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Menanunsl gBisitoTcs 4-M (QyHIaMEHTAIBHBIM KJIACCOM OMOJIOTUYECKHUX TMOJIMMEPOB HApAIY C
HYKJICMHOBBIMU KHCJIOTaMH, OeikamMu M monucaxapugamu [1]. Cpemu mpouero ux OTiIMYaeT
HaJM4He BRICOKOH yCTOWUMBOI KoHIEeHTpanuy paaukanos (okomno 108-10% mryk ma rpamm) [2].
DTO IPUBOJUT K TOMY, YTO B MEJTAHMHAX TOMHUMO KJIACCUUECKUX JJIs1 OMOJIOTUYECKUM MaTepHalioB
TUNOB  B3aUMOJCHUCTBMH, TaKuX KaK BOJOPOJHBIE CBSI3M, T-CTEKHHI, KYJIOHOBCKOE
B3aUMO/ICHCTBUE pa3/IeJICHHBIX 3apsAI0B, BO3SMOKHO BO3HMKHOBEHHE OOMEHHOTO M MarHMTHOTO
JUMOJBHOTO B3aWMOJEWCTBUS BBUAY HAJIWYUS HEKOMIIEHCUPOBAHHBIX CIMHOB HECHAapEHHBIX
paaukanoB. J[ns Jierko KpUCTAUIM3YIOLIUXCS OPraHHMYECKUX apoOMaTHYEeCKHX paJuKalloB
W3BECTHO, YTO KOHTPOJIb PACCTOSIHHSA MEXIY CIHUHOBBIMU IJIOTHOCTSAMH PAJUKAIOB M yrjia
MTOBOPOTA MEXKIY IJIOCKOCTSIMH TT-CUCTEM MO3BOJIIET U3MEHSTh TUIl HAOII01aeéMOT0 MarHUTHOTO
nopsizika [3-4]. TTockosbKy KOHIIEHTpAIMs PaJdKaIOB B MElaHMHAX 3aBHCUT OT KOHIICHTPAILIUH
BOJIbI, MBI HCCJICOBAIN MX CTPYKTYpHBbIC mapameTpsl [5] U MarHUTHBIH OTKIUK B YCIOBHSX
pazHoro ypoBHs rujpartanuu. lccrnenoBaHue mokazano, YTO POCT BIAKHOCTH MaTepuana
MPUBOJUT K 3HAYUTEIILHOMY COKpALIEHUIO PACCTOSHUS MEXKIY T-CONPSIKEHHBIMU CIIOSMU B
crekax [5]. Kpome Toro, yBnakHeHHE MPUBOJUT K COKPAIICHHUIO TMapa- U (eppoMarHUTHBIX
KOMIIOHEHT B MarHUTHOM OTKJIMKE MenaHuHa. /s oObsicHenust HabmoqaeMoi (peHOMEHOJIOTHH
MBI HCIIOJIb30BaIM MOJIEIb 00pa30BaHus CBs3¢i THa “pancake”.

bubmuorpadust

[1] K.A. Motovilov and A.B. Mostert, Soft Matter, (2024), DOI: 10.1039/D4SM00491D.
[2] J.V. Paulin et al, Materials Advances, 5, 1395 (2024).

[3] Q. Jiang et al, Advanced Materials, 34, 14, 2108103 (2022).

[4] H. Gan et al, PCCP, 25, 3005 (2023).

[5] P.A. Abramov et al, PCCP, 25, 16212 (2023).

[6] K. Mol¢anov and B. Koji¢-Prodi¢, IUCrJ, 6, 156 (2019).


mailto:k.a.motovilov@gmail.com

The Hydration-induced Pancake Bonding in Melanins
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Melanins are the 4" fundamental class of biological polymers along with nucleic acids, proteins
and polysaccharides [1]. Among other things, they are distinguished by the presence of a persistent
high concentration of radicals (~ 10*8-10%° per gram) [2]. It means that in addition to interactions
that are well known for the other biological polymers, i.e. hydrogen bonds, w-stacking, Coulomb
interaction of separated charges, in melanins the exchange and magnetic dipole interactions caused
by unpaired electron spins become possible. For well-crystallizing organic aromatic radicals, it is
already known that by controlling the distance between the spin density of the radicals and the
rotation angle between the planes of n-systems, it is possible to change the types of observed
magnetic ordering [3-4]. Since the concentration of radicals in melanins depends on the
concentration of water, we studied their structural parameters [5] and magnetic response at
different levels of hydration. The study demonstrated that hydration causes a significant decrease
in the distance between m-conjugated planes within stacks [5]. Also, hydration induced the
decrease of para- and ferromagnetic components in the magnetic response of melanin. To explain
the observed phenomenology, we used the pancake bonding model.
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