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One of the most common dental problems is tooth decay. Therefore, it is relevant to search
for new dental materials with the best properties, or to search for ways to modify known
substances to protect teeth from caries. As such a modifying additive, we propose using car-
bon nanotubes.

3yOHas smManb (WK MPOCTO dMajlh) — BHEIIHSS 3alUTHAsT 000J0YKa KOPOHKOBOM
4yacTH 3y0OB uenoBeka. TBEPAOCTh 3yOHOU AMaM ONMpEnesieTcs BHICOKUM CONlepKa-
HUEM B HEeWl HeopraHudeckux Bemects (10 97 %), rmaBHbIM 00pa30M KPUCTAIIIIOB TH/I-
pokcuanarurta (I'A) — Ca;o(PO4)s(OH),, MonuduimpoBaHHOr0 MaruueM, Topom, yr-
JIEPOAOM U HEKOTOPBIMH IPYTUMH 3JI€MEHTaMU. [ MapOKCHaNaTuThl O4Y€Hb BOCITPUUM-
YUBBI K KACIIOTAaM ¥ HAUMHAIOT Pa3pylIaTbCs MO UX BO3IeUCTBUEM [ 1].

B pabote paccmarpuBaeTcst mpolecc B3auMOICUCTBUS MYPaBbUHON U MOJIOYHOM
KHUCJIOT C THAPOKCHANaTUTOM U yriepoaHbiMu HaHoTpyOkamu (YHT). Iporecc B3au-
MOJEHCTBUS MOJEIUPOBAJICS CIEAYIOIUM 00pa30M: MOJIEKYNbl KUCIOT HpuOInxKa-
JUCh K MOJIEKyJle TUApOKcHanaTuTa ¢ pacctosiaus 2,8 A ¢ marom 0,1 A. Ananus pe-
3yJABTaTOB OMTHUMHU3AIMKA T€OMETPUU CUCTEMBI OOHAPYKUJI, UTO B IMpoIiecce mpuoim-
KEHUSI MOJICKYJIbl MypaBbUHOW KUCIOTHI K ['A aTakyemsiit atom Ca yrmyOusics mpH-
MepHo Ha 0,3 A, mpu 5TOM CBA3aHHBIE C HUM aTOMBI U3MEHMIIM CBOE MEPBOHAYATLHOE
nonoxenue. Csa3p Ca-O yBenuuuBaeTcsi M pa3pbeiBaeTcs. B pesynbrare 3TOro B3au-
MOjIeiCTBHE HAaOIIOMaeTCsl YacTUUHOE paspyiieHue ['A. Pe3ynbTaThl pacueToB B3aUMO-
nercTBUS MOJIOYHOM KUCNOThI ¢ ['A, ycranoBunu dakt dpusnyeckoit agcopounu. [lon-
Has ONTHUMM3alMs T€OMETPUM TMOKA3bIBAET, YTO aToMbl Kayiblus ['A cMmemarores u3
cBOMX nonokeHuit u cBsi3b Ca-O paspyiaercs. Takum 00pa3oM KOHTAKT 3yOOB € JaH-
HBIMH KUCJIOTaMH MPUBOJNT K Pa3pyLICHUIO SMAJIH.

Taxxke ObLIO U3y4YEHO B3aWMOJACUCTBUS MOJIOYHOM M MYpPaBbUHOM KUCIIOT C TO-
BepxHOCThIO YHT. Mosekyna KuciaoT mpuOnkaiach K aroMmaM TpyOKH, HaXOAsIIIeMCs
B IICHTPE KJIacTepa HAHOTYOyJIeHa, 9TO MO3BOJISIET MUHUMHU3UPOBATH BIUSHIE KPAEBbBIX
sa¢pdekros. IIponecc ancopOun MOAEINPOBAJICS MO3TAHBIM MPUOIMKEHUEM KUCIIOT
c marom 0,1 A k mosepxHOCTH TpyOKK. [eOMeTpHYECKHE TAPAMETPBI CHCTEMBI ONTH-
MHU3UPOBATUCH HA KaKJ0oM 1are. C TOMOIIBbIO MTPOBEICHHBIX PACYETOB ObLIH MOCTPO-
€Hbl MPOPWIN TOBEPXHOCTH TMOTCHLIMAIBLHOW DSHEPrMH TMPOIECCOB aACOPOLUU.
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AHanu3upyst SHEpreTUYeCKre KpUBbie OOHAPYKEHO, UTO MOJIEKYJa MypaBbUHOM U MO-
JIOYHOM KHCJIOTHI HE aIcOPOUPYyeTCs Ha MOBEPXHOCTH TPYOKH, 4TO 0OOCHOBBIBACTCS
OTCYTCTBHEM MUHHMMYyMa Ha SHEPTeTHUYECKUX KPHUBBIX, WILTIOCTPUPYIOMETo (akT 00-
Pa30BaHUsI XUMUUYECKOU CBS3U MEXK]Iy MOJICKYJION KUCJIOTHI U aTOMOM TpyOku. Takum
oOpa3zom MOXHO ucnoib3oBaTh YHT B kauecTBe 3alIMTHON CpeAbl OT BO3ACHCTBUSA
KHCJIOT Ha 3yOHYIO 3Majb. [loaTOMy HEOOXOAMMO BBISCHUTH KaK B3aMMOJICHCTBYET
ruapokcuanatuT u YHT. Jlns B3auMoaeiicTBUs ObUT MPEIJIOKEH CICAYIOIMMN Mexa-
Hu3M: YHT u anemenTapHas siueiika ['A pacrionarajvich OTHOCUTENIBHO APYT ApyTa Ha
paccrostaun 2 A. TIpoBeneHHas MOJIHAS ONTUMH3AIUSA TEOMETPHU B 3TOM COCTOSHHH
nokazana, 4To YHT u I'A oObeaAuHUINCH B aICOPOIIMOHHBIN KOMIUIEKC. Takum o0pa-
30M MOKHO MPeIOKUTh ucnoiib3oBath YHT niis mokpeiTus 3yOHOM sManu s 3a-
LIMATHI OT BO3ICUCTBUS BPEIHBIX KUCIIOT.
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Cerium oxide nanoparticles pharmacokinetics model was developed. The biodistribution
of nanoparticles in various organs and tissues of the body after intravenous injection was
evaluated. The parameters that have the greatest influence on the nanoparticles distribution
were determined.

A comprehensive study of nanoparticles properties has shown the great potential
of their use in medicine. Cerium oxide nanoparticles are one of the promising materials
in this field due to their ability to interact with reactive oxygen species (ROS) and
perform the functions of enzymes. It was shown that these nanoparticles are able to
protect cells from ROS and thereby prevent diseases associated with oxidative stress
[1]. However, the use of these nanomaterials in medicine requires date about their tox-
icity and distribution in the body after injecting. A physiologically based pharmacoki-
netic modeling (PBPK) is a convenient tool for solving this problem. Simulation data
provide important information on the absorption, distribution, metabolism, and excre-
tion of nanoparticles. So, this study is devoted to modeling the systemic distribution of
intravenously injected cerium oxide nanoparticles.

The PBPK model of nanoparticles was implemented using Matlab SimBiology®
R2018b software. The model consists of several compartments: lungs, spleen, liver,
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