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Ââåäåíèå
Îðòîäîíòè÷åñêîå ëå÷åíèå çóáî÷åëþñòíûõ

àíîìàëèé è äåôîðìàöèé ó äåòåé è ïîäðîñòêîâ
ïðåäóñìàòðèâàåò äîëãîñðî÷íîå èñïîëüçîâà-
íèå â ïîëîñòè ðòà ðàçëè÷íûõ ìåòàëëè÷åñêèõ
êîíñòðóêöèé è ïðèñïîñîáëåíèé – áðåêåòîâ,
ðåòåéíåðîâ, çàìêîâ èëè êîëåö ñ ðàñïîðêàìè,
ïðîâîëî÷íûõ äóã è ò. ï. Âñå îíè èçãîòîâëåíû
èç íåáëàãîðîäíûõ êîððîçèîííî-ñòîéêèõ ìå-
òàëëîâ è ñïëàâîâ, ÷àùå âñåãî èç íåðæàâåþùèõ
õðîìîíèêåëåâûõ àóñòåíèòíûõ ñòàëåé òèïà
Õ18Í10Ò (çàðóáåæíûé àíàëîã – ñòàëü 304),
ìàðòåíñèòíûõ – 08Õ17 (àíàëîã – ñòàëü 430),
íèêåëü-òèòàíîâûõ è íèêåëü-ìîëèáäåíîâûõ
ñïëàâîâ.

Êîððîçèîííàÿ ñòîéêîñòü òàêèõ ìàòåðèà-
ëîâ â ñðåäàõ ðîòîâîé ïîëîñòè î÷åíü âûñîêàÿ
è ïîäòâåðæäåíà ìíîãîëåòíåé ìåäèöèíñêîé
ïðàêòèêîé èõ èñïîëüçîâàíèÿ. Îáùèì æå íåäî-

ñòàòêîì, êàê è âñåõ äðóãèõ ìåòàëëîâ, â òîì
÷èñëå è áëàãîðîäíûõ, ïðèìåíÿåìûõ â ñòîìà-
òîëîãèè, ÿâëÿåòñÿ ïðîÿâëåíèå èìè ýëåêòðî-
õèìè÷åñêèõ ñâîéñòâ è ó÷àñòèå â ýëåêòðîõè-
ìè÷åñêèõ ïðîöåññàõ, êîòîðûå ìîãóò ïðîòå-
êàòü â ïîëîñòè ðòà è âûçûâàòü ãàëüâàíîçû.

Êîððîçèîííî-ýëåêòðîõèìè÷åñêóþ àêòèâ-
íîñòü ìåòàëëè÷åñêîãî ìàòåðèàëà îöåíèâàþò
ïî âåëè÷èíå ýëåêòðîõèìè÷åñêîãî ïîòåíöèàëà,
êîòîðûé óñòàíàâëèâàþò íà ãðàíèöå ðàçäåëà
ïîâåðõíîñòè è ýëåêòðîëèòà (ðîòîâîé æèä-
êîñòè). Ñ îäíîé ñòîðîíû, åãî çíà÷åíèÿ çàâèñÿò
îò õèìè÷åñêîãî ñîñòàâà ìåòàëëè÷åñêîãî âêëþ-
÷åíèÿ, ñîñòîÿíèÿ ïîâåðõíîñòè (øåðîõîâàòîñ-
òè, íàëè÷èÿ ïàññèâèðóþùèõ îêñèäíûõ èëè
ñîëåâûõ ïëåíîê), âíóòðåííèõ íàïðÿæåíèé
(ñæèìàþùèõ èëè ðàñòÿãèâàþùèõ) â ðåçóëü-
òàòå âîçäåéñòâèÿ ìåõàíè÷åñêèõ è òåðìè÷åñ-
êèõ ôàêòîðîâ â ïðîöåññå èçãîòîâëåíèÿ ñòîìà-
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Îäíèì èç îñíîâíûõ íåäîñòàòêîâ äîëãîñðî÷íîãî èñïîëüçîâàíèÿ â ïîëîñòè ðòà ðàç-
ëè÷íûõ ìåòàëëè÷åñêèõ êîíñòðóêöèé è ïðèñïîñîáëåíèé ïðè îðòîäîíòè÷åñêîì ëå÷åíèè
çóáî÷åëþñòíûõ àíîìàëèé è äåôîðìàöèé ó äåòåé è ïîäðîñòêîâ ÿâëÿåòñÿ ïðîÿâëåíèå
ìåòàëëàìè ýëåêòðîõèìè÷åñêèõ ñâîéñòâ è ó÷àñòèå â ýëåêòðîõèìè÷åñêèõ ïðîöåññàõ,
êîòîðûå ìîãóò ïðîòåêàòü â ïîëîñòè ðòà è âûçûâàòü ãàëüâàíîçû. Â õîäå íàñòîÿùåé ðà-
áîòû ðàçðàáîòàíà ìåòîäèêà èçìåðåíèÿ ýëåêòðîõèìè÷åñêèõ ïîòåíöèàëîâ ìåòàëëè÷åñêèõ
èçäåëèé äëÿ îðòîäîíòè÷åñêîãî ëå÷åíèÿ, â òîì ÷èñëå è ìåëêîðàçìåðíûõ, êîòîðàÿ ïîçâî-
ëÿåò ïîâûñèòü îáúåêòèâíîñòü ðåçóëüòàòîâ èçìåðåíèé, à òàêæå îöåíèòü ýëåêòðîõèìè-
÷åñêóþ «íåîäíîðîäíîñòü» îòäåëüíûõ ìåòàëëè÷åñêèõ êîíñòðóêöèé. Ïðîâåäåíû èññëåäî-
âàíèÿ ÷åòûðåõ âèäîâ ðåàëüíûõ îðòîäîíòè÷åñêèõ èçäåëèé: áðåêåòîâ ñàìîëèãèðóåìûõ
ñ íèêåëü-òèòàíîâûìè êëèïñàìè, ðåòåéíåðîâ (ñòàëü 304), èíäèâèäóàëüíûõ êîëåö ñ
ïðîâîëî÷íûìè ðàñïîðêàìè (Õ18Í9Ò) è áðåêåòîâ ñòàíäàðòíîãî ëèãèðîâàíèÿ (ñòàëü
304). Óñòàíîâëåíî, êàêèå îðòîäîíòè÷åñêèå èçäåëèÿ îáëàäàþò ìèíèìàëüíûì ðèñêîì
ðàçâèòèÿ ãàëüâàíîçà, à êàêèå ÿâëÿþòñÿ íàèáîëåå íåîäíîðîäíûìè ñ òî÷êè çðåíèÿ
ýëåêòðîõèìè÷åñêîé àêòèâíîñòè. Ïðåäëîæåííàÿ ìåòîäèêà èññëåäîâàíèÿ ýëåêòðîõèìè-
÷åñêèõ ïîòåíöèàëîâ îðòîäîíòè÷åñêèõ èçäåëèé ìîæåò áûòü èñïîëüçîâàíà íà ïðåäâàðè-
òåëüíîì ýòàïå ëå÷åíèÿ äëÿ îöåíêè âåðîÿòíîñòè ðàçâèòèÿ ãàëüâàíîçà ó ïàöèåíòîâ.
Êëþ÷åâûå ñëîâà: îðòîäîíòè÷åêèå èçäåëèÿ, ãàëüâàíîç, ýëåêòðîõèìè÷åñêèå ïîòåí-
öèàëû, áðåêåòû, îðòîäîíòè÷åñêèå êîëüöà, ðåòåéíåðû.
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òîëîãè÷åñêèõ èçäåëèé. Ñ äðóãîé ñòîðîíû, íà
çíà÷åíèÿ ýëåêòðîäíûõ ïîòåíöèàëîâ âëèÿåò
ñîñòàâ ðîòîâîé æèäêîñòè è åå êèñëîòíîñòü
(ïîêàçàòåëü ðÍ). Çíà÷åíèÿ ïîòåíöèàëîâ è
õàðàêòåð èçìåíåíèÿ èõ âî âðåìåíè ïîçâîëÿåò
ïðîãíîçèðîâàòü êîððîçèîííîå ïîâåäåíèå â
ðàçëè÷íûõ óñëîâèÿõ, à òàêæå îöåíèâàòü ñïî-
ñîáíîñòü ñòîìàòîëîãè÷åñêèõ ñïëàâîâ âîññòà-
íàâëèâàòü ïàññèâíîå ñîñòîÿíèå ïîñëå ìåõàíè-
÷åñêîé äåïàññèâàöèè – ÷èñòêè çóáîâ.

