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Ðîáîòà º ôðàãìåíòîì íàóêîâî-äîñë³äíî¿ ðîáîòè 
êàôåäðè äèòÿ÷î¿ òåðàïåâòè÷íî¿ ñòîìàòîëîã³¿ òà ïðî-
ô³ëàêòèêè ñòîìàòîëîã³÷íèõ çàõâîðþâàíü Íàö³îíàëü-
íîãî ìåäè÷íîãî óí³âåðñèòåòó ³ìåí³ Î.Î. Áîãîìîëüöÿ 
«Çàãàëüí³ ÷èííèêè ó ôîðìóâàíí³ ñòîìàòîëîã³÷íîãî 
çäîðîâ’ÿ ó ä³òåé òà ï³äë³òê³â» (¹ äåðæðåºñòðàö³¿ 
0113U001484).

Âñòóï. Ðåñòàâðàö³éíå ë³êóâàííÿ òèì÷àñî-
âèõ çóá³â ìàº áóòè íàïðàâëåíå ÿê íà â³äíîâëåííÿ 
ôîðìè, ôóíêö³¿ òà åñòåòèêè òèì÷àñîâèõ çóá³â, òàê 
³ íà çàáåçïå÷åííÿ äîâãîñòðîêîâîãî ôóíêö³îíóâàí-
íÿ ðåñòàâðàö³¿ äî ô³ç³îëîã³÷íî¿ çì³íè çóá³â. Çã³äíî 
ñó÷àñíèõ ðåêîìåíäàö³é, íàéá³ëüø âèïðàâäàíèì º 
çàñòîñóâàííÿ êîìïîçèòíèõ ìàòåð³àë³â äëÿ â³äíîâ-
ëåííÿ òèì÷àñîâèõ çóá³â [1]. Çà äàíèìè ñèñòåìàòè÷-
íîãî îãëÿäó T. Lenzi et al. (2015) àäãåçèâí³ ñèñòåìè 
ç ïîïåðåäí³ì åòàïîì ïðîòðàâëþâàííÿ (etch&rinse) º 
íàéäîö³ëüí³øèì âèáîðîì äëÿ òèì÷àñîâèõ çóá³â [11]. 
Ç ðîçâèòêîì àäãåçèâíî¿ ñòîìàòîëîã³¿ ñïîñòåð³ãàºòü-
ñÿ òåíäåíö³ÿ, äî ñïðîùåííÿ àäãåçèâíî¿ ï³äãîòîâêè 
êàð³îçíèõ ïîðîæíèí, ÿêà ñïðÿìîâàíà íà çìåíøåí-
íÿ ÷àñó íàíåñåííÿ òà ê³ëüêîñò³ êë³í³÷íèõ åòàï³â, ùî 
îñîáëèâî âàæëèâî â äèòÿ÷³é ñòîìàòîëîã³¿. Â îñòàíí³ 
ðîêè ôîðìóºòüñÿ íàïðÿì äî ñòâîðåííÿ «óí³âåðñàëü-
íèõ» àäãåçèâíèõ ñèñòåì, ÿê³ ìîæíà çàñòîñîâóâàòè ÿê 
ó òåõí³ö³ òîòàëüíîãî ïðîòðàâëþâàííÿ, òàê ³ ñàìîïðî-
òðàâëþâàííÿ. Ïðîòå ðåçóëüòàòè äîñë³äæåíü ùîäî 
öèõ ñèñòåì º ñóïåðå÷ëèâèìè [3].

