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ANNEXE 2 : TEXTE DE L’AUTOSAISINE 024-AUTO-0038
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Décision N° 2024-046

AUTOSAISINE

Le directeur général de I'Agence nationale de sécurité sanitaire de I'alimentation, de I'environnement et du travail
(Anses),

Vu le code de la santé publique, et notamment son article L. 1313-3 conférant a I’Anses la prérogative de se saisir
de toute question en vue de I'accomplissement de ses missions,

Décide :

Article 1¢": L'Agence nationale de sécurité sanitaire de |'alimentation, de I'environnement et du travail se saisit afin
de réaliser une expertise dont les caractéristiques sont listées ci-dessous.

1.1 Thématiques et objectifs de I'expertise

Il s'agit d’analyser les résultats d'une étude exploratoire visant a mesurer la présence de nanoparticules dans des
produits phytopharmaceutiques et des produits biocides et de proposer, le cas échéant, des mesures de gestion
afin de protéger les populations et I'environnement potentiellement exposées. Des propositions d’évolutions
réglementaires afin d'améliorer les méthodologies permettant de mieux caractériser les nanoparticules
susceptibles d’étre présentes dans les produits pourront étre formulées.

1.2 Contexte de l'autosaisine

Les données R-Nano 2016 font régulierement état de nombreuses déclarations pour lesquelles a été saisi le
descripteur PC 27 « Produits phytopharmaceutiques ».

Afin d'éclaircir ces déclarations, des vérifications complémentaires ont été menées. Il en ressort que le motif de
déclaration supposé dans R-Nano est en quasi-exclusivité lié a la présence de co-formulants a [|'état
nanoparticulaire.

Suite a ce constat, I'’Anses a commandité une étude exploratoire afin de mesurer la présence de nanoparticules,
qui peuvent potentiellement étre contenues dans des produits phytopharmaceutiques et biocides.

1.3 Questions sur lesquelles portent les travaux d’expertise a mener
1) Analyser les résultats de I'étude exploratoire menée sur des produits phytopharmaceutiques et biocides.

2) En s’appuyant sur les résultats des analyses des produits, indiquer si les résultats obtenus sur les produits
tels qu’ils sont vendus (forme non diluée) peuvent étre extrapolés aux produits tels qu'ils sont utilisés (en
général sous forme diluée) ou aux résidus aprés application.

3) En fonction des résultats de l'analyse conduite pour la premiére question, préciser si des mesures de
gestion devraient étre mises en ceuvre pour les populations potentiellement exposées afin de réduire les
expositions aux nanoparticules via l'utilisation et I'application des produits phytopharmaceutiques et
biocides.
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4) Afin d'améliorer la caractérisation de la distribution des particules présentes dans les produits, indiquer la
nature des tests complémentaires qui pourraient étre ajoutés aux exigences réglementaires. Le type des
formulations devra étre pris en compte.

1.4 Durée prévisionnelle de I'expertise
12 mois

Article 2.- Un avis sera émis et publié par I'Agence a l'issue des travaux.

Fait a Maisons-Alfort, le U 9 AVR 2[]24

ANSES/FGE/0039 [version d] - plan de classement PRT/ANSES/S 212
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From the SEM images obtained (Figure 53), a set of spherical constituent particles was
measured in order to construct a histogram of number size distribution.

-

Figure 53: SEM image of constituent part‘.icles from I (magnification of figure 51 b)

Only the smallest dimension (Min. Feret Diameter) of each constituent particle was measured
as recommended by the European authorities. In order to ensure that the dimensional
measurements are representative of the entire population studied, 100 constituent particles
were analyzed by using Platypus software. For each set of data, the number size distribution
was constructed (Figure 54) and different parameters were extracted (mean size, size
distribution, mode of the distribution, median) (Table 17).
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Figure 54: Number size distribution histogram of constituent particles observed in Figure 53 (mainly
composed of carbon and oxygen) extracted from sample |G

The table 17 summarized the various parameters from this measurement.

