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Pedepar:

1. MeTo10 pobOTH € CTBOPEHHS HAYKOBUX OCHOB [1JI51 BUKOPUCTAHHSI IilpoO6HOr0 KpeMHE3eMy B KOMIIO3UTaX
MEeIMYHOTro IPU3HaY€eHHs Ha OCHOBI HAHOKpeMHe3eMiB i rifpodinbHux 6iomaTepiaiB, TaKUX SIK OyPIITHHOBA
KUCJIOTa, IPUPOAHUI OyPIITHH, NUCIIEProBaHi rpuby Amanita muscaria, ajibriHOBa KUCJIOTA. AKTYaJIbHICTh: B JAaHUI
Yyac Maibke He BUBYE€HA MOJKJIMBICTh CTBOPEHHS 6i0HAHOKOMIIO3UTHUX CHUCTEM, B SIKUX BUKOPHCTOBYIOTHCS
rinpodo6Hi kpemHe3emu. [ToeqHaHHS B OfHIN cucTeMmi rinpodo6HUX Ta rigpodilbHUX MaTepialiB Ma€e SIK
3arajlbHOHAYKOBUIA, TaK i NPaKTUYHUI iHTEepec, OCKiIbKYM B3aeMOJIis TiipoPoO6HUX Ta riipo@iibHUX YACTUHOK B

CyXOMy BI/IFJ'[H,[[i Bi]_I6YBa€TbCH 3d PAXYHOK BdH-I€P~-BadaJIbCOBUX 3B’93KiB. HpI/I nepeBe;LeHHi OH1X KOMITIO3UTHUX