Â ïðîöåñ³ àäãåçèâíî¿ ï³äãîòîâêè (äåì³íåíåðà-
ë³çàö³ÿ äåíòèíó òà íàíåñåííÿ ã³äðîô³ëüíèõ ³ ã³äðî-
ôîáíèõ êîìïîíåíò³â àäãåçèâíî¿ ñèñòåìè) â³äáóâà-
ºòüñÿ ïðîöåñ «ã³áðèäèçàö³¿» äåíòèíó ç ôîðìóâàííÿì 
ã³áðèäíîãî øàðó. Äîäàòêîâî ôîðìóþòüñÿ ïîë³ìåðí³ 
âèðîñòè, âíàñë³äîê ïðîíèêíåííÿ ñìîëè ó â³äêðèò³ 
äåíòèíí³ òðóáî÷êè [16]. Îñíîâíèìè ôóíêö³ÿìè ã³-
áðèäíîãî øàðó º: áîíäèíã, ñîïîë³ìåðèçàö³ÿ ç êîì-
ïîçèòíèìè ìàòåð³àëàìè, ôîðìóâàííÿ çàõèñíîãî 
øàðó äëÿ çàïîá³ãàííÿ ïðîíèêíåííÿ áàêòåð³é òà ¿õ 
òîêñèí³â äî ïóëüïè ÷åðåç äåíòèí [14]. Ã³áðèäèçàö³ÿ 
äåíòèíó çìåíøóº ðèçèê âèíèêíåííÿ òà ðîçâèòêó ì³-
êðîï³äò³êàíü, âòîðèííîãî êàð³ºñó òà ï³ñëÿîïåðàö³é-
íî¿ ÷óòëèâîñò³ [15]. 

Ðåçóëüòàòè ÷èñëåííèõ äîñë³äæåíü in vitro, ïðîâå-
äåíèõ íà ³íòàêòíîìó äåíòèí³ ïîñò³éíèõ çóá³â, äîñèòü 
÷àñòî åêñòðàïîëþþòüñÿ íà òèì÷àñîâ³ çóáè. Ïðîòå, 
íàÿâí³ñòü íèçêè ìîðôîëîã³÷íèõ îñîáëèâîñòåé äåí-
òèíó òèì÷àñîâèõ çóá³â îáìåæóº ïðàêòè÷íå çàñòîñó-
âàííÿ îòðèìàíèõ äàíèõ. Äåíòèí òèì÷àñîâèõ çóá³â 

õàðàêòåðèçóºòüñÿ ìåíøîþ òâåðä³ñòþ òà ì³íåðàë³çà-
ö³ºþ, à òàêîæ á³ëüøîþ ê³ëüê³ñòþ äåíòèííèõ òðóáî÷îê 
òà ¿õ á³ëüøèì ä³àìåòðîì, ç ÷èñëåííèìè ëàòåðàëüíè-
ìè êàíàëüöÿìè, ùî çóìîâëþº çìåíøåííÿ ïëîù³ ³í-
òåðòóáóëÿðíîãî äåíòèíó [2,10,19]. Á³ëüøà ðåàêö³éíà 
çäàòí³ñòü äî êèñëîòíîãî ïðîòðàâëþâàííÿ äåíòèíó 
òèì÷àñîâèõ çóá³â ñïðèÿº ôîðìóâàííþ á³ëüø òîâñòî-
ãî ã³áðèäíîãî øàðó. Â îäíîìó ç ïåðøèõ äîñë³äæåíü 
Nor J.E. et al. (1996) ïðè ïîð³âíÿíí³ áóäîâè ã³áðèäíî-
ãî øàðó òèì÷àñîâèõ òà ïîñò³éíèõ çóá³â âèÿâèâ ñõîæó 
ìîðôîëîã³÷íó êàðòèíó, ïðîòå, ã³áðèäíèé øàð äåíòè-
íó òèì÷àñîâèõ çóá³â âèÿâèâñÿ òîâùèì íåçàëåæíî â³ä 
÷àñó ïðîòðàâëþâàííÿ [18]. 

