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nl%% - Scope and objective

»Nanotoxicology will take decades to identify not dagerous

nanoparticles 1

»Application of the principle of precaution: reducing the Risk
Risk = Hazard (unknown) x Exposure
=» Necessity to reduce the Exposure to nanoparticles
. In labs and workshops (workers)
. From the nanoproducts (consumers)

: |

»Necessity to qualify the nanoproducts in terms of adence of
single nanoparticles release in usage and at endldé
= New standard?
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IIIIB‘ - Scope and objective (cont’)

» Necessity to design new methods to measure the néher
release from bulk or coatings of the nanoproducts uier different

solicitations : mechanical, thermal, UV, etc.

. Optimization of nanofiller “hooking”
. Qualification for market introduction

» This work : release-ability of nanoparticles by friction
. Adaptation of an existing standard for abrasion:

ASTM C1353-07 TABER method
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llll;?Il FE Summary

4 Experimental setup and method
v Qualification of the method
v Fists results

v Conclusion
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llllgﬁ FEExperlmentaI setup and method

» Using a Taber tool

Sample: L: 100 mm,

-Up:30x30 mm— £+ 60 cycles/min
. Down: 100 x 30 mm

Same sample material for up and bottom parts
» General setup

Flow

bttt g moter

— line D

. Background
Taber Sample SMPS . 100% colflection
. Dilution

C TC TeaTn TauTr Sampling head
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""B '__EExperlmentaI setup and method

. SMPS Grimm model 5.5-300

Flow rate: 0.3 L/min

. CPC Grimm 5.403Flow rate: 1.5 L/min

» Calculation of the theoretical Low Limit of
Detections (if collection flow = measurement flow)

. SMPS 0.3 L/min during 4 min, 44 channels
Hypothesis: average events > 1 particle/channel
=» Abrasion > 1200patrticle during the 4 min

. CPC 1.5 L/min, integration time 4 min
Hypothesis: 10 events in 4 min
(&) =>» Abrasion > 10particles during the 4 min
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?‘_%ﬁ - Qualifications

. Background particle levels (CPC):
. No movement (background level) < 5 part/ch@ 6 nm
. Movement without friction <5 part/cm3 @ 6 nm

. Collection efficiency
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n.%aFE Qualitication

v Behavior of nano SiQ, release when deposited
on a cotton fabric

Cotton + Silica Particles (~23 nm)

6000
08 /\A\ First test during 4min ﬂ

4000 — Background .

\ — Abrasion, t= 0 Necessity to use new
3000 anEson Lo i samples at each

\ measurement

1000

Concentration dN/dIn(dp)/cm:

- !f\q Md test\iuring 4min
M

0
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nll%% —— Qualifications

» First validations

. Verification of the particle size accuracy: use focalibrated PSL
nanoparticles deposited on cotton fabric

400
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|—™—PSL 40 nm
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n.%%FE First results

v Nanocla;T In PET fabric

(collaboration with IFTH Lyon / Project Nenatex)
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n"ﬁ. e First results

v Tests in progress on commercial products:

. Sun cream (on leather)

. Antibacterial spray containing nano Ag
. Socks containing nano Ag

. Paints containing nano TiQ

SE[CE

First results: very low release of nanoparticles
from nanoproducts with abrasion test using Taber method!
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?.%%FE Conclusior

v" A method to measure the release of
nanoparticles has been setup and qualified

v" First results : very low levels of nanoparticle
release from actual nano products using
abrasion by Taber method

v'This method has been proposed to CEN as a
potential standard
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""B —— Basics of the method

» Reqguirements necessary for an effective measuring
method to qualify the release of nanoparticle

. Design of a method removing all parasitic particlegbackground)
=> Ultra pure air (filtered air) close to the sampleand qualification

. Collect of the whole released nanoparticles to gah absolute method
(Ex. measurement of the number of released particlasin)
=> Design of an effective collecting device and glifecation

. Minimization of the flow collecting the released anoparticles

to enhance the low limit of detection
=> Using a collect flow close to the flow of the p#cle counter
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na@z —— Qualifications

» First validations

. Theoretical performances in terms of fraction ofminimum particles

to be removed 5 —
Ex. typical nanomaterial containing 5% of 50 nm narofiller, % o © 8 o O Oj

=» surface concentration: 8 1&° particles. o o 0 ©°
(@) o ©O
O

- First prototype (dilution flow: 200 L/minﬁ: -
SMPS: 200/0.3 15 4.0 000 ppb
CPC: 200/1.5 0.1 43 ppb

|
- Improved prototype (2nd generation) Factor 1000
SMPS = 1200 / 810 =15 ppb improvement
CPC=10/810=0.1 ppb \/
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