Îäíàêî â ïðàêòèêå ñòîìàòîëîãèè ÷àùå
îïåðèðóþò íå çíà÷åíèÿìè îòäåëüíûõ ýëåêòðî-
õèìè÷åñêèõ ïîòåíöèàëîâ, ïðèñóùèõ òîìó èëè
èíîìó ìåòàëëè÷åñêîìó âêëþ÷åíèþ, à èõ ðàç-
íîñòüþ, ïîñêîëüêó èìåííî îíà ÿâëÿåòñÿ ïåð-
âîïðè÷èíîé âîçíèêíîâåíèÿ ãàëüâàíîïàð â ïî-
ëîñòè ðòà è, êàê ñëåäñòâèå, âîçíèêíîâåíèÿ
ãàëüâàíîçà. Ìåòîäàì äèàãíîñòèêè, ïðîôèëàê-
òèêè è ëå÷åíèÿ ýòîãî ÿâëåíèÿ ïîñâÿùåíû ìíî-
ãî÷èñëåííûå èññëåäîâàíèÿ [1–8].

Êàê ïðàâèëî, ðàçíîñòü ïîòåíöèàëîâ ðàçíî-
ðîäíûõ ìåòàëëè÷åñêèõ âêëþ÷åíèé â ïîëîñòè
ðòà îïðåäåëÿþò ïóòåì ïðÿìîãî èçìåðåíèÿ ñ
ïîìîùüþ âûñîêîîìíîãî ïîòåíöèîìåòðà è
äâóõ ýëåêòðîäîâ-ùóïîâ, êîòîðûå êàñàþòñÿ ìå-
òàëëè÷åñêèõ ïîâåðõíîñòåé [2, 3]. Ê îòíîñè-
òåëüíûì íåäîñòàòêàì òàêîãî ìåòîäà ïðåæäå
âñåãî ìîæíî îòíåñòè íåâîçìîæíîñòü îïðåäå-
ëåíèÿ ñàìîãî àêòèâíîãî ìåòàëëè÷åñêîãî
âêëþ÷åíèÿ â öåëÿõ åãî äàëüíåéøåãî âû÷ëå-
íåíèÿ èëè çàìåíû. Êðîìå òîãî, ïðè òàêîé ñõå-
ìå èçìåðåíèÿ ìàòåðèàë êîíòàêòíûõ ýëåêòðî-
äîâ ïîïàäàåò â ñëþíó è âëèÿåò íà èíòåãðàëü-
íûå çíà÷åíèÿ ýëåêòðîäíîãî ïîòåíöèàëà ìå-
òàëëè÷åñêîãî âêëþ÷åíèÿ è òåì ñàìûì ñïîñîá-
ñòâóåò «ñãëàæèâàíèþ» ðàçíîñòè ïîòåíöèàëîâ.
Îòðèöàòåëüíî ñêàçûâàåòñÿ íà êîððåêòíîñòè
èçìåðåíèÿ ìåõàíè÷åñêàÿ äåïàññèâàöèÿ (öàðà-
ïàíèå) ïîâåðõíîñòè, âîçíèêàþùàÿ â ìîìåíò
óñòàíîâêè êîíòàêòà ñ ýëåêòðîäîì-ùóïîì è
ïðèâîäÿùàÿ ê âñïëåñêó, ò. å. ðåçêîìó ñìåùå-
íèþ çíà÷åíèÿ ýëåêòðîäíûõ ïîòåíöèàëîâ â
îòðèöàòåëüíóþ (íåãàòèâíóþ) îáëàñòü.

Óêàçàííûå ïðîáëåìû ÷àñòè÷íî ðåøàþò-
ñÿ â ìåòîäèêàõ, â êîòîðûõ ïðåäóñìîòðåíû
èíäèâèäóàëüíûå èçìåðåíèÿ ýëåêòðîäíûõ ïî-
òåíöèàëîâ ìåòàëëè÷åñêèõ âêëþ÷åíèé îòíî-
ñèòåëüíî õëîðèä-ñåðåáðÿíîãî ýëåêòðîäà ñðà-
âíåíèÿ, êîòîðûé ìîãóò ðàñïîëîæèòü âî ðòó
èëè â ðóêå [4]. Ïîñëåäíèé âàðèàíò íàì
ïðåäñòàâëÿåòñÿ áîëåå ïðåäïî÷òèòåëüíûì, òàê
êàê åãî ïðîùå ðåàëèçîâàòü áåç ïîòåðè òî÷-

