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Pedepar:

1. llnpoke BUKOPUCTAHHS HAaHOMATEPialiB CTPIMKO BIIPOBAKYETLCS Y Pi3Hi rasy3i EKOHOMIYHOI JisllIbHOCTI,
BKJIIOYAlOuu 6i0JI0rio i MegunuHy. B HayKoBill jliTepaTypi Ta e1eKTPOHHUX iHPOpMaliliHUX AKepeiax € 6arato
BiJOMOCTEH 10JI0 TOKCUYHOCTI i Pi3HMX IIPOSIBIiB 6i0JIOTiYHOI [Iii HAHOMAaTepiasiB — (PyJaepeHiB, KAPOOHOBUX
HAaHOTPYOOK, OKCUY LIMHKY, OKCHTY aJIOMiHiI0, OKCHAY Liepilo, 30JI0Ta, 3a1i3a, OKCUy 3aJ1i3a, Cpibsa, KObaJbTy,
JIaHTaHy, CBMHLIIO Ta iHmKX. Pa3oM 3 TUM, Ha eTani ylaHyBaHHS AUcepTaliliHOI poOOTH BilOMOCTi PO TOKCUYHI
BJIACTMBOCTi HAHOIIOPOILKiB Ha OCHOBI IiOKCUly TUTAHY, O4EP>KaHMX METOAOM TEPMIYHOTO PO3KJIALY
METATUTAHOBOI KUCJIOTH, AJIs1 HAHOJLIOKCUTY TUTaHY OyJiu IpeAcTaBIeHi OOMeXeHO, a 1711 HAHOKOMIIO3UTHUX

marepiasiB IiOKCHUIy TUTaHY 3 CPi6IOM LIIZIKOM BificyTHi. TOKCMYHUI BIVINB HAHOYACTMHOK METAJIiB [10BSI3YIOTh 3 iX



