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Magneto-thermal cancer therapy,
rules for magnetic particles

Gd@Csy(OH)y,
golden mean of nanotechnology?




ADb initio approach
Method: DFT - density functional theory

GGA-PBE - generalized gradient approximation
[Perdew, Burke, Ernzerhof, 1996]

Calculation: the total spin magnetic moment,
HUB

Software: OpenMX v.3.5 [Ozaki, 2003]

Co3@Cpp-D>




d-Electrons and their spins in transition metals
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Scheme of experiments
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Cos; and Coy; clusters
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Magnetic activity of carbides CosC,, (a) and Co3C, (b)
depending on the number of carbon atoms
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Isomers of CosCs and Coy3Cg 12 complexes
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Magnetism of isomers of CosCs (a) and Co013Cs 12 (b) complexes
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Endohedral metallofullerenes and their characteristics

C05 @ C60-Ih COS @ Cs()-Ih C013 @ CSO'Ih

total magnetic moment < 11.78 ug < 27.00 ug
magnetism per Co-atom < 2.39 ug > 2.08 ug
related to pure Co cluster < 90.6 % > 87.1 %
length of Co—C bond < 233 A > 2.09 A
number of Co-C bonds > 2 < 12
M~ (L)/N,

where M is the magnetic moment per Me-atom of given complex (ug), (L) 1s the average Me—C
bond length in A, and N is the total number of Me—C bonds in the complex
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average diameter, A

The size of fullerene cage depending
on the metal cluster insertion
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Along and across oriented Cos cluster in the C;y-Ds;, fullerene

along orientation across orientation

2.19 ug/Co-atom > 1.80 ug/Co-atom
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Conclusion

e Magnetic moment (MM) is strongly correlated to the effective hybridisation
between d-electrons of core cobalt cluster and p- or z-electrons of carbon
shell, which is closely related to the average bond length and the number of
bonds

Ia. MM of the Co,,C, complexes 1s decreased monotonically with the growing number

of C-atoms
1b. MM of the Co,,C, isomers is increased steadily with the decreasing number of Co—C

bonds
Ic. MM of the Co carbide isomers is improved with the loss of symmetry

2a. MM of the Co clusters embedded into fullerenes is dropped down with the
decreasing size of carbon cage

2b. MM of the confined Co cluster is depended on its position in the carbon cage

e Complex Co;@Cgg1s a good candidate for a cancer treatment
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