YaCTMHOK y BOJJHE CEPEIOBHUIIE BiIOYBAIOTbCS IPOLIECH iX rifpaTalii, sKi 3 TepMOJMHAMIYHOI TOUKU 30Dy
KEPYIOTHCSI IPUHLMIIOM MiHiMi3allil BiJIbHOi €Heprii CuCTeMHU BOJa-TBEPAE Tijio. MeTonu: HU3bKOoTemneparypHa 1H
SIMP cniekTpockoris, TBephoTineHa IMP criektpockoriisi, repmorpasimerpist, TEM ta CEM mikpockomis, [4-
CIIEKTpOCKOMis. [ MPUroTyBaHHS 3pa3KiB BUKOPUCTOBYBAJIA METO]], 3MOUYyBaHHsI-BUCYIIYBAHHS 3 HACTYIIHOIO
MEeXaHOXIMIUHOIO akTuBaLj€lo. [JaHnit MeTo, BUSIBUBCS e(DeKTUBHUM SIK IJIs Tigpo@inbHUX TaK i s rifpodobHnx
marepiaJiB, IpY LIbOMY MOBITPS 3 Mi’XKYaCTMHKOBOTO [IPOCTOPY TipodoOHUX MaTepialiB BUIATSIIOCS LIISIXOM
II030BAaHMX MEXaHIUHMX HaBaHTAKE€Hb B IIPUCYTHOCTI BOAU. Y AUCepTaLiiiHill poOOTi IIpeficTaByieHi pe3yabTaTu
JOCJIiIPKEHHS [0/10 MOXJIMBOCTI BUKOPUCTAHHSI IifpoPOOGHOr0 KpeMHE3EMY, B SKOCTi KOMIIOHEHTH KOMITO3UTHUX
crucreM 6iomenuyHoro npusHayeHHs. [TokasaHo, 1o npouec rigparatii rnosisrae y ¢opmMyBaHHi Ha IOBEPXHi
CUCTEMU HAHOPO3MIiPHUX KJIACTEPIB BOMMU, SKi B3A€EMOZIIOTh 3 [IOBEPXHEIO [TIEPEBAXKHO 32 BAH-[I€P-BaajlbCOBUM
MEXaHi3MOM, a CTPYKTypa BOAM 3aJIEKUTD Bifl TipaTOBAHOCTI Ta HAABHOCTI JOJATKIB OPraHiYHUX PEYOBUH.
3po6ieHO NpUMyILIEeHHS, 10 KOMIO3UTHI cuctema AM-1(A-300) /6ypiutTuHoBa Kucaora, AM-1/6ypmTtusa tTa AM-1(A-
300)/Amanita muscaria, sIKi IOTPaIIsSIoTh Y Pifike cepefoBUlle MTYHKOBO-KUIIKOBOIO TPAKTY 3aBIsIKU HasIBHOCTI
rinpogo6HOro KpeMHe3eMy, GOPMYIOTb Ha IIOBEPXHi CJIM30BOi 060JI0HKU MiXK(a3HUI MPOLIAPOK KJI1aCTEPU30BAHOI
BOJIY 3 YACTKOBO MOPYIIEHOIO CiTKOIO BOJAHEBUX 3B'sI3KiB. Lle, 3 0IHOro 60Ky, MOXKe BIIJIMBATH HA TIOBHOTY 3aCBOEHHS
6i0aKTHMBHUX PEYOBUH, a 3 IPYTrOro BU3HAYATU MIBUIKICTD iX BUBLIbHEHHS. TaKuM YHOM MOXYTb OYTH CTBOPEHI
CHACTEMU NIPOIPaMOBaHOi JOCTaBKU aKTMBHUX PEYOBUH Ta 301blIeHO iX 6ioocTynHicTh. [ToKa3aHo, 1110 Ha OCHOBI
rigpodinbHOro i rifpodobHOro KpeMHe3eMiB Ta ix cymii 1/1, METOIOM 4,030BaHMX ME€XaHIYHMUX HAaBaHTaKEHb
MOXYTb OYTY OTPUMaHi KOMIIO3UTHI CUCTEMHU 3 OypPLITHHOBOI KUCJIOTOIO, B SIKUX 3HAYHA ii 4aCTHMHA pPO3NOAiNseThCs
B HAHOPO3MIpPHUX MI>KYaCTMHKOBHUX 3230paxX KPEMHe3€eMiB. 3aJIe5KHO Bifl C1I0CcO0y IPUTOTYBAaHHS KOMIIO3UTY
3MiHIOIOTBCS TaKi TEKCTYPHi IapaMeTpy, SIK IUTOMA IOBEPxH: i 06'eM 1op. AfncopboBaHa riipoooHUM
