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SPIONs as new

multimodal 

imaging probes

SuperParamagnetic Iron Oxide Nanoparticles

(SPIONs)

Bimodal contrast agent

Biodistribution
Mouse (heart)Regenerative Medicine

Titanate nanoribbons: TiONrs

10 µm

ProtéinePEG 
hétérobifonctionnel

BSA
Nanorubans
de titanates

PEG 
monofonctionnel        
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Tantalum Oxide Nanoparticles

- Theranostic agent : CT contrast agent

- Nanovectorization of AMD3100 (CXCR4+)

Mesoporous Silica Nanoparticles (MSNs) 

Controlled Anticancer

Drug Delivery:

Pt derivatives vectorization

Rhodamine
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PHARMIMAGE ® - Consortium (GIE)  
http://www.pharmimage.fr

Imagerie 
couplée

TEP/IRM

Equipex IMAPPI: Integrated Magnetic resonance And Positron 
emission tomography in Preclinical Imaging

Cyclotron

Recherche Académique

Project 3MIM  (accord 

trilatéral UB/CNRS/CRBFC)

Développement de nouveaux 
traceurs et de nouveaux 

thérapeutiques (théranostiques)
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SPIONs as new

multimodal 

imaging probes

SuperParamagnetic Iron Oxide Nanoparticles

(SPIONs)

Bimodal contrast agent

Biodistribution
Mouse (heart)

doi:10.1039/D0NA00863J

Study, understanding and control the

protein/nanomaterials interactions

More circulating 

and more specific 

nanodrugs

Controlled → specific uptake

https://doi.org/10.1039/D0NA00863J
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Study, understanding and control the

protein/nanomaterials interactions

More circulating 

and more specific 

nanodrugs

Controlled → specific uptake

Original evaluation of the

toxicity/safety of nanoparticles

Nanocare platform

Internalization (TEM)

Genotoxicity

Zebrafish embryo

 Cytotoxicity
 Genotoxicity
 Carcinogenicity
 Ecotoxicity…

SPIONs as new

multimodal 

imaging probes

SuperParamagnetic Iron Oxide Nanoparticles

(SPIONs)

Bimodal contrast agent

Biodistribution
Mouse (heart)

New developments of gold nanoparticles 

for targeting and sensing

Extracellular 

vesicles targeting

Glucose sensing
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Plateforme NanoCare      

Compétences et savoir-faire

 Offre de formation (nanomatériaux, risques, réglementation)

 Caractérisations fines et complètes de vos nanomatériaux :
➢ Taille, forme, surface, charges, chimie, pollutions, structure etc.

 Tests de toxicité, écotoxicité, biodistribution :
➢ Cytotoxicité  : Test Alamar Blue, Test de cinétique de synthèse des ARNs totaux, Test MTT
➢ Génotoxicité : Test des comètes-fpg, Test des micronoyaux, Test d’Ames
➢ Cancérogénicité : Test de transformation cellulaire
➢ Stress oxydant : Tests de cytométrie en flux, 

H2DCFDA, DHE, DHR123 etc.
➢ Ecotoxicité  (Zebrafish)
➢ Biodistribution (petit animal) : 

SPECT, TEP, IRM et imagerie optique

 Accompagnement 
dans la mise en sécurité

ADN non altéré ADN fragmenté

5 nm
{111}

{100}

0.26 nm

[111]
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TiONts for 

nanovectorization

Titanate nanotubes: TiONts

500 nm

Transfecting DNA in cardiomyocytes cells

Radiosensitizing of tumors

Study, understanding and control the

protein/nanomaterials interactions

Original evaluation of the

toxicity/safety of nanoparticles

Nanocare platform

Internalization (TEM)

Genotoxicity

Zebrafish embryo

 Cytotoxicity
 Genotoxicity
 Carcinogenicity
 Ecotoxicity…

More circulating 

and more specific 

nanodrugs

Controlled → specific uptake

SPIONs as new

multimodal 

imaging probes

SuperParamagnetic Iron Oxide Nanoparticles

(SPIONs)

Bimodal contrast agent

Biodistribution
Mouse (heart)



Nanotubes = nano-needles:
To focus the radiosensitizer in the 

tumor by taking advantage of 

their morphology

Docetaxel (taxane):
Radiosensitizer focused and 

maintained  in the tumor

Chelating agent
SPECT/CT via 111In labelling

Radioelement Half time (h)
99mTc 6

123I 13
111In 67

Titanate nanotubes = TiONts; 
Docetaxel = DTX;   DOTA = macrocycle

+ intrinsic radiosensitizing effect

https://icb.u-bourgogne.fr/bh2n/

A new nanomedicine 
for cancer treatment

A. Loiseau, J. Boudon, C. Mirjolet, G. 
Créhange, N. Millot, Adv. Healthcare Mater. 
2017, 6, 1700245. doi: 10.1002/adhm.201700245

C. Mirjolet, J. Boudon, A. Loiseau, S. Chevrier, 
R. Boidot, A. Oudot, B. Collin, E. Martin, P. A. 
Joy, N. Millot, G. Créhange, Int. J. Nanomed. 
2017, 6357-6364. doi: 10.2147/IJN.S139167

https://doi.org/10.1002/adhm.201700245
https://doi.org/10.2147/IJN.S139167
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Nos moyens d’élaboration

Planetary grinding Continuous flow synthesis
With Sub- or supercritical water

Synthesis with a 
Schlenk line

Safe handling/weighing 
of nanopowders

Batch reactor

Batch reactor

Autotitrator
Metal oxide synthesis  

by coprecipitation

tube furnace for calcination



Nos moyens de purification

Ultrafiltration

Dialysis

Ultrapure water

Cross-flow filtration

Cross-flow filtration

Rotary evaporator

Lyophilization

https://icb.u-bourgogne.fr/bh2n/

Sonication station

pH measurements

Centrifugation
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La caractérisation des nanoparticules

Morphologie
(taille, forme, agrégation, stabilité ?)

Surface
(développée, chimie de surface, charge de surface)

Structure

Composition chimique
(pollution)

MET

DRX
Raman

XPS

ATG/MS

DLS

MEB

BET
Potentiel zêta

IR

ICP/MS
XPS, EDX (MET/MEB), EELS

UV-vis



Recherche de nouvelles collaborations 
pour relever de nouveaux défis

https://icb.u-bourgogne.fr/bh2n/

Biocapteurs

Biomimétisme
Maîtrise de la 

couronne protéique

Etc.
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Happysome☺

Merci pour votre 
attention !