Table 17: Parameters of the particle size distribution extracted from [ IIGzGIGzIzINN

Mesurand Value in nm
Average size 19.0
Size distribution (standard deviation) 6.2
Mode 16.4
Median 18.1

Mode: The mode of the distribution is the average size of the most common class.
D50 (Median size): the size which divides the distribution into two parts of equal area.

From the results of the histogram, 100% by number of the constituent particles (mainly
composed of carbon and oxygen) population of | I s less than 100 nm.
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From the SEM images obtained (Figure 55), a set of fibers was measured in order to construct
a histogram of number size distribution.

200 nm
H

Figure 55: SEM image of fibers from || NG

Only the smallest dimension (min. Feret Diameter) of each constituent particle was measured
as recommended by the European authorities. In order to ensure that the dimensional
measurements are representative of the entire population studied, around 150 constituent
fibers were analyzed by using Platypus software (Figure 56).

15 I fibers)

Population

10 20 30 40 50
Slze (nm)

Figure 56: Number size distribution histogram of fibers from ||} N NG

The table 18 summarized the various parameters from this measurement.

Table 18: Parameters of the fiber size distribution extracted from || NG

Mesurand Value in nm
Average size (D Feret Min) 247
Size distribution (standard deviation) 8.2
Mode 211
Median (D50) 23.4

Mode: The mode of the distribution is the average size of the most common class.
D50 (Median size): the size which divides the distribution into two parts of equal area.

From the results of the histogram, 100% by number of the D Feret Min from fibers (no

identified) of |l ] is ess than 100 nm.
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4.2.8 Sample reference: | Sample 33

. The suspensions have been
developed as herbicide carrier for chlorotoluron and isoxaben, as active ingredients (Figure
57).

H | PN
of NN _ Ho |
\ﬂ/ e = N\Q
(a) Chlorotoluron D/ e (b) Isoxaben P\“{oj o oL

Figure 57: Chemical formula of the active substances

SEM images of suspension are reported on Figure 58 (a) corresponding to the static
deposition. Isolated particles of spherical shape and agglomerates/aggregates are observed
Figure 58 (b) with the diluted suspension and deposition by spin-coater.

suspension with spin coater deposition without ultrasonication

To confirm the chemical nature of the observed particles with spherical structure, an elemental
analysis was performed on the agglomerate/aggregate using the EDX technique (Figure 59).

Figure 59: Sample I performed on diluted suspension and spin coater dpoition without
ultrasonication a) SEM image and EDX spectrum on active substance and b) SEM image and EDX
spectrum performed on particles
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The peaks relative to the oxygen O Ka ray and the carbon C Ka peak present on the EDX
spectrum from particles are perfectly visible (Figure 59 a). The silicon Si Ka. peak comes from
the substrate used for the deposition of the particles. The presence of the chlorine (Cl
Ka) (Figure 59 b) is related to the active ingredient. The Ca Ka peak from Figure 59 b should
be macronutrient included in the suspension.

The particles from Figure 59 a show microscale size and are not analyzed.
In order to confirm the chemical composition of the particles (Figure 59 b), EDX-mapping was

carried out on the agglomerates/aggregates (Figure 60). Spherical particles are mainly made
of carbon and oxygen.

Figure 60: EDX mapping performed on the agglomerated/aggregated particles in Figure 59 (b)

From the SEM images obtained (Figure 61), a set of spherical constituent particles was
measured in order to construct a histogram of number size distribution.

Figure 61: SEM image of constituent particles from N

Only the smallest dimension (min. Feret Diameter) of each constituent particle was measured
as recommended by the European authorities. In order to ensure that the dimensional
measurements are representative of the entire population studied, 100 constituent particles
were analyzed by using Platypus software. For each set of data, the number size distribution
was constructed (Figure 62) and different parameters were extracted (average size, size
distribution, mode of the distribution, median) (Table 19).
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Figure 62: Number size distribution histogram of constituent particles extracted from sample | Gz

The table 19 summarized the various parameters from this measurement.

