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Pedepar:

1. B pucepTauiiiniil poboTi BUuBYanucs xonecrtepuyHi piaki kpuctanu (PK), ingykoBaHi poTouyTIMBUMY XipaIbHUMU
JoMimkamy (isomepamu BiTamiHy [] Ta CIIOpiIHEHMMH CIIOJIyKaMHU), @ TAKOXK BIUIUB CTPYKTYPHOI Moaudikarii
IOMIIIOK Ha BEJIMYMHY KPOKY XOJIECTEPUYHOI cripaiti Ta ii 3HaK. KpiM TOro, Briepiie JOoCaiIKeHO JUHAMIKY
iHOYKyBaHHS XOJIECTEPUYHOI CIipasli IPY PO3UYMHEHHI KPUCTaiB CTEPOiNHUX croyK (0.1€1MM) y KparinHi
HemaruyHoro PK. TIpu npomy BHSIBJIEHO, IO MIPOLIEC PO3YMHEHHS CYNIPOBOIKYETCSI 0O€PTAaHHSIM KPUCTAJIIB,
HaIPsIMOK SKOT0 YiTKO KOPEJIIOE 3i 3HAaKOM iHAyKOBaHOI X0ecTepuyHoi crnipasi (o6epTaHHs 3a FTOAVMHHUKOBOIO
CTPIJIKOIO BiAnoBigae ii nogaTHOMY 3HaKy Ta Hasnakuy). [Ipu YO onpominenHi HematnyHux PK 3 nomimkoro 7-
Ierimpoxosiectepuny (rmpositaminy [I, 7-II'X) BUsIBJIEHO CYTTEBUI BILJIMB PiTKOKPUCTAJIIYHOIO CepeloBUIIA Ha
¢doroizomepu3saliiio npositTaminy [, sKuii Ha BiMiHY Bif] i30TPOIIHUX PO3YMHHUKIB, IPMU3BOLUTD [0 peasizallii
crienuidyHOro MexaHiaMy LUC-TpaHC isomepu3allii npesitaminy [l (hula-twist mexaHizamy). Kpim Toro, B po6oTi
II0KA3aHO, 1O J1isl IUTYYHOTO Ta COHSYHOro YO onpomiHeHHs IPU3BOAUTD A0 30iIbIIEHHS KDOKY X0JIECTEepUYHOI

cripasii, mo cnpuanHeHe doronepetrBopeHHsIMU 7-/I['X. EKCriepuMeHTaIbHO OTPUMaHa JiiHilHA 3aJ1€5KHICTb MiXK



KOHLIEHTPALi€l0 YTBOPEHOTO NpeBiTaminy [l in vitro (€TaHOJIbHMIA PO34MH) Ta KiJIbKICTIO 3HUKJIMX CMYT KaHo-
I'pankaHa B knuHOMNOLOHIN PK koMmip1i nae 3mory ii BUKOpUCTaHHS AJ1s1 [O3UMETPii 6i0JI0rYHO aKTUBHOI COHSIYHOI
Y®B papianii. B nuceprauiiiHiii po60Ti onucaHi focaimkeHHs opieHTalilHUX e(eKTiB TOHKUMU I/1iBKaMu
(amcopboBaHMMM, TIOJIIMEPHUMHU Ta JIEHTMIOPiBCbKMMU) Ha OCHOBI CTepoifiB. MOHOLOMEHHA IIJIaHApHA OpieHTallisl
HeMatnyHux PK gannmu niiBKamu OTPUMYETbCS BHACIIIOK Aii JiHiIHO nossipuzoBaHoro YO onpoMiHIOBaHHSL.
Hanpsimok oci serkoro opientyBaHHs PK 36iraeTbcst 3 BeKTOpOM MoJisipusallii cBiTyia. BusiieHo, mo afgcop6oBaHi
mosekynu 7-II'X (ta niBku JleHrmiopa-biomkeTT Ha ix OCHOBI) 3a06€31euy0Tb TOMEOTPOIIHY OPi€HTalli0
HematnyHux PK (i3 Bif'eMHOI0 Ta OJATHOIO Ai€JIeKTPUYHOIO aHI30TPOII€I0), sIKa 3MIHIOEThCS Ha NIJIAHAPHY Mif Ji€eto
JiHitHO nossgpusoBaHoro YP onpominenns. Kpim Toro, gocuimkeHo S- Ta B-edpexru nyst nBomomeHHnx PK kKoMipok

i3 IJIaHAPHOIO Ta FTOMEOTPOIIHOIO OPieHTALi€l0.

2. In this thesis it has been found that the cholesteric phase is induced in the nematic liquid crystals (ZhK-805 and
ZLI-1695) by steroid biomolecules (vitamin D isomers and relative compounds) as chiral dopants. It has been
observed that dopants with rigid steroid skeleton (cholesterol, 7-dehydrocholesterol, lumisterol and ergosterol)
possess lower helix twisting power (HTP) in contrast to steroid with flexible molecular structure of vitamin D
(ergocalciferol). For the first time dynamic of the cholesteric phase induction was studied by observation the
dissolution process of a steroid microcrystal of 0.1élmm length at the nematic droplet. Using a polarizing
microscope, the new effect of rotation of a needle-shaped or prismoidal microcrystals was observed during
dissolution in the nematic droplet and the correlation between the rotation direction and the sign of the induced
cholesteric helix was observed. By simultaneous irradiation of provitamin D in ethanol and in the LC matrices
(ZhK-805, ZLI-1695) with BUV-60 (or EL-30) lamp significant difference in the spectral kinetics has been revealed.
Dramatic increase in the absorbance suggests that the trans-isomer tachysterol is formed more efficiently in the
LC matrix. When the wedge-like LC cells with the cholesteric mixtures were irradiated with fluorescent lamp (EL-
30), a progressive decrease in the Cano-Grandjean stripes number with exposure time was observed. This
indicates that the chiral dopant undergoes phototransformation (hexadiene ring-opening) into a photoisomer
possessing lesser HTP. Linear correlation between the decrease in the Cano stripes number and accumulation of
previtamin D (in vitro) has been observed under simultaneous solar irradiation of the LC cell and the cuvette with
ethanol solution of 7-DHC. By this means our findings hold promise for dosimetry of biologically active UV-B

solar /artificial radiation (280€315nm) by observation the Cano stripes number depending on the accumulated UV
dose. The LCs photoalignment by thin films of the steroid biomolecules was examined. The photoalignment ability
both of the provitamin D3-doped polymer film using polymethylmethacrylate (PMMA) and the monolayers of
provitamin D3 adsorbed (or deposited by Langmuir-Blodgett techniques) at the substrate surfaces of a LC cell was
studied in the thesis. Using provitamin D3 adsorbed films, a possibility of electrically controlled change in the LC
orientation was studied. Transmission-Voltage characteristics of both non-irradiated (H orientation) and
irradiated (P orientation) parts of the cell with nematic LCs were measured and reversible switching between the
two orientations have been achieved by applied electric field (2é4V) that is usable for high contrast of the pixels in
the LC display technology.
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