HaHOPO3MIPHICTIO Ta BEJIMKOIO [IOBEPXHEBOIO aKTUBHICTIO, 110 103BOJISIE IM IPOHUKATYU B KJIITUHU TA B3AEMOISITH 3
6iosoriyHUMHU CTPYKTypamu. Lle Mo>ke MpU3BOAUTU [I0 CTBOPEHHS pEaKTUBHUX KUCHEBUX POPM, CIIPUIMHEHHS
OKHCJIIOBAJIBHOTO CTpecy, nnowmkomkeHHs [JTHK, pyliHyBaHHS KIITUHHMX MeMOpaH, IOpyLIeHHs (PYHKLii opraHis Ta
TKaHWH, 3al1aJIeHHS Ta IMyHOTOKCAYHOCTI, a TAKOX JI0 PO3BUTKY JOBIOTPUBAJINX HACJIIIKIB, TAKUX SIK PaK,
HEMPOTOKCUYHICTh, PENIPOAYKTUBHI MOPYLIEHHS Ta iHIMNUX HETraTUBHUX e€(eKTiB. [lepClIeKTUBHUMMU €
HaHOMarepiaju Ha OCHOBI IiIOKCULly TUTAHY, 3 BUCOKOIO (POTOKATaNITUYHOIO aKTHUBHICTIO, Ki 3aCTOCOBYIOTbCS 17151
3HEIIKO)KEHHS OPraHiuHUX 3a0pyIHIOBaYiB, 3HE3apaKyBaHHS, CTBOPEHHSI aHTUMIKPOOHUX Ta CAMOOYNCHUX
oBepXoHb. POTOKATANITUYHY aKTUBHICTh HAHOYACTHUHOK TiO2 MOKHA 3HAYHO MiIBUIIUTY MIJIIXOM MOIU(piKyBaHHS
HAHOZiOKCHAY TUTaHy [I€BHOIO KiJIbKOCTI HaHOCpibia (HaHO-TiO2-Ag). B IncTuTyTi npobsiem MaTepiaso3HaBCTBA
imeni .M. ®panuesnya HAH YkpaiHyu HaHOIIOPOWIKM Ha OCHOBI [JiOKCHly TUTAaHY CUHTE3YIOTh BIACHUM
OpUTiHAJIbHUM METOAOM — TEPMIUYHOTO PO3KJaZy METaTUTAHOBOI KUCJIOTHU. AKTYaJIbHOIO [1JIs1 3[I0POB’S JIIOJUHU Ta
36epe>KeHHsI TOBKiIS € rpobsiema 3abe3rnedeHHs 6e311e4HOro BUpOOHUITBA i BUKOPUCTaHHSI HAaHOMaTepiasis. [Tpu
BUTOTOBJIEHHI HaHONopouKiB TiO2 i TiO2-Ag nif yac BUKOHAaHHS Py4YHUX OIepalliil € pU3NK BIUXaHHS
IIpaliBHUKOM NOBITPsl p06040i 30HU 3a0PyJHEHOIO ITMJIOBUMY YaCTUHKAMU SIK YJIbTPaMiKpOCKOIIUYHOTO, TaK i
HaHOZiaNa30Hy, a TaKOXK MOTPAIJISIHHS iX HA MO0 OJMT, WIKIPY Ta CJIM30Bi 000JIOHKU. BiCyTHICTh IPYHTOBHUX 3HaHb
IIOZ0 CTYIIeHsI TOKCUYHOCTI HaHOMaTepiasiB Ta ix MOTeHLiliHOI He6e3MeKy IJ1s1 OpraHi3aMy JIOAVHU BUMAarae
IIPOBEJEHHS BiJ[IOBiIHUX TirieHiYHMX, TOKCUKOJIOTIYHUX, MEIUYHUX i 610JI0TIYHUX [OCTiIKEeHb. 32 METY
IVCEePTaLiMHOrO AOCJIIPKEHHS] MU CTABUJIYM BUBYEHHS OCOOIMBOCTEN TOKCUYHOTO BIIJIMBY HAHOIIOPOUIKIB JiOKCULY
TUTaHy Ta KOMIIO3UTY HAHOJIOKCUly TUTAHY 3 HAHOCPiOJIOM B €KCIIEPMMEHTI Ha JJab0PAaTOPHUX TBAPUHAX, MOZEJISIX
in vitro Ta HaykoBe OOI'PYHTYBaHHS 3aX0/1iB IPOQIIaKTUKY IX MOKJIMBOI HECIIPUSTIMBOI Iii Ha opraHiamM onepaTopis
CHHTE3Y, 30KPEMA, BU3HAYEHHS OPi€HTOBHO 0€3I1€YHNMX PiBHIB BIIJIMBY IMX HAHOMATepiaJsiB B OBITPi po6040i 30HU.
B nuceprauii HaBeleHO BUpIIIEHHS aKTyaJIbHOI HAYKOBOI [IPO6JIeMU TirieHu npaui i npo¢iakTUYHOI MEIULIHU B
L[i7IOMY IIOJ0 MONEPEIKEHHS HECIIPUSITINBOI [ii HAHOMOPOIIKIB IOKCUAY TUTAaHy Ta HAHOKOMIIO3UTY NiOKCULY
TUTaHY 3 CpibJIOM Ha 3[J0POB’sl ONlepaTopiB ix cuHTe3y. Briepie NIpoBeAeHO ririeHiYHy OLiHKY TEXHOJIOTIYHOTO
npolecy i pakTopiB BUPOOHUYOTO CEPENOBUILA IPU OTPUMaHi HOBUX HAHOIIOPOIIKIB AiOKCULy TUTAHY Ta
KOMITO3UTY HAHOZIiOKCHLy TUTAHY 3 HAHOCPi6JIOM METOIOM TEPMIYHOIO PO3KJIaZy METATUTAHOBOI KUCJIOTU Ha
OaraTocekliiiHill 06epToBiil neyi B «IlHCTUTYTI TpobsieM MaTepiaso3HaBcTBa iMeHi I.M. @panuesuya HAH Vkpainu».
J7ns1 BUsiBIeHHS QpaKLiil yIbTpa- i HAHOYACTUHOK Y MOBITPi po6040i 30HU, PO3POOJIEHO CHIelialbHUI METO, SIKUN
I03BOJISIB CTabiNi3yBaTy i yTpMMYBaTU HAHOYACTHMHKY B 3aBUCJIOMY CTaHi y IVII0KO30-LIUTPATHOMY Oydepi npu
Bif6opi po6 MOBITPs y pob0Yiii 30Hi Ta IPY NOAAIBIINX aHANITUIHUX JociimkeHHsX. Ha «Croci6 crabinizamii
HAHOIIOPOUIKIiB METaliB Ta iX NOXiAHUX IJ1I0KO30-LUTPATHUM Oy(depom» HaMu OTPMMAHO NIaTEHT Ha KOPUCHY
Mozenb N2148325, mo Mae npakTUyHe 3Ha4eHHs. BcTaHOBJEHO, 10 crienudiyHUM i TOTeHIIITHO HEOE3NIEYHUM
YMHHUKOM B IIPOLECi BUTOTOBJIEHHS HAaHOMOPOLIKIB TiO2 i TiO2-Ag METOOM TEPMIYHOTrO PO3KJIaLy METATUTAHOBOI
KUCJIOTU B 6araTocekliiiiHiii 06epToBiil 1edi € aepo30J1b y/IbTpa- i HAHOYACTUHOK JiOKCUAY TUTaHy, 10 BUSIBJIEHI 3
3aCTOCYBAaHHSM METO/Y JIa3€PHOi rpaHyIoMeTpii B poueci cuHTe3y HaHonopouky TiO2 Ha poboyomy Micli
oreparopa 6is1s 1ysibTa KEpyBaHHS 3 JOMiHYBaHHSAM (pakuii po3amipamu Big 19,5 Hm 10 38,91 HM; METOZIOM ONTUKO-

€MiCifIHOI CLIEKTPOCKOIIil BCTAHOBJIEHO BMICT TUTaHY B MOBITPi po6ouoi 30uu Bix 0,13 no 3,3 MKr/m3.