íîñòè èçìåðåíèé [5]. Ãîðàçäî ñëîæíåå îáåñïå-
÷èòü «ñóõîé» êîíòàêò ýëåêòðîäà-ùóïà ñ ìåòàë-
ëè÷åñêèì âêëþ÷åíèåì, îñîáåííî åñëè ðå÷ü
èäåò î ñðàâíèòåëüíî ìåëêèõ ýëåìåíòàõ áðå-
êåò-ñèñòåì. Ïðè ýòîì «ìîêðûé» êîíòàêò ïðî-
âîëî÷íûìè ýëåêòðîäàìè (d=1 ìì) ìîæåò
âíåñòè ñóùåñòâåííûå èñêàæåíèÿ â çíà÷åíèå
îïðåäåëÿåìîãî ýëåêòðîõèìè÷åñêîãî ïîòåíöè-
àëà. Óêàçàííûå ñëîæíîñòè, âîçíèêàþùèå ïðè
îöåíêå ýëåêòðîõèìè÷åñêèõ õàðàêòåðèñòèê
ìåëêîðàçìåðíûõ ñòîìàòîëîãè÷åñêèõ èçäåëèé,
ëåã÷å ïðåîäîëåòü â ëàáîðàòîðíûõ óñëîâèÿõ.

Öåëü íàñòîÿùåé ðàáîòû – èññëåäîâàíèå
in vitro ýëåêòðîäíûõ ïîòåíöèàëîâ ìåòàëëè-
÷åñêèõ èçäåëèé äëÿ îðòîäîíòè÷åñêîãî ëå÷å-
íèÿ, ïîçâîëÿþùåå îöåíèâàòü âåðîÿòíîñòü âîç-
íèêíîâåíèÿ ãàëüâàíè÷åñêèõ ÿâëåíèé ïðè èõ
èñïîëüçîâàíèè.

Ìàòåðèàë è ìåòîäèêà ïðîâåäåíèÿ ýêñ-
ïåðèìåíòîâ

Íà èññëåäîâàíèå áûëè ïðåäîñòàâëåíû
4 âèäà ðåàëüíûõ îðòîäîíòè÷åñêèõ èçäåëèé:
áðåêåòû ñàìîëèãèðóåìûå ñ íèêåëü-òèòàíî-
âûìè êëèïñàìè, ðåòåéíåðû (ñòàëü 304), èíäè-
âèäóàëüíûå êîëüöà ñ ïðîâîëî÷íûìè ðàñ-
ïîðêàìè (Õ18Í9Ò) è áðåêåòû ñòàíäàðòíîãî
ëèãèðîâàíèÿ (ñòàëü 304).

Ýëåêòðîäíûå ïîòåíöèàëû èçìåðÿëè ïî
ñïåöèàëüíî ðàçðàáîòàííîé ìåòîäèêå, ñõåìà
êîòîðîé ïðåäñòàâëåíà íà ðèñóíêå. Íà äíî
ïëîñêîãî ñòåêëÿííîãî ñîñóäà (1) óêëàäûâàëè
èñêóññòâåííóþ çàìøó (2) (èëè äðóãîé ïëîòíî-
ïîðèñòûé ìàòåðèàë) è çàëèâàëè ðàñòâîðîì
ýëåêòðîëèòà (3) íå âûøå òîëùèíû òêàíè. Íà
ïîâåðõíîñòü ñìî÷åííîé çàìøè óñòàíàâëèâàëè
ñòîìàòîëîãè÷åñêîå èçäåëèå (4), ê âíåøíåé
ñòîðîíå êîòîðîãî ïîäâîäèëè êîíòàêòíûé èãî-
ëü÷àòûé ýëåêòðîä (5). Õëîðèä-ñåðåáðÿíûé
ýëåêòðîä ñðàâíåíèÿ (6) ÷åðåç êàïèëëÿð Ëóã-
ãèíà (7) óñòàíàâëèâàëè â êîëüöåâîå óãëóá-
ëåíèå ñîñóäà. Èçìåðåíèå ïîòåíöèàëîâ â íà-
øåì ñëó÷àå ïðîâîäèëè ñ ïîìîùüþ áëîêà âû-
ñîêîîìíîãî âîëüòìåòðà (8) ïîòåíöèîñòàòà
ÏÈ-50-11. Äëÿ ïîäîáíûõ èçìåðåíèé ìîæíî
èñïîëüçîâàòü ëþáûå ìîäèôèêàöèè ýòèõ ïðè-
áîðîâ ñ âíóòðåííèì ñîïðîòèâëåíèåì 109–
1010 Îì.

Ðàçðàáîòàííàÿ ñèñòåìà ïîçâîëÿåò îñóùå-
ñòâèòü òîíêîïëåíî÷íîå ñìà÷èâàíèå ñòîìà-
òîëîãè÷åñêèõ èçäåëèé, ÷òî ïðèáëèæàåòñÿ ê åñ-
òåñòâåííûì óñëîâèÿì èõ ýêñïëóàòàöèè â
ïîëîñòè ðòà. Äðóãîå ïðåèìóùåñòâî ñõåìû –
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ïðîñòîòà ðåàëèçàöèè è âîçìîæíîñòü îöåíêè
ïîòåíöèàëîâ î÷åíü ìåëêèõ (2–3 ìì) èçäåëèé,
â òîì ÷èñëå ðàçëè÷íûõ ó÷àñòêîâ èõ ïîâåðõ-
íîñòè ïóòåì ïåðåâîðà÷èâàíèÿ íà 90 è 180°.

Ïåðåä èçìåðåíèÿìè ïîâåðõíîñòü îáðàç-
öîâ ïðîòèðàëè ùåòî÷êîé ñ ïîðîøêîì èç ïèùå-
âîé ñîäû (èìèòàöèÿ ÷èñòêè çóáîâ) ñ ïîñëåäó-
þùåé ïðîìûâêîé âîäîïðîâîäíîé âîäîé è
ñóøêîé ôèëüòðîâàëüíîé áóìàãîé.

Â êà÷åñòâå ìîäåëüíûõ ñðåä èñïîëüçîâàëè
ðàñòâîðû, òðàäèöèîííî ðåêîìåíäîâàííûå ìå-
äèöèíñêèìè ìåòîäèêàìè äëÿ ïîäîáíûõ èññëå-
äîâàíèé: 3%-íûé ðàñòâîð õëîðèäà íàòðèÿ
(ðÍ=6,8), 2%-íûé ðàñòâîð ëèìîííîé êèñëîòû
(ðÍ=0,5) è 2%-íûé ðàñòâîð ïèùåâîé ñîäû
(ðÍ=8,65), ÷òî õàðàêòåðèçîâàëî ñîîòâåòñòâåí-
íî íåéòðàëüíóþ, êèñëóþ è ñëàáîùåëî÷íóþ
ñðåäû.

