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IRON OXIDE 
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Magnetic properties Optimum size

Biocompatibility



INTRODUCTION

A great versatility …



INTRODUCTION

Most drugs are orally or parentherally 
administred

Partial degradation of 
the drug before Reduction of the 

Conventional administration

the drug before 
reaching its destination 

I di t l

potential effects of 
the drug

P b bl idImmediate release 
of the drug

Probable side or 
adverse effects

N d t i th th ti Di t dNeed to improve the therapeutic 
properties of drugs

Directed 
system



INTRODUCTION

However…

Low colloidal stability at physiological pH

Surface treatment

I d ti itChemical stability Increased reactivity

Reduced toxicity

Hydrolysis and condensation of silica alcoxide
t th ti l f idprecursors onto the particle surface provides 

several advantages

Final properties will depend on the type of aggregate that they form



PREPARATION OF SILICA COATED NANOPARTICLES

• SYNTHESIS OF MAGNETIC NANOPARTICLES
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PREPARATION OF SILICA COATED NANOPARTICLES
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RESULTS

• STRUCTURAL CHARACTERIZATION

T2hMaghemite/TREGg
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• STRUCTURAL CHARACTERIZATION
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RESULTS

• STRUCTURAL CHARACTERIZATION
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RESULTS

• STRUCTURAL CHARACTERIZATION
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• STRUCTURAL CHARACTERIZATION
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RESULTS

• STRUCTURAL CHARACTERIZATION
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RESULTS

• COLLOIDAL CHARACTERIZATION
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RESULTS

MAGNETIZATION CURVES IN SUSPENSION COOLED TO 5 K
 e)

• MAGNETIC PROPIERTIES
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RESULTS

MAGNETIZATION CURVES IN SUSPENSION COOLED TO 250 K

• MAGNETIC PROPIERTIES
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• Both samples have superparamagnetic behavior at 250 K• Both samples have superparamagnetic behavior at 250 K

• Magnetization saturates at higher fields in D2H than DMSA 

due to the decrease of interactionsdue to the decrease of interactions



RESULTS

ZERO FIELD COOLING-FIELD COOLING 
• MAGNETIC PROPIERTIES
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RESULTS

AC SUSCEPTIBILITY 0,00015
 

TREG & T12H
• MAGNETIC PROPIERTIES
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The aggregate size of the particles is larger



RESULTS

 DMSA &D2H AC SUSCEPTIBILITY 

• MAGNETIC PROPIERTIES
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CONCLUSIONS

SiO2-coated maghemite nanoparticles with spherical and rod-likeSiO2 coated maghemite nanoparticles with spherical and rod like
nanostructures are synthesized using a reproducible method

From TREG-coated maghemite nanoparticles, we obtained
condensed SiO2 spheres filled with magnetic nanoaggregates

From DMSA-coated maghemite nanoparticles, we obtained
isolated SiO2 spheres filled with 1-5 magnetic nanoparticles

The nature of the magnetic interactions between the Maghemite-
coated SiO2 particles depends on the molecule coating of the2 p p g
magnetic particles:
TREG-coated Increasing interactions
DMSA coated Decreasing interactionsDMSA-coated Decreasing interactions
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