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A% Our Starting point = Iron oxide,
).Paris Thesis

Iron oxide nanoparticles
Fe;0,, Magnetite
called SPIO (SuperParamagnetic Iron Oxide)

Control of Magnetic field

F.Tourinho, R.Frank, R.Massart, 1990 .
J.P.Jolivet et al, Chem. Comm, 2003 Synthesis of 1kg of SPIO
L.Maurizi et al, Chem. Commun, 2011

The next generation of
smart nanoparticles



X% Our know-how = Core-shell /
Functionalization of SPIO

Iron oxide nanoparticles
Fe;0,, Magnetite
called SPIO (SuperParamagnetic Iron Oxide)

PR F AR AP

bbf e X Jy i}
e
7 J

F.Tourinho, R.Frank, R.Massart, 1990
J.P.Jolivet et al, Chem. Comm, 2003
L.Maurizi et al, Chem. Commun, 2011

SPIO@sSiO,

Surface modification of SPIO

L

Matrix

* Thickness

* Concentration of SPIO
inside the silica particles /
matrix

Protection layer increase the
contact surface with the gel

* Control of charge
Positive or Negative

Stability with different pH
J . J

C.Chanéac, J-P.Jolivet et al, J. Mater.
Chem, 1996
H.L.Ding et al, Chem. Mater, 2012

S.Liu et al Adv Cis, 2020
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A% Why our nanoparticles ?

X XN

Magnetic and can be Highly characterized Reproductible and Recycling possible as
used for MRI, Magnetic We garantie the grade Identical batches designed to be iliminated
sorting....

Biocompatibles Bio-orthogonal Several function Bi-functionnality
non-toxic Chemistry Available Increase the possibilties
Chemistry without
catalyst
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AX Examples from our catalog of
nanoparticles

A COOH

- o OH y SH cl
'y P COOH Az NH: NH:
4 h
PR,
\‘/ NH, COOH Cl N,
¥ 4 I “ ' ' . '
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X% Our Team

Jeremy Paris Over 30 years of combined expertise
CEO - PhD, MBA

Richard Decréau
CSO -PhD

Chloé Gervasoni
CTO - Ms

Polina Astafeva

Alizée Boullé Ms, Gold NP’s

Ms, Nano-Catalysis

Caroline Byun

Vincent Ferreira PhD, Depollution

Bl - Ma

Pascal Soares
CBO - Ma
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NS SONSAS success story

Moving toward the

industrial step

Japan Distributor

US Distributor l—_db
concours d’innovation

2022

SONSAS born % ® EuroNanoMed3 Eg % ?
to be a star @ 11/2020 i 2
-PhD EU-Japan Centre

concours d’innovation HEREZWGhE 22—

‘ 2024
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A% Synthesis of iron oxide nanoparticles
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A% From catalysis to the new nano-
catalyse...

Catalyst

[ COMMON ] A+B - AB Purification AB unpolluted

PROCESS

Nano-catalyst

Purification

[ oron | ﬁ 18 unpltes @

e &

Exemple nanocatalyseur Pd : couplage C-C

\/ Pd ¢
O/ [\ 11\1 mn H/X‘/\ %

T e SON

0,35 - 0,40 > 95% Perte <1ppm 2 -3 ppm




A% New Synthesis method for

nano-catalysts

New SON Design
(1 step)

e)
(o)
<
T
€9
IS
S s
o=
2 3
E2
(1]
S
[ =

Ligand
Metal

The next generation of
smart nanoparticles



P e

Ni

Cu
Ru
Pd

Pt
Au

X-ray fluorescence results
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Chemical maps — Pd-Ka and Fe-Ka
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A% Palladium Coupling - Suzuki

R = H, C(CH3);, CF; ...

HO. OH
| \B/
K,CO;, MeOH 3 R
+ + 1h, 65°C
R

LC-MS results
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% Palladium Coupling - Heck

Triethylamine, DMF :
+ »
* © é 16h, 130°C

Cis and

LC-MS results
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% Filtration and Water treatment

Soiled water treatment Reverse spinel Structure

Magnetic properties
Nano-Magnets J P
: 2

Microfiltration Ultrafiltration  Nanofiltration Inverse osmose
10p 0lu 0,01

Sand filtration

Iron oxide

genera
noparti



NS Mecanism for Waste treatment

Our know-how: Graff + Functionalization

+ Graff

* Functionalization

Nano-magnets

Iron oxyde

Each molecule has a different affinity with the element to treat

Selective treatment possible
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A% Heavy Metals targeted

No radioactive Radioactive
Cuivre Uranium
PY Cadium Plutonium
Cobalt Cesium
- Nickel
\ Plomb
Lithium
Cesium
Arsenic
Zinc
Zirconium
@ Wetallic lons Etc.
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X% Treatment for Forever chemicals
(PFASY)

Hydrogen Carbon

\ capture = know how of SON

Water Treatment of PFAS is possible

The next tion of
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Reuse

AX objective = Recycling by Reusing
e

. .

Treatment / Depollution
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