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1. MeTo10 po60TH € CTBOPEHHS HAYKOBUX OCHOB [1JIs1 BUKOPUCTAHHS IiIpo(pOOHOr0 KpEMHE3EMY B KOMIIO3UTaX
MeJIMYHOrO NPU3HAYEHHS] HA OCHOBI HAHOKPEMHEe3€eMiB i riipoinbHUX 6ioMaTepiaiB, TAKUX K OypIITUHOBA
KUCJIOTa, IPUPOLHUI OYPIITHH, IUCIIeproBaHi rpuby Amanita muscaria, ajibliHOBa KUCJIOTa. AKTyasIbHICTh: B JaHUH
yac maibke He BUBUY€HA MOJKJIMBICTb CTBOPEHHS 6i0HaHOKOMIIO3UTHUX CHCTEM, B SIKUX BUKOPUCTOBYIOTHCS
rigpo¢o6Hi kpeMHe3emu. [loeJHaHHS B OfHIN cuCTeMi rifpodoOHUX Ta rigpodilbHUX MaTepialiB Mae sIK
3arajiHOHayKOBUIA, TaK i IPAKTUYHUM iHTEepeC, OCKLIbKY B3aeMOJIis TizpoobHUX Ta rifpodilbHUX YACTUHOK B
CyXOMY BUIJIsIZ] BifiOyBa€eThCsl 32 PaXyHOK BaH-/I€p-BaajlbCOBUX 3B513KiB. [Ipy nepeBeieHHi IMX KOMIIO3UTHHUX
YaCTUHOK Y BOJHE CEPEIOBHUIIE BiIOyBAIOThCS IPOLIECH iX rifpaTalii, siKi 3 TepMOJMHAMIYHOI TOUKU 30pY
KEPYIOTHCS IIPMHLIMIIOM MiHIMi3allil BUILHOI eHeprii cucTeMy BOJa-TBEPAE Tij1o. MeToau: HU3bKoTeMIiepaTypHa 1H
SIMP cnexTpockoris, TBephoTinbHa IMP cniektpockoriis, repmorpasimerpis, TEM ta CEM mikpockomis, [4-