Âûäåðæêà ýêñïåðèìåíòàëüíûõ îáðàçöîâ
â ìîäåëüíûõ ðàñòâîðàõ ïðîäîëæàëàñü â òå÷å-
íèå 5 ìèíóò. Ê ýòîìó âðåìåíè íàáëþäàëîñü
çíà÷èòåëüíîå óìåíüøåíèå ñêîðîñòè èõ èçìå-
íåíèÿ, êàê ïðàâèëî, â ïîëîæèòåëüíóþ îá-
ëàñòü, ÷òî ïîçâîëÿëî ñ íåáîëüøîé ïîãðåøíî-
ñòüþ ïðèíèìàòü äîñòèãíóòûå çíà÷åíèÿ ïîòåí-
öèàëîâ çà óñòàíîâèâøèåñÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå
Ïîñêîëüêó ïîòåíöèàëû èçìåðÿëè íåïî-

ñðåäñòâåííî íà îðòîäîíòè÷åñêèõ èçäåëèÿõ, èõ
çíà÷åíèÿ íå óñðåäíÿëèñü, à ïðåäñòàâëåíû â

âèäå äèàïàçîíà âåëè÷èí, çàôèêñèðîâàííûõ
äëÿ òðåõ îáðàçöîâ êàæäîãî âèäà èçäåëèé (òàá-
ëèöà), ÷òî ïîçâîëÿåò îöåíèâàòü ðàçíîñòü ïî-
òåíöèàëîâ, êîòîðàÿ ìîæåò âîçíèêàòü ìåæäó
èäåíòè÷íûìè ýëåìåíòàìè áðåêåò-ñèñòåì.

Èç àíàëèçà ðåçóëüòàòîâ ñëåäóåò, ÷òî íàè-
áîëåå ñóùåñòâåííîå ðàçëè÷èå çíà÷åíèé
ýëåêòðîõèìè÷åñêèõ ïîòåíöèàëîâ äëÿ êàæäîé
ãðóïïû èçäåëèé íàáëþäàåòñÿ â çàâèñèìîñòè
îò ñîñòàâà ìîäåëüíîé ñðåäû, à òî÷íåå îò åå
ðÍ – ïîêàçàòåëÿ êèñëîòíîñòè. Äàííàÿ ñèòóà-
öèÿ âïèñûâàåòñÿ â òåîðèþ ýëåêòðîõèìè÷åñ-
êîé êîððîçèè Ýâàíñà, ñîãëàñíî êîòîðîé ñòà-
öèîíàðíûé ïîòåíöèàë êîððîçèè (÷åì è åñòü
ïî ñóòè èçìåðÿåìûé ýëåêòðîõèìè÷åñêèé
ïîòåíöèàë îðòîäîíòè÷åñêèõ èçäåëèé) â äàí-
íûõ ñëó÷àÿõ çàâèñèò îò ðÍ ñðåäû – ÷åì ìåíü-
øå ðÍ, òåì ïîëîæèòåëüíåå çíà÷åíèå ó ïîòåí-
öèàëà. Èìåííî ïîýòîìó íåëüçÿ ñðàâíèâàòü
êîððîçèîííóþ ñòîéêîñòü ìåòàëëè÷åñêèõ
âêëþ÷åíèé ïî çíà÷åíèÿì ïîòåíöèàëîâ, èçìå-
ðåííûõ â ñðåäàõ ñ ðàçëè÷íûì ðÍ. Â ïðîöåññå
èçìåðåíèÿ ïîòåíöèàëîâ áûëî óñòàíîâëåíî,
÷òî ïðàêòè÷åñêè âî âñåõ ñðåäàõ ïîñëå ïðåä-
âàðèòåëüíîé ïðîòèðêè ïîâåðõíîñòè êàøèöåé
(«÷èñòêè çóáîâ») â òå÷åíèå 5 ìèíóò ïðîèñ-
õîäèò ðåïàññèâàöèÿ – âîññòàíîâëåíèå îêèñ-
íîé ïëåíêè, î ÷åì ñâèäåòåëüñòâóåò «îáëàãîðà-
æèâàíèå» – ìîíîòîííûé ñäâèã çíà÷åíèé ïî-
òåíöèàëîâ â ïîëîæèòåëüíóþ îáëàñòü. Èñêëþ-
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Ïðèíöèïèàëüíàÿ ñõåìà èçìåðåíèÿ ýëåêòðîõèìè÷åñêèõ ïîòåíöèàëîâ ýëåìåíòîâ áðåêåò-ñèñòåì
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÷åíèå â âèäå îñöèëëÿöèé (êîëåáàíèé) çíà÷å-
íèé ïîòåíöèàëîâ – «ðàçáëàãîðàæèâàíèå» –
«îáëàãîðàæèâàíèå» – íàáëþäàëîñü â 3%-íîì
ðàñòâîðå õëîðèäà íàòðèÿ, è îñîáåííî çàìåòíî
ïðîÿâëÿëîñü â êîíñòðóêöèè èíäèâèäóàëüíîå
êîëüöî ñ ðàñïîðêîé.

Îñöèëëÿöèÿ ïîòåíöèàëîâ â õëîðèäàõ ñâÿ-
çàíà ñ ÿâëåíèÿìè êðàòêîâðåìåííîãî ðàçðó-
øåíèÿ ïëåíêè (â ýòîò ìîìåíò ïîòåíöèàë óõî-
äèò â ñòîðîíó îòðèöàòåëüíûõ çíà÷åíèé) è ïî-
ñëåäóþùåãî âîññòàíîâëåíèÿ îêñèäíîãî ñëîÿ.
Àãðåññèâíîå äåéñòâèå Ñl – èîíîâ, êîòîðûå
ïðîáèâàþò çàùèòíóþ ïëåíêó íà ìåòàëëå, –
ìîæåò â êîíå÷íîì ñ÷åòå âûçâàòü åãî òî÷å÷íóþ,
èëè ïèòòèíãîâóþ êîððîçèþ. Ýòîìó ÿâëåíèþ
ïîäâåðæåíû íåðæàâåþùèå ñòàëè, â òîì ÷èñëå
èññëåäóåìûå â íàñòîÿùåé ðàáîòå. Âåðîÿò-
íîñòü è ÷àñòîòà åãî âîçíèêíîâåíèÿ çàâèñèò îò
ñîñòîÿíèÿ ïîâåðõíîñòè. Â ÷àñòíîñòè, êîëüöî
ñ ðàñïîðêîé èç ñòàëè Õ18Í9Ò èìååò îñòðûå
ðåçàíûå êðàÿ, êðîìå òîãî, ïîñëå øòàìïîâêè
îíî ìîæåò íàõîäèòüñÿ ïîä äåéñòâèåì ðàñòÿ-
ãèâàþùèõ íàïðÿæåíèé. Âñå ýòè ôàêòîðû
îòðèöàòåëüíî âëèÿþò íà êà÷åñòâî çàùèòíîé
ïàññèâíîé ïëåíêè. Â ðàâíîé ñòåïåíè ñêàçàí-
íîå îòíîñèòñÿ è ê ðàñïîðêå-ïðóæèíå èç ïðîâî-
ëî÷íîãî ìàòåðèàëà, ïîëó÷åííîãî ìåòîäîì
ïðîòÿæêè. Íåîáõîäèìî îòìåòèòü, ÷òî ýëåêòðî-
õèìè÷åñêèé ïîòåíöèàë ðàñïîðêè âî âñåõ ðàñ-
òâîðàõ ÿâëÿåòñÿ áîëåå îòðèöàòåëüíûì, à çíà-
÷èò, îíà ñëóæèò àíîäîì â ãàëüâàíîïàðå ïî
îòíîøåíèþ ê ïîòåíöèàëó êîëüöà. Êðîìå òîãî,