Òîìó, ìåòîþ ðîáîòè ñòàëî îö³íèòè ìîðôîëî-
ã³÷í³ îñîáëèâîñò³ ã³áðèäíîãî øàðó, óòâîðåíîãî íà 
³íòàêòíîìó äåíòèí³ òèì÷àñîâèõ çóá³â ïðè âèêîðèñ-
òàíí³ ð³çíèõ àäãåçèâíèõ ñèñòåì çã³äíî ðåêîìåíäàö³é 
ô³ðì-âèðîáíèê³â.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ îö³íêè 
ìîðôîëîã³¿ ã³áðèäíî¿ çîíè áóëî âèêîðèñòàíî 20 âè-
äàëåíèõ òèì÷àñîâèõ ìîëÿð³â, ÿê³ çáåð³ãàëèñü ïðè 
òåìïåðàòóð³ 4 0Ñ íå á³ëüøå 1 ì³ñÿöÿ. Âñ³ äîñë³äæó-
âàí³ çóáè áóëî äîâ³ëüíî ðîçïîä³ëåíî äî 4 ãðóï â³ä-
ïîâ³äíî àäãåçèâíîãî ïðîòîêîëó: Ãðóïà 1 – Optibond 
FL (Kerr), ãðóïà 2 – Optibond SoloPlus (Kerr), ãðóïà 3 
– Single Bond Universal (3M) â òåõí³ö³ òîòàëüíîãî ïðî-
òðàâëþâàííÿ, ãðóïà 4 – Single Bond Universal (3M) â 
òåõí³ö³ ñàìîïðîòðàâëþâàííÿ (òàáë. 1). Çà äîïîìî-
ãîþ àëìàçíîãî äèñêó ï³ä âîäÿíèì îõîëîäæåííÿì, 
áóëî âèäàëåíî îêëþç³éíó ÷àñòèíó êîðîíêè â ìåæàõ 
ïëàùîâîãî äåíòèíó. Íà îòðèìàí³é ïîâåðõí³ áóëî 
ñòâîðåíî ñòàíäàðòèçîâàíèé çìàçàíèé øàð ç âè-
êîðèñòàííÿì âîäîñò³éêîãî SiC àáðàçèâíîãî ïàïåðó 
Ð600 ç âîäÿíèì îõîëîäæåííÿì. Äîñë³äæóâàí³ àäãå-
çèâí³ ñèñòåìè çàñòîñîâóâàëèñü çã³äíî ðåêîìåíäà-
ö³é ô³ðì-âèðîáíèê³â (â òåõí³ö³ âîëîãîãî áîíäèíãó ç 
ïîïåðåäí³ì ïðîòðàâëþâàííÿì äåíòèíó âïðîäîâæ 
15 ñ äëÿ ãðóï 1-3) ç ïîäàëüøèì íàíåñåííÿì êîìïî-
çèòíîãî ìàòåð³àëó ñâ³òëîâîãî òâåðä³ííÿ òîâùèíîþ 
2 ìì. Âïðîäîâæ 24 ãîä ï³äãîòîâàí³ çóáè âèòðèìóâà-
ëèñü ó âîëîãîìó ñåðåäîâèù³ ïðè òåìïåðàòóð³ 370Ñ. 
Ï³ñëÿ âèãîòîâëåííÿ ìåç³î-äèñòàëüíèõ øë³ô³â, ïåð-
ïåíäèêóëÿðíî äî ã³áðèäíîãî øàðó, ïðîâîäèëîñü ïî-
ë³ðóâàííÿ äîñë³äæóâàíèõ ïîâåðõîíü ³ç çàñòîñóâàí-
íÿì âîäîñò³éêîãî SiC àáðàçèâíîãî ïàïåðó Ð 1000, Ð 
1200, Ð 1500, Ð 2000, Ð 2500 ç âîäÿíèì îõîëîäæåí-
íÿì. Â ïîäàëüøîìó çðàçêè äåì³íåðàë³çóâàëèñü 37% 
îðòîôîñôîðíîþ êèñëîòîþ âïðîäîâæ 10 ñ, äåïðî-
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òå¿í³çóâàëèñü 2,5% ðîç÷èíîì íàòð³é 
ã³ïîõëîðèòó âïðîäîâæ 10 õâ òà âè-
ñóøóâàëèñü ó ðîç÷èíàõ åòèëîâîãî 
ñïèðòó ó âèñõ³äíèõ êîíöåíòðàö³ÿõ 
25%, 50%, 75%, 96%,100% ïî 20 õâ 
ó êîæíîìó. Íà çàô³êñîâàí³ çðàçêè 
áóëî íàïèëåíî øàð ïëàòèíè òîâùè-
íîþ 50 íì JFC-1600 (JEÎL, ßïîí³ÿ). 
Äîñë³äæåííÿ ìîðôîëîã³¿ ã³áðèäíî-
ãî øàðó ïðîâîäèëîñü ³ç çàñòîñó-
âàííÿì ñêàíóþ÷îãî åëåêòðîííîãî 
ì³êðîñêîïó JSM-6700F (JEOL, ßïî-
í³ÿ) ç ïðèñêîðþâàëüíîþ íàïðóãîþ 
10 kV (²íñòèòóò ãåîõ³ì³¿, ì³íåðàëîã³¿ 
òà ðóäîóòâîðåííÿ ³ìåí³ Ì.Ï. Ñåìå-
íåíêà ÍÀÍ Óêðà¿íè). Àíàë³ç îòðè-
ìàíèõ çîáðàæåíü çä³éñíþâàâñÿ ³ç 
çàñòîñóâàííÿì ïðîãðàìíîãî çàáåç-
ïå÷åííÿ ImageJ 1.50i. Îö³íêà ÿêîñò³ 
ôîðìóâàííÿ ã³áðèäíîãî øàðó ïðî-
âîäèëàñü çã³äíî êðèòåð³¿â íàâåäåíèõ 
ó òàáëèö³ 2. Ñòàòèñòè÷íà îáðîáêà 
îòðèìàíèõ äàíèõ çä³éñíþâàëàñü ³ç 
âèêîðèñòàííÿì íåïàðàìåòðè÷íîãî 
êðèòåð³þ Êðóñêàë-Óîë³ñà ç êðèòåð³-
ºì Äàííà äëÿ ìíîæèííèõ ïîð³âíÿíü, 
³ç çàñòîñóâàííÿì ñòàòèñòè÷íîãî ïà-
êåòó SPSS Statistics 20.0.0. Ïðè ð³âí³ 
ñòàòèñòè÷íî¿ çíà÷óùîñò³ ð<0,05.

