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OpHMMm n3 Hambonee BaXKHbIX NPUMEHEHUIA TEPMOUYYBCTBUTE/IbHbIX NOSIMMEPOB B TKAHEBOM
NHXXEeHepumn ABNAETCA UCMO/Ib30BAHME UX ANA POCTa KNETOYHbIX NAacToB. Mpn TemnepaType Bbllle
HUXKHEW KpUTMYEeCcKoW TemnepaTypbl pactBopeHua (HKTP) TepmouyBcTBUTENbHbIE MNOAMMEPDI
HepacTBOPUMbI, U pAg, U3 HUX, Npexae Bcero nonu-(N-nsonponun)akpunamua) (PNIPAM) ¢ HKTP
okono 32°C, aaresmvBeH Ana Knetok. Mpu noHuKeHun TemnepaTypbl HuxKe HKTP B pesynbTate
PacTBOPEHMA MaTpULbl KAETKM WAM KAETOYHble NAacTbl OTKpennawTca OT cybecTpata 6es
npMmeHeHUA QGepMeHTAaTUBHOM WANM  MexaHu4vyecko 06paboTku. Knaccumyeckme meTtogbl
nccnefoBaHMA NepexoaoB «KAyb6oK-rnobyna» B cMctemax TepMoYyBCTBUTE/IbHbIA NOAMMEP-BOAA,
Takue, Hanpumep, Kak Typouanumetpua, guddepeHUNanbHaa CKAHUPYIOWAA KanopumeTpusa, He
BCerga Mo3BONAKT NpeacKasaTb 3aKOHOMEPHOCTU MPOLECCOB POCTA U OTKPENAEHUA KAETOYHbIX
nnactos. HegasHO 6bI10 NOKA3aHO, YTO METOA, 3N1EKTPOHHOIO NapamarHMTHOro pesoHaxca (3MP) B
pamMKax MeToAMKM CNUHOBOTO 30HAa U CMMHOBOM METKM AaeT bonblie MHPopmaumm o npoueccax
peopraHuMsaLmm cpeabl B Xo4e nepexoaa «knybok-rnobyna» [1].

TemnepaTypHble MHTEPBAbI Nepexoaa «Kaybok-rnobyna» B BOAHbIX pactBopax PNIPAM u ero
COMO/IMMEPOB C NOAUNAKTMAOM M nonu-(N-TpeTbyTua)akpunammgom 6biavM onpeaeneHbl Hamu
metogom 3MP B pamMKax MeTOAMKM CMMHOBOTO 30HAAQ (B KayecTBe 30HAA WMCMNO/b30BaAH
HUTPOKCUNbHLIN pagukan TEMPO). [Moka3aHo, 4TO peopraHM3auMa cpeabl MNpPoOAO/KaeT
NPOUCXOANTb NPU AaNbHeNLWeM NoBblleHUN TemnepaTypbl Bbilwe HKTP, 4To MoyKeT yKasbiBaTb Ha
nepexon, rnobynbl u3 «pbixnoro» B 6osnee «crKatoe» coctosHue. [lyTem maTemaTUyeckoro
MmoaenmpoBaHua cnektpos ISMMP oueHeHbl A0NM paguKanos B rMApodOobHbIX U rMAPOPUNBHBIX
0bnacTax B BOAHbLIX PAcTBOpax MONMMEPOB MPWU pasHbix TemnepaTypax. [MoKasaHo, 4To [0AM
paauKana B rnobyne noMmepa MOXKHO Ka4eCTBEHHO OLEeHMBATb NO OTHOCUTE/IbHOMY U3MEHEHWIO

aMnAnTya KOMNoHeHT cnekTtpa J3I1P.

PaboTa BbinonHeHa nNpun puHaHcoBol noaaepke POOU (rpaHt 20-02-00712).
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One of the most important applications of thermoresponsive polymers in tissue
engineering is as substrates for cell sheets. At temperatures above the lower critical solution
temperature (LCST), thermoresponsive polymers are insoluble, and some of them, primarily
poly(N-isopropyl)acrylamide) (PNIPAM) with LCST about 32° C, are adhesive to cells. When the
temperature drops below the LCST, as a result of dissolution of the matrix, cells or cell sheets are
detached from the substrate without enzymatic or mechanical treatment. Classical methods of
studying the coil to globule transitions in thermoresponsive polymer-water systems, such as, for
example, turbidimetry, differential scanning calorimetry, do not always allow predicting the
patterns of growth and detachment of cell layers. Recently, it was shown that the electron
paramagnetic resonance (EPR) in the framework of spin probe and spin label techniques provides
more information about the processes of reorganization of the environment during the coil to
globule transition [1].

The temperature ranges of the coil to globule transition in aqueous solutions of PNIPAM
and its copolymers with polylactide and poly(N-tert-butyl acrylamide) were determined by us
using EPR within the framework of the spin probe technique (we used the TEMPO nitroxyl radical
as a probe). It is shown that the reorganization of the polymer chains continues to occur with a
further increase in temperature above the LCST, which may indicate the transition of the globule
from a "loose" to a more "compressed" state. The fractions of radicals in hydrophobic and
hydrophilic regions in aqueous solutions of polymers at different temperatures were estimated by
mathematical modeling of EPR spectra. It has been shown that the fraction of the radical in the
polymer globule can be qualitatively estimated from the relative change in the amplitudes of the

EPR spectrum components.
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