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W Conventional (U)SPIO
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Symthesis dextran
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A dextran limits particle growth and ensures the steric stabilization ar

later the stealthiness of particles

10-100 nm

but A laborious fractionation for narrowing size polydispersity

A poor adhesion between dextran and magnetite preventing any furtt

chemical modification



W Conventional (U)SPIO
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Size dependentddistitbutionof (WSPIQ intissues
A clearance rates increase with increasing size
A current applications restricted to passive targeting
SPIQ(50-100 nm) for liver MR imaging
USPIO (120 nm) for MRymphography
Corot and coll. Adv. Drug Deliver. Ré&d8, 1471 (2006)

Melecullar MR {activedargeting)
A needs for a long plasma halife : USPIO © Rew platform :
A also ligand surface conjugation Versatile USB RO
but A too tricky dextran derivatization of current USPIO

VUSPIO ¢equirements
A same ingredients : iron oxide and dextran
A covalent bonding between magnetic cores and dextran
A possibility of dextran tailederivatization



W Versatile USPIO
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| Versatile USPIO
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VUSPIO A tunable overall size (no fractionation step)
A electrically neutraz = -3 mV atpH =7

A for very small cores LR, A 1.59: potential T
contrast agents for MR angiography at loyv B

TEM |

Duguet, Mornet and coll., Magn. Magn. MateR93, 127 (2005)

magesr{egative staining)
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Folate
mediated
VUSPIO

Versatile USPIO
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Couvreur, Duguet and caBipconjugate Cherh6, 1181 (2005)



\ ] l Ve rsatlle USP I O Activated platelets ‘;?ApoE- aorta

Antibedy-
mediated
VUSPIO

A rhodamindabelled VUSPI®/H10 conjugate
A inducible Pselectirexpression in human activated
platelets involved in early stages of atherosclerosis

ClofentSanchez and coINMR Biomed24, 413 (2011)



Hyperthermia nanomediators

Induective radiofrequency methad
A in alternating magnetic fields (50 kHz< 10 MHz)
A magnetic materials may act as heat mediators
Specificcabsofptiondates(SAR)
A crucial for administered dose
A dependent on particles and AC magnetic field
A determined by calorimetry

fluoroptic fiber

Duguet, Mornet and colNanomedl1, 157 (2006)



Magneticfiluid ihyperthermia
A aminatedmagnetite nanoparticles
A directly injected in tumor
A preferential uptake by glioblastoma cells

A H~ 10 kA/m ;n ~ 100 kHz

A combined with radiotherapy

A Phase II: glioblastoma multiforme and prostrate
carcinoma

but A restricted to solid tumors
A inoperative for small and scattered tumors
A necessary calculations of isothermic lines from -
computed tomography for deposit positions
A invasive thermometry

www.magforce.de
Jordan and coll. at Charité hospital, Berl
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Seltregulating hyperthermia nanomediators

Manganeserperovskite nanoparticles
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Goglio and coll.J. Mater. Chen?1, 4393 (2011)



' ,] Towards heatriggered controlled release
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Magnetic manepariticlesnin diugeresesvairs
A Onionlike liposomes
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Faure and collNanomed.: Nanotechn., Biol., Med8 (2011)



\ Towards heatriggered controlled release
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Sanchez and colll, Mater. Chenil7, 1563 (2007)



Towards heatriggered controlled release

Magnetic manepariticlesnnl diugeresesvairs

A Blockcopolymer
selfassemblies

Lecommandoux, Schatz and callbmitted