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ 
îáãîâîðåííÿ. Âñ³ äîñë³äæóâàí³ àä-
ãåçèâí³ ñèñòåìè ôîðìóþòü ã³áðèä-
íèé øàð ð³çíî¿ òîâùèíè òà ïîë³ìåðí³ 
âèðîñòè íà ïîâåðõí³ äåíòèíó (òàáë. 
3, ðèñ. 1, 2). Äëÿ àäãåçèâíèõ ñèñ-
òåì OBFL òà SBU-TE õàðàêòåðíî 
óòâîðåííÿ âèðàæåíîãî ã³áðèäíîãî 
øàðó òîâùèíîþ 4,15 ìêì òà 3,68 
ìêì â³äïîâ³äíî (ð>0,05). OBSP ôîð-
ìóº ñóáì³êðîííèé ã³áðèäíèé øàð, 
ÿêèé âèÿâëÿºòüñÿ ò³ëüêè ïðè çá³ëü-
øåíí³ õ10000 (ð < 0,01 ì³æ âñ³ìà 
äîñë³äæóâàíèìè ãðóïàìè). Single 
Bond Universal (3Ì) â òåõí³ö³ ñàìî-
ïðîòðàâëþâàííÿ õàðàêòåðèçóºòüñÿ 
³ððåãóëÿðíèì ã³áðèäíèì øàðîì òîâ-
ùèíîþ 2,85 ìêì (ð>0,05 ì³æ ãðóïà-
ìè 3-4, ð<0,01 ì³æ ãðóïàìè 1-4) ç 
÷èñåëüíèìè ðîçðèâàìè â ä³ëÿíö³ ã³áðèäíîãî øàðó.

Òàáëèöÿ 3.

Òîâùèíà ã³áðèäíîãî øàðó ³íòàêòíîãî 
äåíòèíó òèì÷àñîâèõ çóá³â (ìêì)

Ãðóïà Mean± SD min max

1 (OBFL) 4,15±0,64 2,96 5,38

2 (OBSP) 1,04±0,21 0,65 1,46

3 (SBU-TE) 3,68±0,63 2,43 4,70

4 (SBU-SE) 2,85±0,81 2,05 4,59

Ï³ä ÷àñ îö³íêè ìîðôîëîã³¿ ïîë³ìåðíèõ âèðîñò³â, 
óòâîðåíèõ àäãåçèâíèìè ñèñòåìàìè ó äåíòèííèõ òðó-
áî÷êàõ ³íòàêòíîãî äåíòèíó òèì÷àñîâèõ çóá³â, âèÿâ-

Òàáëèöÿ 1.

