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| Antibodies Magnetic micro- or nanobeads: We seek for iron oxide nanorods: Why nanorods are so unstable as compared to nanobeads?
\\\\ f * MR imaging; > High specific surface - small enough If using B~1 mT
Adsorbed molecules « Cell separation; > High interaction with H - large enough \JL d~5 nm van der Waals interaction is much stronger for rods than for beads
* Hyperthermia; > Strong MO response > L/d>5 L~25nm (larger contact area)
N  Detection of biomolecules by ELISA g. p. 0 3
Magnetic nanorods: » Well dispersed in water > graft polymers/polyelectrolytes o Ay L (ﬂ)i Corr
> Same applications with enhanced magnetization Milosevic et al. Mohaparta et al. Orza et al. vaw 24+/2d \h ?
> Detection of biomolecules by magneto-optic effects J. Phys. Chem. (2011) Nanosgéle (2015) ASC Appl.‘.Mater. Int. (2?17) L~30nm, d~6nm:;
: h ~0.5 nm — two water layers separating particle surfaces
: : Light
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response to %
+ Relate C_4, to change of { Detailed studv of d stability is missi
relaxation Hme blomolecule % Detailed study of nanorod stability is missing

Y Y Our work: go further in realization and
No stabilization Stabilization by PEI ~ Stabilization by P]!ZG—NHz understanding of nanorod dispersion
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Akaganeite p-FeOOH 1 ~ 12 Reduction of B-FeOOH to iron oxide

Hydrolysis of FeCl3 .6H20 at 80°C The protocol with PEI Effect of number of cycles, duration and microwave power
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| The protocol without PEI
Blesa et al. Reactivity of Solids (1986)
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1. Magnetic attraction due to remnant magnetization (~15 kA/m): - : Wwith letion
U << k.T (rods are too Brownian) 4. Steric repulsion due to polymer layers overlap : . without depletion 10 t dep €lio .
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Conclusions: 1. Two-step nanorod synthesis + grafting of 3 different polymers/polyelectrolytes;

2. Optimum polymer amount for minimal aggregation (X=0.5) = interplay: steric repulsion vs depletion;

3. Nanorods/PAA or Polymethacryl-PEG: stable at 8<pH<11; Nanorods/bi-phosphonate-PEG: stable at 1.5<pH<11.
4. Best stability with bi-phosphonate-PEG grafted at acidic pH

5. Theoretical estimations suggest stronger nanorod aggregation for smaller grafting density (PCP vs OPT)