ðàñïîðêà êîëüöà ÿâëÿåòñÿ àíîäîì è ïî îòíî-
øåíèþ ê äðóãèì èçäåëèÿì (èëè ÷àñòÿì èõ
ïîâåðõíîñòåé). Îäíàêî ðàçíîñòü ïîòåíöèàëîâ,
êîòîðàÿ ìîæåò âîçíèêíóòü â íåéòðàëüíîì
ðàñòâîðå õëîðèäà íàòðèÿ èëè ñëàáîùåëî÷íîé
ñðåäå ïèùåâîé ñîäû, íå ïðåâûøàåò 80 ìÂ è
ñîãëàñíî ñèñòåìàòèçàöèè ïðîÿâëåíèé ãàëü-
âàíîçà ïîëîñòè ðòà, ðàçðàáîòàííîé â èññëåäî-
âàíèÿõ [6], òàêàÿ ðàçíîñòü äîïóñòèìà ïðè
ñîâìåñòíîì ïðèìåíåíèè ðàçíûõ ñïëàâîâ (èëè
èçäåëèé), âåðîÿòíîñòü ðàçâèòèÿ ãàëüâàíîçà
ïðè ýòîì îòñóòñòâóåò.

Ñàìàÿ îïàñíàÿ ñèòóàöèÿ ñ òî÷êè çðåíèÿ âå-
ðîÿòíîñòè âîçíèêíîâåíèÿ ýôôåêòèâíîé ãàëü-
âàíîïàðû ïîÿâëÿåòñÿ òîëüêî â êèñëîé ñðåäå –
ðàñòâîðå ëèìîííîé êèñëîòû. Õóäøèé âàðè-
àíò – ýòî ñî÷åòàíèÿ áðåêåòîâ ñòàíäàðòíîãî
ëèãèðîâàíèÿ è ðàñïîðêè èíäèâèäóàëüíîãî
êîëüöà, â ðåçóëüòàòå ÷åãî ãåíåðèðóåòñÿ ýëåê-
òðîäâèæóùàÿ ñèëà ïîðÿäêà 160 ìÂ. Èñõîäÿ
èç âûâîäîâ àâòîðà [6], ïðè òàêèõ âåëè÷èíàõ
âåðîÿòíîñòü âîçíèêíîâåíèÿ ãàëüâàíîçà íàè-
áîëåå âûñîêà. Ïðàâäà, íóæíî îòìåòèòü, ÷òî
êèñëàÿ ñðåäà (ðÍ=0,5) âñå-òàêè íå õàðàêòåðè-
çóåò ïîñòîÿííûé ñîñòàâ æèäêîñòè â ïîëîñòè
ðòà, íî åå ñëåäóåò ó÷èòûâàòü êàê êðàòêîâðå-
ìåííîå ÿâëåíèå.

Ñðàâíèâ çíà÷åíèÿ ýëåêòðîõèìè÷åñêèõ ïî-
òåíöèàëîâ îðòîäîíòè÷åñêèõ èçäåëèé â êàæ-
äîì èç ðàñòâîðîâ, ìû ñìîãëè îöåíèòü èäåí-
òè÷íîñòü èõ ïîâåðõíîñòíîãî ñîñòîÿíèÿ. Î÷å-
âèäíî, ÷òî íàèáîëåå îäíîðîäíûì â ýòîì ñìû-

Çíà÷åíèÿ ýëåêòðîõèìè÷åñêèõ ïîòåíöèàëîâ â ìîäåëüíûõ ñðåäàõ
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ñëå ÿâëÿþòñÿ áðåêåòû ñòàíäàðòíîãî ëèãèðî-
âàíèÿ – ðàçáðîñ ïîòåíöèàëîâ ó íèõ ìèíèìà-
ëåí âî âñåõ ñðåäàõ êàê ìåæäó îòäåëüíûìè îá-
ðàçöàìè, òàê è ìåæäó ðàçíûìè ñòîðîíàìè ïî-
âåðõíîñòè íà êàæäîì èç íèõ. Ñîáñòâåííî,
òàêîé ðåçóëüòàò ìîæíî áûëî ïðåäâèäåòü,
ïîñêîëüêó äàííûå èçäåëèÿ ïîëó÷àþò ìåòîäîì
ïðåöèçèîííîãî ëèòüÿ ñ ìèíèìàëüíûìè âíó-
òðåííèìè íàïðÿæåíèÿìè è ðàâíîìåðíî áëå-
ñòÿùåé ïîâåðõíîñòüþ.

Âûâîäû
Ðàçðàáîòàííàÿ ìåòîäèêà ïîçâîëÿåò ïîâû-

ñèòü îáúåêòèâíîñòü ðåçóëüòàòîâ èçìåðåíèÿ
ýëåêòðîõèìè÷åñêèõ ïîòåíöèàëîâ íåïîñðåä-
ñòâåííî íà ñòîìàòîëîãè÷åñêèõ èçäåëèÿõ, â òîì
÷èñëå è íà ìåëêîðàçìåðíûõ, à òàêæå îöåíèòü
ýëåêòðîõèìè÷åñêóþ «íåîäíîðîäíîñòü» îò-
äåëüíûõ ìåòàëëè÷åñêèõ êîíñòðóêöèé.