2. The widespread use of nanomaterials is rapidly being implemented in various fields of economic activity,
including biology and medicine. There is a wealth of information on the toxicity and various manifestations of the
biological effects of nanomaterials, such as fullerenes, carbon nanotubes, zinc oxide, aluminum oxide, cerium
oxide, gold, iron, iron oxide, silver, cobalt, lanthanum, lead, and others, in scientific literature and electronic
information sources. However, during the planning stage of the dissertation research, information on the toxic
properties of nanopowders based on titanium dioxide obtained by thermal decomposition of metatitanic acid, as
well as for nanocomposite materials of titanium dioxide with silver, was limited or completely absent. The toxic
effects of metal nanoparticles are associated with their nanoscale size and high surface activity, allowing them to
penetrate cells and interact with biological structures. This can lead to the generation of reactive oxygen species,
oxidative stress, DNA damage, disruption of cell membranes, impairment of organ and tissue function,

inflammation and immunotoxicity, as well as the development of long-term consequences such as cancer,



neurotoxicity, reproductive disorders, and other negative effects. Promising nanomaterials are those based on
titanium dioxide with high photocatalytic activity, which are used for the degradation of organic pollutants,
disinfection, creation of antimicrobial and self-cleaning surfaces. The photocatalytic activity of TiO2 nanoparticles
can be significantly enhanced by modifying titanium dioxide nanoparticles with a certain amount of silver
nanoparticles (nano-TiO2-Ag). At the .M. Frantsevich Institute for Problems of Material Science of the National
Academy of Sciences of Ukraine, nanopowders based on titanium dioxide are synthesized using an original
method, namely the thermal decomposition of metatitanic acid. The issue of ensuring the safe production and use
of nanomaterials is relevant for human health and environmental preservation. During the production of TiO2 and
TiO2-Ag nanopowders, there is a risk of workers inhaling air in the work area contaminated with dust particles in
the ultra-microscopic and nanoscale ranges, as well as their contact with clothing, skin, and mucous membranes.
The lack of comprehensive knowledge about the toxicity of nanomaterials and their potential hazards to the
human body requires conducting appropriate hygienic, toxicological, medical, and biological research. The aim of
the dissertation research was to study the peculiarities of the toxic effects of titanium dioxide nanopowders and
titanium dioxide-silver nanocomposite in experiments on laboratory animals, in vitro models, and to provide
scientific justification for measures to prevent their potential adverse effects on the body of synthesis operators,
including determining the approximate safe levels of exposure to these nanomaterials in the air of the work area.
The dissertation addresses the solution to the relevant scientific problem of occupational hygiene and preventive
medicine in relation to preventing the adverse effects of titanium dioxide nanopowders and titanium dioxide-silver
nanocomposite on the health of synthesis operators. Hygienic assessment of the technological process and
environmental factors in the production of new titanium dioxide nanopowders and titanium dioxide-silver
nanocomposite was conducted for the first time using the thermal decomposition method of metatitanic acid in a
multi-section rotary kiln at the .M. Frantsevich Institute for Materials Science of the National Academy of
Sciences of Ukraine. A special method was developed to detect ultra- and nanoscale fractions of particles in the air
of the work area, which allowed for the stabilization and suspension of nanoparticles in a glucose-citrate buffer
during air sampling in the work area and subsequent analytical investigations. We obtained a patent for a useful
model, No. 148325, for the «Method of Stabilizing Metal Nanopowders and their Derivatives with a Glucose-Citrate
Buffer», which has practical significance. It was established that the specific and potentially hazardous factor in
the synthesis process of TiO2 and TiO2-Ag nanopowders using the thermal decomposition method of metatitanic
acid in a multi-section rotary kiln is the aerosol of ultra- and nanoscale titanium dioxide particles, detected by
laser granulometry during the synthesis of TiO2 nanopowder at the operator's workstation near the control panel,
with a dominant fraction ranging from 19,5 nm to 38,91 nm. The titanium content in the air of the work area was
determined using optical emission spectroscopy, ranging from 0,13 to 3,3 ug/ma3.
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IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: Haujonanbuuii mequynuii yHisepeurer imeni O. O.

boromosbiis

Koz, 3a €IPIIOY: 02010787

Micuesnaxo,r.pKeHHa: 6ynbBap Tapaca llleByeHka, 6ya. 13, Kuis, 01601, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepPCTBO OXOPOHH 3/10POB's YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi



BaacHe IlpizBume Im's I10-6aTbKOBI Omernpuyk Cepriii TUXOHOBUY
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI Omenbuyk Cepriti TuxoHOBUY
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY ITamiBosia Poman

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