Table 19: Parameters from the size distribution of IGzN:G

Mesurand Value in nm
Average size 34.3
Size distribution (standard deviation) 8.3
Mode 31.5
Median 33.3

Mode: The mode of the distribution is the average size of the most common class.
D50 (Median size): the size which divides the distribution into two parts of equal area.

From the results of the histogram, 100% by number of the constituent particles population
(mainly composed of carbon and oxygen) of |l is less than 100 nm.

5. CONCLUSIONS

For the characterization of phytopharmaceutical DP, WP and biocide samples in the
aerosol phase, a dust disperser was coupled to two spectrometers respectively called
Scanning Mobility Particle Sizer (SMPS) and Aerodynamic Particle Sizer (APS) to measure
average normalized particle number size distribution (PNSD) for 20 nm — 570 nm and 1 pm —
20 ym size ranges respectively without associated chemical analysis.

Sub-groups were identified in order to classify PNSD and to reach understandable
comparisons. For each average normalized PNSD, an analysis of associated statistical
diameters was presented :

- For phytopharmaceutical WP samples (references 1 to 11), for which two groups were
identified and characterized by average SMPS median diameters (dmegian) Of 197 nm £
32 nm and 290 nm + 27 nm, only three samples (n°2, 10 and 11) were characterized
by bimodal PNSD with an APS dmedian Of 1.70 ym £ 0.05 ym, 2.60 pm £ 0.05 pm and
2.20 pm % 0.05 ym respectively ;

- For phytopharmaceutical DP samples (references 12 to 15), one group of sample was
identified and characterized by an average SMPS dmedian Of 143 nm * 52 nm. Two
samples (n°12 and 15) were characterized by APS dmedian Of 2.7 um £ 0.2 ym and
2.1 ym £ 0.1 ym respectively ;

- For biocide samples (references 16 to 25), three groups were identified and
characterized by average SMPS dmedgian Of 236 nm £ 34 nm, 157 nm £ 10 nm and
159 nm + 28 nm respectively. For group n°1, 2 and 3 average APS dmedian Of 2.0 pm %
0.3um ;3.2 uym = 1.9 ym and 1.8 um £ 0.4 ym were characterized for all the samples
of each group.
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In terms of particulate contribution, all the sample references were characterized in the aerosol
phase by aggregates and agglomerates contributions < 100 nm below 50% in the
17 nm — 570 nm SMPS measurement size range.

Highlight:

For phytopharmaceutical DP, WP and biocides samples, it is important to mention that
complementary measurements by SEM are needed in order to better understand the
PNSD representativity of the generated aerosols using the involved dust disperser for
this study. Indeed, such PNSD measurements in aerosol phase are associated to
aggregates/agglomerates measurements, and not to primary particles.

About phytopharmaceutical CoS and CaS samples, results for particle size distribution
characterization by SEM and chemical identification by EDX are summarized below.

a) Phytopharmaceutical capsules suspensions (CaS) samples:

All samples have been prepared (dilution, drying and ultrasonication) before
measurements, except for static deposition. Note that the phase of sample preparation
can generate modifications like opening shell.

It should be remembered that the study consists in only targeting particles smaller
than 100 nm, identifying them and then measuring their size distribution.

_ Sample 26 :

The presence of particles and fibers is confirmed.

e Agglomerates/aggregates made of constituent particles with an isotropic shape
are observed. Titanium dioxide (TiO2) and particles containing Iron (Fe) are
identified.

i. Particles containing iron and titanium dioxide are observed.

* Particles containing Iron present a D reret min Smaller than 100
nm, even if concentration is to low to obtain a size
distribution.

» Titanium dioxide particles present 100% by number of the
constituent particle population greater than 100 nm.

ii. Fibers likely corresponding to sepiolite and halloysite structure are
observed.
» The diameter (D reret min) Of the fibers is 23.4 nm.
*» The median size (D50) of the fibers is 22.1 nm.