Õàðàêòåðèñòèêà ãðóï òà äîñë³äæóâàíèõ ìàòåð³àë³â

Ãðóïà
Ê³ëüê³ñòü  
çðàçê³â

Íàçâà /  
Âèðîáíèê

Ñêëàä ðÍ
Àäãåçèâíèé  

ïðòîêîë

I
(OBFL)

5
Optibond FL 

(Kerr)

Ïðàéìåð:
HEMA, GPDM, (ãë³öåðî-
ôîñôàò äèìåòàêðèëàò), 
(2-ìåòàêðèëîêñèåòèë) 

ôòàëàò (PAMM),  
åòèëîâèé ñïèðò,  

êàìôîðîõ³íîí, âîäà
Àäãåçèâ:

BIS-GMA, HEMA, áàð³é-
àëþì³í³é áîðñèë³êàòíå 
ñêëî (0,6 ìêì, 48%ì), 

êîëî¿äíèé ñèë³ö³óì 
îêñèä, äèíàòð³þ  

ãåêñàôòîðñèë³êàò, 
ãë³öåðîë äèìåòàêðèëàò, 

êàìôîðîõ³íîí

1,9

6,9

a – 15 ñåê;
b – 30 ñåê;
c – 30 ñåê;
d – 10 ñåê;
e – 15 ñåê;
d – 10 ñåê;
f – 20 ñåê.

II
(OBSP)

5
Optibond 
Solo Plus 

(Kerr)

BIS-GMA, HEMA, GDM, 
GPDM (ãë³öåðîôîñôàò 
äèìåòàêðèëàò), åòèëî-
âèé ñïèðò, êîëî¿äíèé  

ñèë³ö³óì îêñèä, áàð³ºâå 
ñêëî (0,4  ìêì 15 %ì), 

äèíàòð³þ ãåêñàôòîðñè-
ë³êàò, êàìôîðîõ³íîí. 

2,2

a – 15 ñåê;
b – 30 ñåê;
e – 15 ñåê;
d – 10 ñåê;
f – 20 ñåê.

III
(SBU-TE)

5
Single Bond 

Universal 
(3M)

MDP, äèìåòàêðèëàò, 
ÍÅÌÀ, Vitrebînd êî-

ïîë³ìåð, íàïîâíþâà÷, 
åòèëîâèé ñïèðò, âîäà, 

³í³ö³àòîð, ñ³ëàí

2,7

a – 15 ñåê;
b – 30 ñåê;
e – 15 ñåê;
d – 10 ñåê;
f – 20 ñåê.

IV
(SBU-SE)

5
e – 15 ñåê;
d – 10 ñåê;
f – 20 ñåê.

Ïðèì³òêà: a – ïðîòðàâëþâàííÿ 37 % ãåëåì îðòîôîñôîðíî¿ êèñëîòè; b – çìèâàííÿ òà 

ï³äñóøóâàííÿ; c – íàíåñåííÿ ïðàéìåðó; d – ï³äñóøóâàííÿ; e – íàíåñåííÿ àäãåçèâó; f – 

ñâ³òëîâà ïîë³ìåðèçàö³ÿ.

Òàáëèöÿ 2.

Êðèòåð³¿ îö³íêè ÿêîñò³ ã³áðèäíîãî øàðó

Áàëè: Ã³áðèäíèé øàð:

0 - ïîë³ìåðí³ âèðîñòè â³äñóòí³;

1 – ïîîäèíîê³ òà êîðîòê³ ïîë³ìåðí³ âèðîñòè;

2 – íàÿâí³ äîâã³ ïîë³ìåðí³ âèðîñòè;

3 -
ìíîæèíí³ ïîë³ìåðí³ âèðîñòè ç ÷èñåëüíèìè ëàòåðàëüíèìè  

â³äãàëóæåííÿìè.

