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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 76.33.37, 76.33.37

Tema gucepranii:

1. ®iziosnoro-ririenivyni i TOKCMKOJIOTiYHI aCIeKTU MPOQPiNAKTUKY BIVIMBY HAHOIOPOLIKIB AUCUIILIALY XPOMY Ta
HITpUIy TUTaHy Ha OpraHi3m NpaliBHUKIB

2. Physiological-hygienic and toxicological aspects of the prevention of chromium disilicide and titanium nitride
nanopowders action on the workers' body

Pedepar:

1. Inceprauis npuceg4yeHa ¢isionoro-ririeHiuHill XxapakTepruCTuULLi yMOB Npalli pOGITHUKIB, 3alIHITUX CUHTE30M
HaHOIIOPOUIKiB TYTOIJIABKUX CIIOJIYK METaJlIiB, OLIiHIIi CTaHy iX 3J0POB'S, €KCIIEPUMEHTAILHOMY BUBYEHHIO
ocobsimBocTel BBy HaHOCrSi2 Ta HaHOTIN, HayKOBOMY OOI'DYHTYBaHHIO 3aXO/1iB IPOQiNaKTUKUA. BCTaHOBIIEHO,
11O Mpallsl ONepaTopa CUHTE3Yy METOOM BUCOKOEHEPreTUYHOI MEXaHOAKTUBALLl CyIPOBOAKY€ETbCS BITIMBOM
HaHovacTUHOK CrSi2 B kKoHueHTpauisx 30370-52000 HaHOYACTHHOK /CcM3, BU3HAUYE€HO po3Mipu Ta popmy HaHOCTSi2
Ta HaHOTIN, BCTaHOBJIEHO KJlaCc He6e3Ne4yHOCTi (4) HAHOMOPOIIKIB 32 BeIMYnHO0 LD50 npu BBEJEHHI B IJIYHOK
muieit (>5000 Mr/Kr), BUSIBJIEHO CJIa0KOBUPAXXEHY NOJIPA3HIOIOUY Mil0 HA CJIM30BY OKa KPOJIs Ta BiICYTHICTS ii
BIUIMBY Ha LIKipy KPOJIiB Ta MOPCbKUX CBMHOK. CyOXpOHiUHa il 060X HaHonopouiKiB (40 BBegeHb 110 1000 Mr/Kr)

XapaKTepU3y€eThCsl JOCTOBIPHMM 3HIKEHHSIM MacCH Tijla, 3MiHOIO BaroBux KoeQillieHTiB IIe4iHKY, HUPOK, JIer€Hb,



CEep1Is Ta CeJIe3iHKM, aKTUBALli€elo IEPEKMCHOrO OKUCIIEHHS JIiNifliB, BIUIMBOM Ha ekcripecito renis (NAMPT, UPS7,
FAS, E2F8, TBX3, IL13RA2, IGFBP], 3, 5), noMipHUMU AereHepaTUBHO-IUCTPOPiYHNMY 3MiHAMU B ITEeYiHIi i HUpKax
muilen. IHuTparpaxeanbHe BBeieHHS HAaHOTIN Lypam pU3BOJIUTD O PO3BUTKY IIOMIPHOTO ITHEBMOCKJIEPO3Y B
napeHximi jerens. Hanoksacrep TiN 3maTHUI 10 IPOHUKHEHHS 3 30BHILIIHbOI IOBEPXHI MEMOPAHU BCEPEINUHY
KJIITUHU 32 PaXyHOK €HJJOLIUTO3Y. Y OllepaTopiB CUHTE3Y BUSIBIIEHO 3MiHU 3 60Ky renarobiniapHoi cucteMu
(mipBuienHs noxasHukis AJIT, ACT, 3HmwkeHnHs KoedillieHTa e Pitica, 36iblIeHHS KOCOro BEPTUKAJIbHOTO pO3Mipy
[I€4YiHKM), TOTOBLIEHHS KOMILJIEKCY iHTUMa-Melia 30BHIIIHbOI Ta BHYTPIilIHbOI COHHOI apTePiii Ta 03HAK YpakKeHHS
MUTONONiIOHOI 3an03u pu Y3]I. loBeA€HO y4acTh Ipo3ananbHux iHTepsenkinis (IL-1, TNF-a, IL-6, IL-4) y
TOKCHKOQJIEPriYyHOMY IIOXOJIKeHHI BUSIBJIEHUX KJIHIYHUX 3MiH. Po3pobiieHo npodinakTudHi pekomeHaalii,
3anpornoHoBaHo OBPB HaHoCrSi2 ta HaHOTIN B nosiTpi po6o4oi 30uu Ha piBHi 0,50 mr/m3 ta 0,53 Mr/m3
Bi/ITIOBIiTIHO.

2. The thesis deals with physiological and hygienic characteristics of the labour conditions of workers engaged in
the synthesis of refractory metal compound nanopowders, assessing their health state, as well as determination of
chromium disilicide and titanium nitride nanoparticles effects on the organism of experimental animals, and the
scientific substantiation of measures to prevent its negative effects on the body. It has been established that the
work of the operator for chromium disilicide nanopowder synthesis by the high-energy mechanoactivation
method is carried out under the influence of a complex of factors, the leading of which is CrSi2 nano-aerosol at
concentrations of 30370-52000 nanoparticles /cm3. The size and morphology of titanium nano-nitride and
chromium nano-disilicide were determined. The 4th hazard class was established according to the LD50 value
(>5000 mg/kg) in mice oral gavage studies, a mild irritant effect on the rabbit's eyes mucous membranes and the
absence of irritating effect on the rabbits and guinea pigs skin were established in the experiments on laboratory
animals. The general toxic effect of titanium nitride and chromium disilicide nanopowders, which is manifested by
a significant decrease in body weight, changes in the liver, kidney, lung, heart and spleen weights, activation of
lipid peroxidation, gene expression (NAMPT, UPS7, FAS, E2F8, TBX3, IL13RA2, IGFBP1,3,5), degenerative-dystrophic
changes in the liver and kidneys, was studied in the subchronic experiment (40 injections of 1000 mg/kg daily).
The penetration of a TiN nanocluster from the membrane outer surface into the cell by a mechanism similar to
endocytosis through a change in the energy of the chemical bond in the PhCh and PhA complex is proved. As a
result of the general clinical examination of the operators, we have identified a complex of early, usually hidden,
clinical manifestations of their health impairment, in the form of structural and functional changes in the liver
parenchyma and biliary tract, myocardium and major vessels (internal and external carotid artery), thyroid gland,
as well as biochemical changes in blood (elevation of ALT and AST, cholesterol levels). Inmmunoenzyme method
demonstrated the participation of pro-inflammatory interleukins (IL-1, TNF-a, IL-6, IL-4) in the toxicoallergic
origin of the detected clinical changes. The results of conducted hygienic, toxicological and clinical studies allowed
substantiation of measures to optimize the working conditions of operators engaged in the production of titanium
nitride and chromium disilicide nanoparticles by thermosynthesis and high-energy mechanical activation
methods. Our calculated values of TSEL in the working zone air are 0.5 mg/m3 for nanoCrSi2 and 0.53 mg/m3 for
nanoTiN, respectively.
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