Óñòàíîâëåíî, ÷òî ðàññìîòðåííûå (èññëå-
äóåìûå) ýëåìåíòû áðåêåò-ñèñòåì õàðàêòåðè-
çóþòñÿ áëèçêèìè çíà÷åíèÿìè ýëåêòðîõèìè-
÷åñêèõ ïîòåíöèàëîâ â íåéòðàëüíûõ è ñëàáî-
ùåëî÷íûõ ñðåäàõ, à ñëåäîâàòåëüíî, ïðè îò-
ñóòñòâèè äðóãèõ ìåòàëëè÷åñêèõ âêëþ÷åíèé â

ïîëîñòè ðòà ìîãóò ñîâìåñòíî ïðèìåíÿòüñÿ áåç
ðèñêà ðàçâèòèÿ ãàëüâàíîçà.

Íàèáîëåå íåîäíîðîäíîé êîíñòðóêöèåé ñ
òî÷êè çðåíèÿ ýëåêòðîõèìè÷åñêîé àêòèâíîñòè
ÿâëÿåòñÿ èíäèâèäóàëüíîå êîëüöî ñ ðàñïîðêîé,
â êîòîðîé ðàçíîñòü ïîòåíöèàëîâ ìåæäó êîëü-
öîì è ðàñïîðêîé â êèñëîé ñðåäå ñîñòàâëÿåò
áîëåå 120 ìÂ, ÷òî ñëóæèò ïðåäïîñûëêîé óâå-
ëè÷åíèÿ âåðîÿòíîñòè âîçíèêíîâåíèÿ ãàëüâà-
íîçà. Ïðè îäíîâðåìåííîì èñïîëüçîâàíèè äðó-
ãèõ ýëåìåíòîâ, â ÷àñòíîñòè áðåêåòîâ ñòàíäàðò-
íîãî ëåãèðîâàíèÿ, çíà÷åíèÿ ýëåêòðîäâèæóùåé
ñèëû ìîãóò âîçðàñòè äî 160 ìÂ.

Ïåðñïåêòèâíîñòü èñïîëüçîâàíèÿ
Ïðåäëîæåííàÿ ìåòîäèêà èññëåäîâàíèÿ

ýëåêòðîõèìè÷åñêèõ ïîòåíöèàëîâ îðòîäîíòè-
÷åñêèõ èçäåëèé ìîæåò áûòü èñïîëüçîâàíà íà
ïðåäâàðèòåëüíîì ýòàïå ëå÷åíèÿ – îöåíêè âå-
ðîÿòíîñòè ðàçâèòèÿ ãàëüâàíîçà ó êîíêðåòíûõ
ïàöèåíòîâ ïðè íàëè÷èè ó íèõ óæå èìåþùèõñÿ
âî ðòó ìåòàëëè÷åñêèõ âêëþ÷åíèé, íàïðèìåð,
âî âðåìÿ ïëàíèðîâàíèÿ ðàííåãî îðòîäîíòè-
÷åñêîãî ëå÷åíèÿ ñ èñïîëüçîâàíèåì ÷àñòè÷íîé
áðåêåò-ñèñòåìû ïðè íàëè÷èè èíäèâèäóàëü-
íûõ êîëåö ñ ðàñïîðêîé.

Ñïèñîê ëèòåðàòóðû

1. ßùèêîâñêèé Í. Â. Âëèÿíèå òåõíîëîãè÷åñêèõ ôàêòîðîâ íà êîððîçèîííî-ýëåêòðîõèìè÷åñêèå
ïðîöåññû, ïðîõîäÿùèå íà ïîâåðõíîñòè ñòîìàòîëîãè÷åñêèõ ñïëàâîâ 1Õ18Í9Ò / Í. Â. ßùèêîâñêèé,
Ë. Ñ. Âåëè÷êî, À. È. Êóëàê // Ñîâðåìåííàÿ ñòîìàòîëîãèÿ. – 2007. – ¹ 2. – Ñ. 67–70.

2. Ùåãîëåâà Ì. Ã. Ýëåêòðîõèìè÷åñêèå ïðîöåññû â ïîëîñòè ðòà ïàöèåíòîâ / Ì. Ã. Ùåãîëåâà //
Ìåäè÷íi íàóêè. Scientific Journal «Science Rise». – 2015. – ¹ 12/3 (17). – Ñ. 72–76.

3. Âåëè÷êî Ë. Ñ. Çàáîëåâàíèÿ, îáóñëîâëåííûå ìàòåðèàëàìè çóáíûõ ïðîòåçîâ / Ë. Ñ. Âåëè÷êî,
Í. Â. ßùèêîâñêèé // Ìåäèöèíñêèé æóðíàë. – 2010. – ¹ 2. – Ñ. 38–44.

4. Îìåëÿíåíêî Í. Ä. Èçìåðåíèå ñîïðîòèâëåíèé òêàíåé ïîëîñòè ðòà: îñîáåííîñòè, ïîñëåäî-
âàòåëüíîñòü, íåçàìå÷åííûå îøèáêè / Í. Ä. Îìåëÿíåíêî, Ä. Ê. Ãóùà // Ñîâðåìåííàÿ ñòîìàòîëîãèÿ. –
2009. – ¹ 4. – Ñ. 22.

5. Äåêëàðàö³éíèé ïàòåíò íà âèíàõ³ä ¹ 55906 À, Óêðà¿íà, ÌÏÊ 7 À61Â10/00, À61Ñ5/08. Ñïîñ³á
ä³àãíîñòèêè ãàëüâàíîç³â / Êóöåâëÿê Â. Ô., Ñåâèäîâà Î. Ê., Ùåãîëüîâà Ì. Ã., Âàñèëü÷åíêî Î. Â. –
¹ 2002076060 ; çàÿâë. 22.07.02 ; îïóáë. 15.04.03, Áþë. ¹ 4.

6. Æèäîâèíîâ À. Â. Îáîñíîâàíèå ïðèìåíåíèÿ êëèíèêî-ëàáîðàòîðíûõ ìåòîäîâ äèàãíîñòèêè è
ïðîôèëàêòèêè ãàëüâàíîçà ïîëîñòè ðòà ó ïàöèåíòîâ ñ ìåòàëëè÷åñêèìè çóáíûìè ïðîòåçàìè :
àâòîðåô. äèñ. íà ñîèñêàíèå ó÷åíîé ñòåïåíè êàíä. ìåä. íàóê : ñïåö. 14.01.14 «Ñòîìàòîëîãèÿ» /
À. Â. Æèäîâèíîâ. – Âîëãîãðàä, 2013. – 22 ñ.

