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AHHOTAIHSA

B pabote npescTaBieHO cucTeMaTHYECKOE CPaBHUTEIHHOE UCCIIEIOBAHUE DIIEMEHTHOTO COCTaBa CTOMATOJIO-
THYECKUX LEMEHTOB Pa3IMYHbIX THUIOB (CTEKJIOMOHOMEPHBIE, HIUHKO-(pochaTHbIE) U EHOBBIX KaTeropui
(9KOHOM, CpeIHHi, PEMUYM) METOJOM aTOMHO-IMHUCCHOHHON CIEKTPOMETPHH C AyroBoil ruiasmon (ADC-II).
AKTYaJbHOCTb MCCIIEAOBaHUS 00yCIIOBIEHA MPSAMBIM KOHTAKTOM MAaTE€PUANOB ¢ OHOJIOTMYECKUMH TKAHAMH
MOJIOCTH pTa W BBICOKUMH TPEOOBaHUSIMH K XHMHYECKOW Oe3omacHOCTH. Llenblo SBISUIOCH BBISBICHUE
NOTEHIHAIBHO TOKCHYHBIX MHKpPO- M MAaKpOIIPHMECEH, a TakXKe OLCHKa KOPPESIIUU MEXKIY CTOMMOCTBHIO
MaTepuajga M YHUCTOTOW €ro MHUHEPaJIbHOTO COCTaBa C MO3WIHNA (PU3NKO-XMMUYECKOH TOMOTEHHOCTH CHIPHS.
AHanu3 npoBoAWIM Ha 00pa3uax Mocie NOJIMMEPU3aii, MOACIUPYS KIMHUYECKHE YCIOBHUS. YCTaHOBIIECHO,
YTO B IEMEHTE dKOHOM-CETMEHTa OOHapyKeHbl TspKenbie MeTamibl — cBuHen (Pb) u kaamuii (Cd) — B
KOHILIEHTPALMAX, CYLIECTBEHHO NPEBBIMIAIONINX (OHOBBIE YPOBHU NPUPOIHBIX (pocdaToB, YTO yka3bIBaeT Ha
MCIIOJIb30BAHNE TEXHOTEHHO 3arps3HEHHOTO CHIPhS WM HapylLIeHHE TEXHOJOTHYECKOro perjameHTta. B
MaTepHajax CpeJHEro cerMeHTa uaeHTtuuuuposan jantaH (La), peako3eMenbHBIN 3JIEMEHT, IPUCYTCTBHE
KOTOPOTO MOKET OBITh CIIEJICTBHEM JIMOO mepepaboTKi BTOPHYHOTO MHUHEPAILHOTO CHIPhS C aKKyMYJSIHEH
npumecei, 1100 LeeHanpaBIeHHON MOIU(HUKALNH U TOBBIILICHUS PEHTTEHOKOHTPACTHOCTH, YTO TpeOyer
JIOTIOJTHATENEHOTO TOKCHKOJIOTHYECKOTO aHaju3a €ro XMMUYeckoW Qopmbl. LleMeHTHI mpemMuyM-cerMeHTa
JEMOHCTPHUPYIOT MUHHMaJbHOE coaepkaHue npumeceil (cymmapao < 0.01 % macc.) U CTEXHOMETPHUUYECKH
cTabMIIbHBIE COOTHONIEHUS 6a30BbIX AneMeHToB (Al, Mg, Si, P, Zn), xapakrepHsie s ¢a3 yucThix GochaTo
Y QTIOMOCHJIMKATHBIX CTEeKOJI. [lomydeHHbIe pe3yabTaThl CBUACTENBCTBYIOT O MPAMON 3aBUCUMOCTH YHCTOTHI
MUHEpPAJHHONW OCHOBBI OT II€HBI MPOAYKTa U 00 OTCYTCTBHH KECTKOTO KOHTPOJS MpHMeEced B OIOKETHBIX
cepusix. C mpakTHUECKOH TOUKH 3peHHs1, paboTa 000CHOBBIBAET HEOOXOJUMOCTD BKIIIOUEHHS onpeaeseHus Pb
u Cd B 00s13aTETBHBIN IPOTOKOI CePTUHUKAIIMH CTOMATOJIOIMUYECKIX IIEMEHTOB, a TAK)KE BHECEHHS JIaHTaHa B
nepevyeHb KOHTPOJIUPYEMBIX MAPKEPOB TEXHOI'€HHOT'O 3arpsi3HEHUS ChIPBSI.
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Abstract

The work presents a systematic comparative study of the elemental composition of dental cements of different
types (glass ionomer, zinc phosphate) and price categories (economy, middle, premium) by a.c. arc optical
emission spectrometry. The relevance of the study is due to the direct contact of materials with biological tissues
of the oral cavity and high requirements for chemical safety. The aim was to identify potentially toxic micro-
and macro-impurities, as well as to assess the correlation between the cost of the material and the purity of its
mineral composition from the standpoint of physicochemical homogeneity of raw materials. The analysis was
performed on samples after polymerization, simulating clinical conditions. It was found that in the
economy-segment cement, heavy metals — lead (Pb) and cadmium (Cd) — were detected at concentrations
significantly exceeding the background levels of natural phosphates, indicating the use of technologically
contaminated raw materials or violation of the manufacturing process. In middle-segment materials, lanthanum
(La), a rare earth element, was identified; its presence may be either a consequence of the processing of
secondary mineral raw materials with accumulation of impurities or a targeted modification to increase
radiopacity, which requires additional toxicological analysis of its chemical form. Premium-segment cements
demonstrate minimal impurity content (total < 0.01 wt.%) and stoichiometrically stable ratios of basic elements
(Al, Mg, Si, P, Zn) characteristic of pure phosphate and aluminosilicate glass phases. The obtained results
indicate a direct dependence of the purity of the mineral base on the product price and the absence of strict
impurity control in budget series. From a practical point of view, the work substantiates the need to include the
determination of Pb and Cd in the mandatory certification protocol for dental cements, as well as to add
lanthanum to the list of controlled markers of technogenic contamination of raw materials.
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