* 100 % by number of fibers have Duinreret lower than 100 nm.
(i.e. 100 % of fibers are nanofibers).
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- I sample 27 :

e The presence of particles is confirmed.

o Agglomerates/aggregates made of constituent particles with an isotropic
shape are observed.

= Particles likely corresponding to CaCQs3 are observed.

- Sample 28 :

The average size of the particles is 25.9 nm.
The median size (D50) of the particles is 24.9 nm.

100 % by number of constituent particles is less than 100 nm.
(i.e. 100 % of particles are nanoparticles).

¢ The presence of particles is confirmed.

e Agglomerates/aggregates made of constituent particles with an isotropic shape
are observed. Carbon, nitrogen and oxygen are identified.

= Particles containing carbon, nitrogen and oxygen are observed.

-H: Sample 29:

The average size of the particles is 87.5 nm.
The median size (D50) of the particles is 79.5 nm.

69 % by number of constituent particles is smaller than 100
nm. (i.e. 69 % of particles are nanoparticles).

e The presence of particles is confirmed.

e Agglomerates/aggregates made of constituent particles with an isotropic shape
are observed. Carbon and oxygen are identified.

= Particles containing carbon and oxygen are observed.

- Sample 30:

The average size of the particles is 26.4 nm.
The median size (D50) of the particles is 26.4 nm.

100 % of constituent particles are lower than 100 nm. (i.e.
100 % of particles are nanoparticles).

e The presence of particles is confirmed.

e Agglomerates/aggregates made of constituent particles with an isotropic shape

are observed.

= Particles containing carbon and oxygen are observed.

The average size of the particles is 24.2 nm.
The median size (D50) of the particles is 24.2 nm.

100 % by number of constituent particles is smaller than 100
nm. (i.e. 100 % of particles are nanoparticles).
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b) Phytopharmaceutical concentrated suspensions (CoS) samples:
- Sample 31:

e The presence of particles and fibers is confirmed.

e Agglomerates/aggregates made of constituent particles with an isotropic shape
are observed.

i. Particles containing carbon and oxygen are observed.
* The average size of the particles is 23.5 nm.
* The median size (D50) of the particles is 22.7 nm.

= 100 % by number of constituent particles by number is less
than 100 nm. (i.e. 100 % of particles are nanoparticles).

ii. Fibers likely corresponding to sepiolite and halloysite structure are
observed.

» The diameter (D reret min) Of the fibers is 20.4 nm.
* The median size (D50) of the fibers is 19.1 nm.

* 100 % by number of fibers have D win reret lOwer than 100 nm.
(i.e. 100 % of fibers are nanofibers).

- I Sample 32 :
e The presence of particles and fibers is confirmed.

e Agglomerates/aggregates made of constituent particles with an isotropic shape
are observed.

i. Particles containing carbon and oxygen are observed.
» The average size of the particles is 19 nm.
* The median size (D50) of the particles is 18.1 nm.

= 100 % by number of constituent particles is less than 100
nm. (i.e. 100 % of particles are nanoparticles).

ii. Fibers are observed and structure is not identified.
* The diameter (D reret min) Of the fibers is 24.7 nm.
*» The median size (D50) of the fibers is 23.4 nm.

* 100 % by number of fibers have D win reret lower than 100 nm.
(i.e. 100 % of fibers diameter are nanofibers).

-H: Sample 33 :
e The presence of particles is confirmed.

o Agglomerates/aggregates made of constituent particles with an isotropic
shape are observed.

= Particles containing carbon and oxygen are observed.
» The average size of the particles is 34.3 nm.
* The median size (D50) of the particles is 33.3 nm.

= 100 % by number of constituent particles is smaller than 100
nm. (i.e. 100 % of particles are nanoparticles).
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Paris, January 26, 2021

Head of the « Gas and
Aerosol Metrology »
department

Leader of the « Aerosol
Metrology » activity

Tatiana Macé Francgois Gaie-Levrel

42/42

Reproduction by any method or unauthorized circulation is strictly prohibited.

LABORATOIRE
NATIONAL —_—
DE METROLOGIE
ET D'ESSAIS |