7. Òèìîôååâ À. À. Ïîêàçàòåëè ïîòåíöèîìåòðèè è íåñïåöèôè÷åñêîé ðåçèñòåíòíîñòè îðãàíèçìà
ó ïàöèåíòîâ ñ ìåòàëëè÷åñêèìè âêëþ÷åíèÿìè â ïîëîñòè ðòà, ôèêñèðîâàííûìè íà äåíòàëüíûõ
èìïëàíòàòàõ è çóáàõ / À. À. Òèìîôååâ // Ñîâðåìåííàÿ ñòîìàòîëîãèÿ. – 2005. – ¹ 4. – Ñ. 133–138.

8. Êîððîçèÿ ìåòàëëîâ ïîëîñòè ðòà êàê ôàêòîð ðàçâèòèÿ ãàëüâàíîçà / Ô. Â. Ìèõàëü÷åíêî, À. Â. Æè-
äîâèíîâ, Ë. È. Äåíèñåíêî [è äð.] // Ñîâðåìåííûå ïðîáëåìû íàóêè è îáðàçîâàíèÿ. – 2015. – ¹ 3. –
Ñ. 43. – Ðåæèì äîñòóïà ê æóðí. :

URL:http//www.science-education ru/ru/article/view? id=17564 (äàòà îáðàùåíèÿ 30.01.16).

ТЕОРЕТИЧНА І ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА



ÌÅÄÈÖÈÍÀ ÑÜÎÃÎÄÍ² ² ÇÀÂÒÐÀ. 2017. ¹ 3–4 (76–77)

39

References

1. Yashchikovskii N.V., Velichko L.S., Kulak A.I. (2007). Vliianiie tekhnolohicheskikh faktorov na
korrozionno-elektrokhimicheskie protsessy, prokhodiashchiie na poverkhnosti stomatolohicheskikh
splavov 1Kh18N9T [Influence of technological factors on corrosion-electrochemical processes passing
on the surface of dental alloys 1X18N9T]. Sovremennaia stomatolohiia – Modern Dentistry, ¹ 2,
pp. 67–70 [in Russian].

2. Shcheholeva M.H. (2015). Elektrokhimicheskiie protsessy v polosti rta patsientov [Electrochemical
processes in the oral cavity of patients]. Medychni nauky. Scientific Journal «Science Rise» – Medical
Sciences. Scientific Journal «Science Rise», ¹ 12/3 (17), pp. 72–76 [in Russian].

3. Velichko L.S., Yashchikovskii N.V. (2010). Zabolevaniia, obuslovlennyie materialami zubnykh
protezov [Diseases caused by materials of dentures]. Meditsinskii zhurnal – Medical Journal, ¹ 2,
pp. 38–44 [in Russian].

4. Omelianenko N.D., Hushcha D.K. (2009). Izmereniie soprotivlenii tkanei polosti rta: osobennosti,
posledovatelnost, nezamechennyie oshibki [Measurement of the resistance of the tissues of the oral
cavity: features, sequence, undetected errors]. Sovremennaia stomatolohiia – Modern Dentistry, ¹ 4,
pp. 22 [in Russian].

5. Kutsevliak V.F., Sevydova O.K., Shcheholova M.H., Vasylchenko O.V. (2003). Spos³b d³ahnostyky
halvanoz³v. Deklarats³inii patent na vinakh³d ¹ 55906 A, Ukraina, MPK 7 A61V10/00, A61S5/08 [Method
of diagnosis of galvanoses. Declarative patent for invention ¹ 55906 A, Ukraine, IPC 7 À61Â10/00,
À61Ñ5/08]. ¹ 2002076060, declared 22.07.02, published 15.04.03, bulletin ¹ 4 [in Ukrainian].

6. Zhidovinov A.V. (2013). Obosnovaniie primeneniia kliniko-laboratornykh metodov diahnostiki i
profilaktiki halvanoza polosti rta u patsientov s metallicheskimi zubnymi protezami [Substantiation of
clinical and laboratory methods of diagnostics and prevention of oral galvanosis in patients with metal
dentures]. Extended abstract of candidate’s thesis. Volgograd, 22 p. [in Russian].

7. Timofeiev A.A. (2005). Pokazateli potentsiometrii i nespetsificheskoi rezistentnosti orhanizma u
patsientov s metallicheskimi vkliucheniiami v polosti rta, fiksirovannymi na dentalnykh implantatakh i
zubakh [Indicators of potentiometry and nonspecific resistance of the organism in patients with metallic
inclusions in the oral cavity, fixed on dental implants and teeth]. Sovremennaia stomatolohiia – Modern
Dentistry, ¹ 4, pp. 133–138 [in Russian].

8. Mikhalchenko F.V., Zhidovinov A.V., Denisenko L.I., Holovchenko S.H., Matveiev S.V. (2015).
Korroziia metallov polosti rta kak faktor razvitiia halvanoza [Corrosion of oral metals as a factor in the
development of galvanization]. Sovremennyie problemy nauki i obrazovaniia – Modern Problems of
Science and Education, ¹ 3, pp. 43 [in Russian]. Retrieved from URL: http//www.science-education ru/
ru/article/view? id=17564. (date of the application 30.01.16).

Î.Ê. Ñåâèäîâà, ².². Ñòåïàíîâà, Ì.Ã. Ùåãîëüîâà, Ò.Ã. Êðîë³âåöü
ÄÎÑË²ÄÆÅÍÍß IN VITRO ÅËÅÊÒÐÎÕ²Ì²×ÍÈÕ ÏÎÒÅÍÖ²ÀË²Â ÎÐÒÎÄÎÍÒÈ×ÍÈÕ ÅËÅÌÅÍÒ²Â
² ÅËÅÌÅÍÒ²Â ÁÐÅÊÅÒ-ÑÈÑÒÅÌ

