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Magnetic Nanoparticles for Biomedicine Applications
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The combination of nanotechnology and molecular biology has been developed into an

emerging research area; nanobiotechnology. Magnetic nanoparticles have shown prominent

progress in particle size control, particle coatings for stability, and enhancement of contrast in

magnetic resonance imaging (MRI).
applications in biology and medicine,
purification.
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[Gd(DTPA)(H,0)]*(Magnevist™)  [Gd(DTPA-BMA)(H,0)] (Omniscan™)

[Gd(BOPTA)(H,0)J*(MultiHance™) [Gd(DTPA-BMEA)(H,0)] (OptiMARK™)
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[Gd(DOTA)(H,O)I (Dotarem™)  [Gd(HP-DO3A)(H,0)] (ProHance™)  [Gd(DO3A-butrol)(H,0)] (Gadovist™)
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Characteristics of iron oxide nanoparticles currently marketed or under clinical investigations

Names Company Applications Relaxometric T1/2 in human Coating agent

properties * 1.5 T hours** size ***

mM st (umol Fekg) (nm)

Hydrodynamic

Ferumoxides AMI-25 Guerbet Liver r=10.1 2 Dextran T10 120-180
B/Feridex® Advanced imaging
Magnetics Cellular =120 30y
labelling
Ferumoxtran-10 AMI-227 Guerbet Metastatic
BMS- 180549 Advanced lymph node
Sinerem®/Combidex® Magnetics imaging
Macrophage r;=9.9 24-36
imaging
Blood pool ry=65 45)
agent
Cellular
labelling
Ferumoxytol Code 7228 Advanced Macrophage
Magnetics imaging
Blood pool r=15 10-14
agent
Cellular ra=89 (18-74)
labelling
Guerbet Oral GI na. Oral Silicon 300
d d imaging

Dextran T10, T1 15-30

Carboxylmethyl-dextran 30

Ferumoxsil AMI-121
Lumirem®

«®

Magnetics
Ferucarbotran SHU-555A Schering Liver rn=9.7 24-36
Resovist® imaging
Cellular =189 8-12)
labelling
SHU-555C [38] Supravist® Schering Blood pool  r=10.7 6 21
agent
Cellular =38 (40)
labelling
Feruglose NC100150 GE-HC Blood pool  n.a 6
Clariscan® (abandoned) agent 36)
Fermistene Abdoscan® GE-Healthcare  Oral GI na Oral Sulphonated 3500
imaging styrene—divinylbenzene
copolymer
Ferropharm Blood pool ;=14 0.6-1.3 Citrate 7
agent
Cellular =334 (15-75)
labelling

Carboxydextran 60

Carboxydextran

Pegylated starch 20

VSOP-C184

* 1.5 T, 37°C, water or in plasma, mM™" s™'; ** (clinical dose); *** laser light scattering.
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