KPEMHE3€MOM BOJIA Ma€ MAKCMMaJIbHY MiXK(a3Hy €Heprilo i 3HaXOAUTbCS B KIIACTEPU30BAHOMY CTaHi, IPUIOMY
paziiyc knacrtepis He nepepumye 10 HM. FIMOBIpHO, 3pOCTaHHS BeIMYMHM Mixk(a3HOi eHeprii B IpoIeci CTBOPEHHS
KOMIIO3UTY MeTunkpemHesem/H20 nif BIIJIMBOM BUCOKUX MEXaHIYHUX HaBaHTaXXEHb, 00YMOBJIEHE I1€PEXOI0M
BOJM 3 00'€MHOTO B KJIACTEpU30BaHUi cTaH. [Ipu ogHakoBOMY BMICTi Bogu, Mixk¢asHa eHeprig (0S)
MeTuIKpeMHe3eMy (AM-1) BusiBusiacs B 2,5 pasy Bullle, HiXX /1711 CTBOPEHOT0 Ha 10r0 OCHOBi KOMITO3UTY AM-
1/BK /H20, w0 o6ymoBieHo pOpMyBaHHSIM Ha noBepxHi AM-13 immo6inizoBanoio BK kiacTepiB Bogy 6i1b110r0
poamipy. TakuM 4nHOM, eHeprid rifpo¢doOHOi rifparalii METUIKPEMHE3eMy OyZe BUILOIO, HDK ITpM iMMoGini3alii Ha
rioro nosepxHi BK. 3arponioHOBaHO BUKOPUCTAHHS [JIs1 MEJMYHOTO 3aCTOCYBaHHA rpuba Amanita muscaria B ckyIai
HAaHOKOMITO3UTHOI CUCTEMU 3 aMOPGHUM, BUCOKOTIMCIIEPCHUM TifipodinbHUM i rimpodobHMM KpemHesemamu. [1Tpu
LIbOMY Ilepe0ayaeThCs, 10 OCHOBHI TOKCUYHI KOMIIOHEHTH, SIKi B IJIOJJOBOMY TiJli rpuba 3B'43aHi eH3umMaMu, OyayTh
ancopOyBaTUCs IOBEPXHEIO KPEMHE3EMY, IO BOJIOJ i€ BUCOKOIO CIIOPiAHEHICTIO 10 6iIKOBUX MOJIEKYJI i pa3oM
OyIyTb BUBOJAUTHUCH 3 OpraHi3my. [TokasaHo, 10 Boja BXOJUTb 10 CKJIaAy rpru6a abo oro KOMMO3UTY 3
HaHOKpEeMHe3eMaMU MoXe IepebyBaTU B CUJIbHO- i ciaboacolifioBaHux ctaHax. OCTaHHIlN cTabini3yeTbcs
KOHTAaKTOM 3i CJIa00I0JISIPHUM CEPELIOBUIIEM, 1110 MOEJIOE Iiipodo6HYy YacTuHY PocoinifHUX CTPYKTYP
CIM30BOi 060JIOHKU KUIIEYHUKA. BUCIIOBIEHO NPUNYIIEHHS, 10 B OpraHi3mi Leii epexT 6yze nmiapuiyBaTu
6i0OCTYIHICTh aKTUBHUX PEYOBHH, SIKi IeCOPOYIOTHCS 3 KOMIIO3UTHOI cucTeMU. IJis rifpaToBaHoOi abriHOBOI
KUCJIOTY Ha BiIMiHY Bif iHIIMX BUBYEHUX CUCTEM 3aMiHa nosiTps cepenosuinem CDCI3 cynpoBoKyeThCs He
3MEHIIEHHSM, a 36i/IbIIEHHAM B3aEMOJIii BOIM 3 TOBEPXHEI0. VIMOBIPHO, 11€ 06yMOBJIEHO (GOPMYBaHHAM B
MIXKYaCTMHKOBMX 3a30Pax CUCTEMHU KJIACTEPIiB BOJH, 3B'SI3aHOI 3 KAPOOKCUIIbHMMY TOBEPXHEBUMU I'PYIIaMU
KUCJIOTHUX 3aJIMIIKIB. [Ipy 11bOMY IPOHUKHEHHS B MIXXUaCTUHKOBI 3a30pU MOJIEKYJ XJIOPOOPMY BUSIBIISIETHCS
TEpPMOJMHAaMIYHO HeBUTigHUM. Ki1touoBi cyioBa: rifpodo6Huil Ta rigpodinbHUN KpeMHe3eMH, OYPIITHH,
OypIUTHMHOBA KMCJIOTA, Amanita muscaria, KOMIIO3UTHI CUCTEMU, MiK(da3zHa eHeprisi, CUIbHO- i cJ1a003B's13aHa BOAA,

