Proflavin binding to LSMO nanoparticles at
temperatures above and below the Curie point

Dukhopelnikov E. V., Blyzniuk I. N., Bereznyak E. G., Gladkovskaya N. A.

O.Ya. Usikov Institute for Radiophysics and Electronics of NAS of Ukraine, Kharkiv, Ukraine

e-mall: dukhopelnikov@gmail.com

Idea:
- to investigate the binding ability of lanthanum strontium manganese oxide nanoparticles to proflavine at temperatures below and above the Curie point

- to calculate the binding parameters of Pf interaction with LSMO NPs
- to evaluate the influence of the changes in the magnetic properties of LSMO NPs on their loading with the Pf
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In the presence of NaCit the intensity of the Pf
spectrum decreases at LSMO NPs addition.

The coating of LSMO NPs with NaCit facilitates the
binding of Pf to the surface of nanoparticles.
Explanation: DLS data show that zeta potential of
the nanoparticles' surface is equal to -40.
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The titration experiments were performed at fixed Pf  The part of bound Pf increases if the loading takes
and NaCit concentration and varied LSMO NPs place at temperatures above the Curie point. It is
concentration. The addition of modified LSMO NPs caused by partial destruction of NPs aggregates in
causes a decrease in the intensity of the Pf absorption = suspension upon LSMO NPs losing their
spectrum. superparamagnetic properties.
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The treatment of the experimental data

The experimental dependencies of the free Pf
concentration on the total LSMO NPs concentration
were fitted by the Langmuir equation:
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The optimal values of Pf to modified LSMO NPs binding
constant (k) and the number of Pf molecules loading on
the LSMO nanoparticle (n):

T, °C k, mol™ n
25 2x10* 110
60 2x10° 150

The heating above the Curie point does not change the
binding constant of Pf to LSMO NPs but increases the
degree of Pf loading.

- Loading Pf onto LSMO NPs requires preliminary modification of nanoparticles surface to give it a negative charge.

- At temperatures above the Curie point, the loading of Pf on the surface of nanoparticles is more efficient.
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