Îäíèì ç ãîëîâíèõ íåäîë³ê³â äîâãîñòðîêîâîãî âèêîðèñòàííÿ ó ïîðîæíèí³ ðîòà ð³çíîìàí³òíèõ
ìåòàëåâèõ êîíñòðóêö³é ³ ïðèñòîñóâàíü ïðè îðòîäîíòè÷íîìó ë³êóâàíí³ çóáîùåëåïíèõ àíîìàë³é òà
äåôîðìàö³é ó ä³òåé ³ ï³äë³òê³â º ïðîÿâ ìåòàëàìè åëåêòðîõ³ì³÷íèõ âëàñòèâîñòåé ³ ó÷àñòü â åëåê-
òðîõ³ì³÷íèõ ïðîöåñàõ, ÿê³ ìîæóòü ïåðåá³ãàòè ó ïîðîæíèí³ ðîòà ³ âèêëèêàòè ãàëüâàíîçè. Â õîä³ äà-
íî¿ ðîáîòè ðîçðîáëåíî ìåòîäèêó âèì³ðþâàííÿ åëåêòðîõ³ì³÷íèõ ïîòåíö³àë³â ìåòàëåâèõ âèðîá³â äëÿ
îðòîäîíòè÷íîãî ë³êóâàííÿ, ó òîìó ÷èñë³ é ìàëîðîçì³ðíèõ, ÿêà äîçâîëÿº ï³äâèùèòè îá’ºêòèâí³ñòü
ðåçóëüòàò³â âèì³ðþâàíü, à òàêîæ îö³íèòè åëåêòðîõ³ì³÷íó «íåîäíîð³äí³ñòü» îêðåìèõ ìåòàëåâèõ
êîíñòðóêö³é. Ïðîâåäåíî äîñë³äæåííÿ ÷îòèðüîõ âèä³â ðåàëüíèõ îðòîäîíòè÷íèõ âèðîá³â: áðåêåò³â
ñàìîë³ãóþ÷èõ ç í³êåëü-òèòàíîâèìè êë³ïñàìè, ðåòåéíåð³â (ñòàëü 304), ³íäèâ³äóàëüíèõ ê³ëåöü ç
äðîòÿíèìè ðîçï³ðêàìè (Õ18Í9Ò) ³ áðåêåò³â ñòàíäàðòíîãî ë³ãóâàííÿ (ñòàëü 304). Âñòàíîâëåíî, ÿê³
îðòîäîíòè÷í³ âèðîáè ìàþòü ì³í³ìàëüíèé ðèçèê ðîçâèòêó ãàëüâàíîçó, à ÿê³ º íàéá³ëüø íåîäíîð³äíèìè
ç òî÷êè çîðó åëåêòðîõ³ì³÷íî¿ àêòèâíîñò³. Çàïðîïîíîâàíà ìåòîäèêà äîñë³äæåííÿ åëåêòðîõ³ì³÷íèõ
ïîòåíö³àë³â îðòîäîíòè÷íèõ âèðîá³â ìîæå áóòè âèêîðèñòàíà íà ïîïåðåäíüîìó åòàï³ ë³êóâàííÿ äëÿ
îö³íþâàííÿ éìîâ³ðíîñò³ ðîçâèòêó ãàëüâàíîçó ó ïàö³ºíò³â.

Êëþ÷îâ³ ñëîâà: îðòîäîíòè÷í³ âèðîáè, ãàëüâàíîç, åëåêòðîõ³ì³÷í³ ïîòåíö³àëè, áðåêåòè,
îðòîäîíòè÷í³ ê³ëüöÿ, ðåòåéíåðè.
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Ye.K. Sevidova, I.I. Stepanova, M.G. Shcheholieva, T.G. Krolivets
STUDY OF ELECTROCHEMICAL POTENTIALS OF ORTHODONTIC ELEMENTS AND ELEMENTS
OF BRACKET SYSTEMS IN VITRO

One of the main disadvantages of long-term use of various metal structures and devices for orthodontic
treatment of dentoalveolar anomalies and deformations in children and adolescents is the manifestation of
electrochemical properties by metals and participation in electrochemical processes that can occur in the
oral cavity and cause galvanazing. In the research we have developed a technique for measuring the
electrochemical potentials of metal products used for orthodontic treatment, including small-sized ones,
which makes it possible to increase the objectivity of measurement results, and also to evaluate the
electrochemical «heterogeneity» of each metal structures. Four types of real orthodontic products have
been examined. There were self-ligating braces with nickel-titanium clips, retainers (steel 304), individual
rings with wire spacers (12Õ18Í9Ò) and standard ligation braces (steel 304). It is determined, which
orthodontic products possess a minimal risk of galvanic complications, and which are the most
heterogeneous in terms of electrochemical activity. The proposed technique for examination of the
electrochemical potentials of orthodontic products can be used in the preliminary stage of treatment to
assess the expectance of galvanic complications in patients.

Keywords: orthodontic products, galvanization, electrochemical potentials, braces, orthodontic rings,
retainers.

Íàä³éøëà 15.08.17

Â³äîìîñò³ ïðî àâòîð³â

Ñåâèäîâà Îëåíà Êîñòÿíòèí³âíà – êàíäèäàò òåõí³÷íèõ íàóê, ñòàðøèé íàóêîâèé ñï³âðîá³òíèê
êàôåäðè ³íòåãðîâàíèõ òåõíîëîã³é ìàøèíîáóäóâàííÿ ³ì. Ñåìêà Ìèõàéëà Ôåäîðîâè÷à ÍÒÓ «ÕÏ²».

Àäðåñà: 61002, ì. Õàðê³â, âóë. Êèðïè÷îâà, 2, ÍÒÓ «ÕÏ²».
Òåë.: +38(057)707-61-85.
E-mail: sevidova.1954@mail.ru.

Ñòåïàíîâà ²ðèíà ²ãîð³âíà – êàíäèäàò òåõí³÷íèõ íàóê, äîöåíò êàôåäðè çàãàëüíî¿ òà
íåîðãàí³÷íî¿ õ³ì³¿ ÍÒÓ «ÕÏ²».

Òåë.: +38(057)707-68-32.

Ùåãîëüîâà Ìàð³ÿ Ãåîðã³¿âíà – êàíäèäàò ìåäè÷íèõ íàóê, äîöåíò êàôåäðè ñòîìàòîëîã³¿
äèòÿ÷îãî â³êó, îðòîäîíò³¿ òà ³ìïëàíòîëîã³¿ ÕÌÀÏÎ.

Àäðåñà: 61013, ì. Õàðê³â, âóë. Øåâ÷åíêà, 133, ÊÍÏ «Ì³ñüêà äèòÿ÷à ïîë³êë³í³êà ¹ 23»
Õàðê³âñüêî¿ ì³ñüêî¿ ðàäè.

Òåë.: +38(098)272-49-40.

Êðîë³âåöü Òåòÿíà Ãðèãîð³âíà – êàíäèäàò ìåäè÷íèõ íàóê, äîöåíò êàôåäðè ñòîìàòîëîã³¿
äèòÿ÷îãî â³êó, îðòîäîíò³¿ òà ³ìïëàíòîëîã³¿ ÕÌÀÏÎ.

Àäðåñà: 61013, ì. Õàðê³â, âóë. Øåâ÷åíêà, 133, ÊÍÏ «Ì³ñüêà äèòÿ÷à ïîë³êë³í³êà ¹ 23»
Õàðê³âñüêî¿ ì³ñüêî¿ ðàäè.

Òåë.: +38(067)793-64-63.
E-mail: krolivets_t@yahoo.com.

ТЕОРЕТИЧНА І ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