aJIbriHOBa KUCJIOTA.

2. The purpose of the work is to create a scientific basis for the use of hydrophobic silica in medical composites
based on nanosilica and hydrophilic biomaterials, such as succinic acid, natural amber, dispersed Amanita mussaria
mushrooms, and alginic acid. The relevance of the work is due to the fact that currently the possibility of creating
bionanocomposite systems, which use hydrophobic silicas, has hardly been studied. The issue of combining



hydrophobic and hydrophilic materials in one system is of both general scientific and practical interest, since the
interaction of hydrophobic and hydrophilic particles in a dry state occurs due to van der Waals bonds. When these
composite )hydrophobic-hydrophilic) particles are transferred into an aqueous medium, their hydration processes
take place, which from a thermodynamic point of view are governed by the principle of minimizing the free energy
of the water-solid body system. Low-temperature IHNMR spectroscopy, solid-state NMR spectroscopy,
thermogravimetry, TEM and SEM microscopy and IR spectroscopy were chosen as the main methods of further
investigation. The wetting-drying method followed by mechanic and chemical activation was used to freeze the
samples. This method was effective for both hydrophilic and hydrophobic materials, while air was removed from
the interparticle space of hydrophobic materials by dosed mechanical loads in the presence of water. It is assumed
that the composite system AM-1(A-300)/succinic acid, AM-1/amber and AM-1(A-300) /Amanita mussaria, which
enter the liquid environment of the gastrointestinal tract due to the presence of hydrophobic silica, form an
interface layer of clustered water with a partially broken network of hydrogen bonds on the surface of the mucous
membrane. This, on the one hand, can affect the complete absorption of bioactive substances, and on the other,
determine the speed of their release. In this way, systems of programmed delivery of active substances can be
created and their bioavailability can be increased. It is shown that on the basis of hydrophilic and hydrophobic
silicas and their 1/1 mixture, composite systems with succinic acid can be obtained by the method of dosed
mechanical loads, in which a significant part of it is distributed in nano-sized interparticle gaps of silicas.
Depending on the method of preparation of the composite, such textural parameters as specific surface area and
pore volume change. Water adsorbed by hydrophobic silica has the maximum interfacial energy and is in a
clustered state, and the cluster radius does not exceed 10 nm. Probably, the increase in the value of the interfacial
energy in the process of creating the methylsilica/H20 composite under the influence of high mechanical loads is
due to the transition of water from the bulk to the clustered state. With the same water content, the interfacial
energy (oS) of methylsilica (AM-1) was 2.5 times higher than for the AM-1/SA /H20 composite created on its basis,
which is due to the formation on the surface of AM-1 with immobilized BC of larger water clusters. Thus, the
energy of hydrophobic hydration of methylsilica will be higher than when immobilized on its BC surface. The use
of the mushroom Amantia muscaria as part of a nanocomposite system with amorphous, highly dispersed
hydrophilic and hydrophobic silica is proposed for medical use. At the same time, it is assumed that the main toxic
components, which are bound by enzymes in the fruiting body of the mushroom, will be adsorbed by the surface of
silica, which has a high affinity for protein molecules, and will be excreted from body together. It is shown that the
water included in the composition of the mushroom or its composite with nanosilicas can be in strongly and
weakly associated states, The latter is stabilized by contact with a weakly polar environment that simulates the
hydrophobic part of the phospholipid structures of the intestinal mucosa. It is assumed that this effect will
increase the bioavailability of active substances desorbed from the composite system in the body. For hydrated
alginic acid, in contrast to other studied systems, the replacement of air with CDCI3 medium is not accompanied
by decrease, but an increase in the interaction of water with surface. This is probably due to the formation in the
interparticle gaps of a system of water clusters bound to the carboxyl surface groups of acid residues. At the same
time, the penetration of chloroform molecules into the interparticle gaps is thermodynamically disadvantageous.
Key words: hydrophobic and hydrophilic silica, amber, succinic acid, Amanita mussaria, composite systems,
interphase energy, strongly and weakly bound water, alginic acid.
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VIII. 3ak1104Hi BiZOMOCTI

Biacue IpizBume Im's I1o-6aThKOBI FopGuk Iletpo IleTpoBud

TOJIOBH pajgu



Biacue IpizBuie Im's I1o-6aThKOBI T'opGuk ITerpo IleTposny

TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBimaibHUH 32 MiZTOTOBKY Haurok AHIpiit MuxainnoBuy

00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




