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Figure 1: Schematic representation of the cellular uptake of (a) large and (b) small NPs. Whereas
larger MPs exert interactions with the cell membrane that are sufficiently strong to trigger
internalization of one NP at a time, smaller NPs have to form a cluster of a certain size to induce
membrane invagination.
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Figure 4: Two-color merged confocal images of live human MSCs exposed to NPs (green) in PBS for
different times. (a—c) PS™ NPs, 75 pg/mL; (d—f) PS™ NPs, 7.5 pg/mL. Scale bar, 10 pm. Cell
membranes (in red) are stained with CellMask DeepRed. Images in panels a—c were reproduced with
permission from [32]. Copyright 2011 Royal Society of Chemistry. Images in panels d—f were
reproduced with permission from [33]. Copyright 2010 American Chemical Society.
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FIGLIRE 16.15
Reccnstructed images of in vive SPECT/CT dual imaging of Swiss nude mice intravenously injected with 15 MBg
DOTA[ "] (lef: panel), TIONts-DOTA[ " In] (right panel), at 1 h, 4 h and 24 h past-injection

A!ﬁ_r':is Distribution et Effets
"Un bon crogquis vaut de Nanoparticules de Fer chez

mieux qu'un long discours"

Napoléon Bonaparte | ’An | m al

Fe precursors et 1
s:mlh-:sisl \I'i'““'c [ l ' I I

Nanoparticles

. .. | TEM, DLS,
charanlcnzauunl FTIR

i
L]
DIONPs "

Intravenous
administration

10 mg'kg




Pi — :
A'Temis Distribution et Captation tumorale

de Nanoparticules chez I’Animal

"Un bon croquis vaut
mieux qu'un long discours"
Napoléon Bonaparte

THP: RWNPs

Kidney

sarha

PISHTE Voies d’Administration
ATHIAS : :
de Nanoparticules chez I’'Homme

"Un bon croquis vaut
mieux qu'un long discours"
Napoléon Bonaparte

Pulmanary
Oral Adbcuniape
Aubvinlnge: MNom-imasive
Mun-imasive " ez s of NP
mzans of KPP delivery

delivery +Large surface
Ihsmdvaninge: arct )
“Firsi-pasis sLocal setien
metabolsm il kY sAvoidance of
liver = podentisdly ! ||r.~|-|m_5
hepmiotoxic i 1 msctabel isom in the
Potential for Tiver
tramslocation ima » Disadvantage:
syslemic sLocal wxieity
carculatinn *Pogenuial for
Raquares minei translacation ivte
imtestinal mucosn systemic

T P ol circulabon

1 3 Intray enous

ransdermal

Advantige
MO e
i o WP
delivery

=|arge surface area
=Local astion

i suhvumtaee
sLocal rritatio
=Postgentnl For
Lraws]ocat K inte
syalenie circailamn

WJoxigity J

Adbvatage:
“Sysbemic
delivery ol NP
sSystemic action
Misadvantuge:
sFirst-pess
maztabolism in the
liver — potentinlly
hepatotoxic

sSysremic




PIEE Exposition et Effets Potentiels
d ATHIAS . ,
*Un bon eroquls vaut des Nanoparticules chez ’'Homme

mieux qu'un long discours"
Napoléon Bonaparte

Nanoparticle characterisation, pathways and toxicological impact

Manoparticles in the body
and possible entry routes

characterisation touicity

= ) | &5
e

Nanoparticles: Nanoparticles in

. the environment: %, :
* Industry Nanoparticles in cells:

* research » glteration of surface

* medicine * profein corona

= production of reactive axygen species
: « protein migfolding
* agglomeration

* membrane damage

« milochondrial damage

« DMA damage

Pierre
e ATHIAS
"Un bon croquis vaut

mieux qu'un long discours"
Napoléon Bonaparte

Barrieres
Naturelles

de I'Incorporation
de Nanoparticules
chez 'HOomme

(C) Skin And Mucosal Barrier

Stralum |

I:'nrrk:u.ui

Dermis |

e
I
I




PIERTE Bénéfices/Risques
M ATHIAS . :
des Nanoparticules chez ’'Homme

"Un bon croquis vaut
mieux qu'un long discours"
Napoléon Bonaparte

Nanoparticle therapy Nanoparticles leading to
for pulmonary diseases pulmonary diseases

NPs as drug
carriers

* .

Tuberculosis

Lunglcancer
& Genotokicit

& @8l Pierre ,
Types d’Etudes
ATHIAS des Nanoparticules chez ’'Homme

"Un bon croquis vaut
mieux qu'un long discours"
Napoléon Bonaparte

e : Drug

ClinicalTrials.gov  sveeiement

e Device £ Radiosensitization of ML "-['lf!'-'! Brain
Metastases Uzing AGulx Gadolinium
Based Manoparhicles
Exhaled Breath Offactory Signature of
Fulmanary Arterizl Hyperiension

linical and Genetic Study of Familial

Sarcoidosis (SARCFAM)
Manoparticles Emittad by Alreraft Engines,
Impact on the Respiratory Function (Air
France Company's Employees Warking in
the Marseilles and Paris Alrports
Evolutizn of Albumin on A0A1 Patients
Supplemented With Coenzyme 10

- r\él'=:.15.'bil|.luirt and

e B Pl | By o4 Mo

I

METXR3 Crystalline Nanggert | L
8 ctic Body Radia he
xnt of Liver Cancers

Manoparticles and




