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The magnetic nanoparticle
synthesis
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1nm < d < 20nm
metallic ions Fe3+, 

Co2+, Ni2+, …
cubic ferrite 
nanoparticle

hydrophobic hydrophilic
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Nanoparticle surface coating
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Superparamagnetism
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Complex nanoparticulated
magnetic systems
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Ex situ versus in situ
template loading & 

applications
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In situ Species diffusion

Fe2+

Fe2+

NaOH ( )C

Fe(OH)2

mesoporous
template

oxidation

  nanocomposite

cycling ( )N

(200 µm )

Fe2+ concentration

Styrene-Divinylbenzene

NL 1, 105 (2001)
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∆M = (∂M/∂C)∆C + (∂M/∂N)∆N

M(C,N) = A[1-exp(-αC)][1-exp(-βN)]

CM 15, 2485 (2003)
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SEM-EDX
PSS(a) 201, 898 (2004)
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Ex situ Nanoparticle diffusionVermiculite
Mg3(Al,Si)4O10(OH)2.4H2O is an expanding clay 

material with:
① Mg2+ cation in the interlayer region to balance the 

layer charge;
② Mg2+ cation strongly hydrated separating adjacent 

layers producing a shrinking and swelling clay;
③ Mg2+ cation that can be exchanged with other 

cation when water gets into the interlayer;
④ Asbestos free availability.
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Ex situ

INPI-001639
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Cell Tagging
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Closing Remarks
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