CIIEKTPOCKOTMIIis. [ MPUrOTYBAaHHS 3pa3KiB BUKOPUCTOBYBAJIA METO], 3MO4YyBaHHSI-BUCYIIYBAHHS 3 HACTYIIHOIO
MeXaHOXIMIYHO akTUBali€w. JlaHni1 MeToH, BUSBUBCS €(DEKTUBHUM SIK AJ1S TigpODibHUX TaK i 4715 rimpodo6HUX
Mmarepiasis, Py 1IbOMY IIOBITPSI 3 MDKYaCTHHKOBOT'O IPOCTOPY riipodoOdHMX MaTepiaiB BUAJISAIOCS LIJISIXOM
I0O30BAaHMX MEXAHIYHMX HaBAaHTAKEHb B IIPUCYTHOCTI BOAU. Y AUCEePTAaLiliHill pOOOTi NIpe[CcTaBleH] pe3yabTaTu
IOCJIiIKeHHS 10710 MOKJIMBOCTI BUKOPUCTAHHS Tiipoo6HOT0 KpeMHe3eMy, B SIKOCTi KOMIIOHEHTY KOMITO3UTHUX
cucreM 6iomenuyHoro npusHayeHHs. [TokasaHo, 110 npouec rigparatii nossrae y ¢opmyBaHHi Ha IOBEPXHi
CHACTEMU HaHOPO3MIPHMX KJIacTepPiB BOJH, Ki B3A€EMOJIOTh 3 TIOBEPXHEIO IEPEBAXXHO 32 BaH-I€p-BaalbCOBUM
MEXaHi3MOM, a CTPYKTypa BOAM 3aJIEKUTD Bif TipaTOBAHOCTI Ta HAABHOCTI JOJATKIB OPraHivYHUX PEYOBUH.
3pob6eHo NpuIyeHHs, 0 KOMIIO3UTHI cuctema AM-1(A-300) /6ypiuTuHoBa KucsioTa, AM-1/6yputus Ta AM-1(A-
300)/Amanita muscaria, sIKi IOTPaIIsSioTh Y Piflke CepefoBUlle ITYHKOBO-KUIIKOBOIO TPAKTY 3aBIsIKU HAasIBHOCTI
rinpo¢go6HOro KpeMHe3eMy, (POPMYIOTb Ha IIOBEPXHi CJIM30BOi 060JI0HKU MiXK(A3HUI MPOLIAPOK KJIACTEPU30BAHOL
BOJIY 3 YACTKOBO MOPYILIEHOIO CiTKOIO BOJAHEBUX 3B's3KiB. Lle, 3 0IHOro 60Ky, MOXKe BIIJIMBATU HA TIOBHOTY 3aCBOEHHS
6i0aKTHMBHUX PEYOBUH, a 3 IPYTrOro BU3HAYATU MIBUMKICTD iX BUBLIbHEHHS. TaKuM YMHOM MOXYTb OYTH CTBOpEHI
CHACTEMHU NIPOrPaMOBaHOi JOCTAaBKU aKTMBHUX PEYOBUH Ta 30i/blI€HO iX 6ioocTynHicTh. [IoKa3aHo, 1110 HA OCHOBI
rigpodinbHOro i rifpoo6bHOro KpeMHe3eMiB Ta ix cymii 1/1, METOIOM 4,030BaHMX MEXaHIYHMX HABAaHTAKEHb
MOXYTb OyTH OTPHUMaHi KOMIIO3UTHI CUCTEMHU 3 OYPIUTHHOBOI KUCJIOTOIO, B SIKMX 3HAYHA ii YaCTUHA PO3IOJiISIETHCS
B HAaHOPO3MipPHUX MI>KYaCTMHKOBHUX 3230paxX KPEMHE3€MiB. 3aJI€5KHO BiJi CIIOCOOY IPUTOTYBAHHS KOMIIO3UTY
3MIHIOIOTBCS TaKi TEKCTYPHi IapaMeTpy, SIK IMTOMA IOBEPxH: i 06'eM 1op. ArcopboBaHa riipoo6HUM
KPEMHE3E€MOM BOJIA Ma€ MAKCMMaJIbHY MiXK(pa3Hy €HEeprilo i 3HaXOAUTbCS B KIIACTEPU30BAHOMY CTaHi, IPUIOMY
paziiyc knactepis He nepepumye 10 HM. IMOBIpHO, 3pOCTaHHS BeIMYMHM Mixk(da3HOi eHeprii B IPOIeci CTBOPEHHS
KOMIIO3UTY MeTUIKpeMHeseM/H20 nif BIIJIMBOM BUCOKUX MEXaHIYHUX HAaBaHTaXXEHb, 00YMOBJIEHE I1EPEXOAOM
BOJM 3 00'€MHOTO B KJIACTEpU30BaHUi CcTaH. [Ipy ogHaKOBOMY BMICTi Bogu, Mixk¢asHa eHepris (0S)
MeTuKpeMHe3eMy (AM-1) BusiBusiacs B 2,5 pasy Bullle, HiXX 1711 CTBOPEHOT0 Ha 10r0 OCHOBi KOMITO3UTY AM-
1/BK /H20, mo o6ymoBieHo pOopMyBaHHSIM Ha noBepxHi AM-13 iMmo6inizoBanoo BK kiacTepiB Bogy 6i1b110r0
po3mipy. TakuM 4nHOM, eHeprid rifpo¢doOHOi rimparanii METUIKPEMHE3eMy OyZe BUILOIO, HDK ITpM iMMOoOii3alii Ha
fioro nosepxHi BK. 3anpornioHOBaHO BUKOPUCTaHHS 711 MEJUYHOTO 3aCTOCYBaHHS rprba Amanita muscaria B ckiiani
HaHOKOMITO3UTHOI cUCTeMU 3 aMOPGHUM, BUCOKOTIUCTIEPCHUM TifipodinbHuM i rimpodobHUM KpemHe3eMamu. [1pu
LIbOMY Il€pe06ayaeThCs, 0 OCHOBHI TOKCUYHI KOMIIOHEHTH, SIKi B IJIOJJOBOMY Tijli rpuba 3B'43aHi eH3uMaMu, Oy4yTh
azcopOyBaTUCS MOBEPXHEIO KPEMHE3eMY, 110 BOJIOi€ BUCOKOIO CIIOPiAHEHICTIO 10 61IKOBUX MOJIEKYJI i pa3om
OyIyTh BUBOAUTHUCH 3 OpraHi3my. [TokasaHo, 10 Boja BXOJUTb [0 CKJIaAy rpru6a abo oro KOMMO3UTY 3
HaHOKpEMHe3eMaMU MOXe I1epebyBaTU B CUJIBHO- i ciiaboacolifioBaHux ctaHax. OCTaHHIlN cTabini3yeTbcs
KOHTAaKTOM 3i CJIa00MO0JISIPHUM CEPELIOBUIIEM, 110 MOJEJIOE IiipodoOHY YacTUHY POoCcOoinigHUK CTPYKTYP
CJIM30BOi 060JIOHKY KALIEYHVKA. BHCIOBIEHO IpUIYIEHHS, IO B OPTaHi3Mi 1ieil eekT Oye MigBUILyBaTu
6i0JOCTYIHICTh aKTUBHUX PEYOBUH, SIKi eCOPOYIOTHCS 3 KOMIIO3UTHOI cucTeMU. [Ijis rifpaToBaHoi ajibriHOBOI
KUCJIOTY Ha BiIMiHY Bif iHIIMX BUBYEHUX CUCTEM 3aMiHa nosiTps cepenosuinem CDCI3 cynpoBomKyeTbCs HE
3MEHIIEHHSM, a 361/IbIIEHHAM B3a€MOJIii BOIM 3 TOBEPXHEI0. VIMOBIPHO, 11€ 06yMOBJIEHO (GOPMYBAHHSAM B
MDKYaCTMHKOBHUX 3330pax CUCTEMHU KJIACTEPiB BOIM, 3B'13aHOi 3 KADOOKCUJILHUMH TIOBEPXHEBUMMU IPyNlaMu
KHCJIOTHUX 3aJIMIIKIiB. [Ipy 1IbOMY IPOHMKHEHHS B Mi’)KYaCTMHKOBI 3a30p1 MOJIEKYJI XJIOPOGOPMY BUSBIISIETHCS
TePMOJMHAMIYHO HeBUTigHUM. Ki1touoBi cyi0Ba: rifpodo6Hui Ta rigpo@ibHUI KpeMHe3eMH, OYPILITHH,
OypLITUHOBA KUCJIOTA, Amanita muscaria, KOMIIO3UTHI cuCcTeMu, Mibxkda3Ha eHepris, CUJIbHO- i cJ1a603B's13aHa BOja,

aJIbriHoOBa 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-1with 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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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
ByiacHe IlpizBuiie Im's I1o-6aThKOBI Fop6ux Ietpo [eTpoBuy

TOJIOBH pajgu

Biacue IpizBume Im's I1o-6aTbKOBI TFop6uk Iletpo IleTpoBud

rOJIOBYIOYOTO Ha 3acCiflaHHi

BigmoBimanbHuMil 3a MiArOTOBKY Hatiok Anmpiit MuxauioBuy

00JIiIKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




