INSHT, SUVA,
NIOSH, RIVM



WelzijrrenSparcs,
A \

- -

P ro p ose d H N RV | Geouplng nan:'laterials_for HNRV

= - Check aspect ratio
categories:
. . Check biopersistence

A) WHO-fI be r—llke HARNS { e r-..ll.:fa.ilir\.' 'J.f.lfi'_l.n'Lg_.-'!_
B) Other HARNSs
C) Biopersistent ENM with Category CategoryC: ' Categoryd: CategoryE: ' Gategory:

. e .. WHO-fiber-like Biopersistent ENM Blppnrsm_em ENM 8l9persimm ENM Non-biopersistent

substance-specific toxicity e Mishems | Jencindyios | Banwbesd )| o

D) Biopersistent ENM with
substance-
specific toxicity

E) Biopersistent ENM with
unknown toxicity

F) Non-biopersistent ENM

PGNPs: could be assigned to
one of the categories based
on type of process/material

Definition:
* Length>5 um
= Aspect Ratio » 3:1

Examph

Count WHO-fiber-liks

HARNS

Use health-based risk
e

Considerations:

Develop and harmonize
counting methods by EM

For CNTs and CNFs: use
existing OFLs *

For entangled fibers: use
Category CeorD

Considerations:

More toxicity data on the.
high variety of HARNs are
needed

Although not WHO-fiber-
like, HARNs in this group

«can till be carcinogenic

See paragraph 3.2.6

Definition:

* Water solubility < 100
mg/L

* Slow dissolution in

rung lining and
| fleid

2y toxlcity
material or

Definition:

* Water solubility < 100
mg/fL

* Slow disselution in

Definition:

* Water solubility < 100
mg/L
& bl:m dissolution in

Definition:
= Water solubility > 100

lfml:iEL of bulk ar fonic
counterpart kmlnue.
case-by-case testing s
required

Considerations:

Check if the resulting
values are more
restrictive than that of
Category D

Data on ultrafine
particles and djesel
exhaust particles may
also be considered In the
waight-of-evidence.

Ser paragraph 3.3.6

From a precautionary
point of view, the highest
possible level of risk
management measures

should be applied

See paragraph 3.3.1

Considerations:

Base classification on rate
of dissolution In relevant
physiotogical media
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Developing a harmonized methodology to measure and count
nanofibers for category A.

— Methods are available (e.g., Mever-Plath et al., 2020), but not yet
standardized.

Derive cut-off values for dissolution rates in relevant physiological
conditions as an estimate of biopersistence.

— Work is ongoing in international projects, e.g. in GRACIOUS


https://doi.org/10.3390/atmos11111254
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Recommendatlons on further work (I 1)

Derive a precautionary assessment factor which can be applied to
bulk OELs in subgroup C (biopersistent nanomaterials with substance-
specific toxicity).

— This needs evaluation of data on bulk- and nanoforms of the same
substance

Derive a value for HRNV of category D (biopersistent nanomaterials
with relatively low substance-specific toxicity).

— This needs combining of human and animal data in a weight-of-
evidence approach

Generate more hazard data for the materials in subgroup B (nhon-
WHO-fiber-like HARNS).
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How could HNRVs be used in the workplace?

Recommendation to use available info in this order:

1) Nanomaterial-specific national statutory (legally binding) OEL

2) Nanomaterial-specific recommended worker exposure limit published
by governmental institutes or scientific literature
(e.g., TIO2 (ANSES), CNT (NIOSH REL))*

3) Self-derived, “company” OEL based on nanomaterial-specific toxicity
data (e.g., REACH DNEL)

4) Use HNRV

*Qverviews of more exposure limits for NM can be found in WHO 2017, Mihalache et al 2017



https://www.anses.fr/en/content/recommended-occupational-exposure-limits-titanium-dioxide-nanoparticles
https://www.cdc.gov/niosh/docs/2013-145/default.html
https://www.who.int/publications/i/item/9789241550048
https://www.who.int/publications/i/item/9789241550048
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