ëÿºòüñÿ çàëåæí³ñòü ì³æ ð³çíèìè òèïàìè àäãåçèâíèõ 
ïðîòîêîë³â (òàáë. 4). Äëÿ àäãåçèâíèõ ñèñòåì ç ïî-
ïåðåäí³ì åòàïîì ïðîòðàâëþâàííÿ (ãðóïè 1-3) õàðàê-
òåðíå óòâîðåííÿ äîâãèõ ïîë³ìåðíèõ âèðîñò³â âèðà-
æåíî¿ êîí³÷íî¿ ôîðìè á³ëÿ îñíîâè ã³áðèäíîãî øàðó. 
Òàêîæ ñïîñòåð³ãàþòüñÿ îçíàêè âíóòð³øíüî¿ òðèàíãó-
ëÿðíî¿ ã³áðèäèçàö³¿ ñò³íîê äåíòèííèõ òðóáî÷îê á³ëÿ 
îñíîâè ã³áðèäíîãî øàðó. Íàéäîâø³ ïîë³ìåðí³ âèðîñ-
òè âèÿâëÿºòüñÿ ó äâîõ åòàïíî¿ àäãåçèâíî¿ ñèñòåìè ç 
ïîïåðåäí³ì åòàïîì ïðîòðàâëåííÿ Optibond FL (Kerr) 
94.21 ìêì (ð<0,001). Ñòàòèñòè÷íî çíà÷èìî¿ ð³çíèö³ 
ì³æ îäíîåòàïíèìè àäãåçèâíèìè ñèñòåìàìè (ãðóïè 
2-3) íå âèÿâëåíî ð=0,327. Ï³ä ÷àñ äåòàëüíîãî âè-
â÷åííÿ áóäîâè ïîë³ìåðíèõ âèðîñò³â ïðè çá³ëüøåíí³ 
õ3000 âèÿâëÿþòüñÿ ÷èñåëüí³ ëàòåðàëüí³ â³äãàëóæåí-
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íÿ ó á³÷í³ êàíàëüö³ äåíòèííèõ òðóáî÷îê ó «îñíîâí³é» 
òðåòèí³. Íàéá³ëüøà ê³ëüê³ñòü ëàòåðàëüíèõ â³äãàëó-
æåíü âèçíà÷àºòüñÿ ó ãðóï³ 2. Äëÿ àäãåçèâíî¿ ñèñòåìè 
Single Bond Universal (3Ì) â òåõí³ö³ ñàìîïðîòðàâëþ-
âàííÿ õàðàêòåðíà íå ïîâíà ³íô³ëüòðàö³ÿ äåíòèííèõ 
òðóáî÷îê, á³ëüø³ñòü ç ÿêèõ çàïîâíåíà çàëèøêàìè 
çìàçàíîãî øàðó. Óòâîðåí³ ïîë³ìåðí³ âèðîñòè êîðîò-
ê³, öèë³íäðè÷íî¿ ôîðìè, áåç ëàòåðàëüíèõ â³äãàëó-
æåíü.

Íàéêðàùó ÿê³ñòü ôîðìóâàííÿ ã³áðèäíîãî øàðó 
ïðîäåìîíñòðóâàëà àäãåçèâíà ñèñòåìà Optibond FL 
(Kerr) – 70% çðàçê³â ìàëè îö³íêó «3», 30 % – «2». Ñòà-

òèñòè÷íî çíà÷óùî¿ ð³çíèö³ ì³æ ãðóïàìè 1-3 íå 
âèÿâëåíî (ð>0,05). Ñòàòèñòè÷íî çíà÷óùî ã³ðø³ 
ïîêàçíèêè, ùîäî ÿêîñò³ ôîðìóâàííÿ ã³áðèäíî-
ãî øàðó, äåìîíñòðóº àäãåçèâíà ñèñòåìà Single 
Bond Universal (3Ì) â òåõí³ö³ ñàìîïðîòðàâ-
ëþâàííÿ (ð<0,01 ì³æ âñ³ìà ãðóïàìè) (òàáë. 
5). Òàêèì ÷èíîì íà ï³äñòàâ³ â³çóàëüíî¿ îö³íêè 
îòðèìàíî íàñòóïíèé ïîðÿäîê îö³íþâàëüíèõ 
áàë³â: Optibond FL  Optibond Solo Plus > Single 
Bond Universal – TE > Single Bond Universal SE.

Çà äàíèìè N. Gateva et al. (2012) àäãåçèâíà 
ñèñòåìà Optibond FL (Kerr) ñòâîðþº íà äåíòè-
í³ òèì÷àñîâèõ çóá³â ã³áðèäíèé øàð òîâùèíîþ 
5,66±0,11 ìêì ïðè ïðîòðàâëåíí³ âïðîäîâæ 15 
ñ, ïðè öüîìó íà äåíòèí³ ïîñò³éíèõ çóá³â ôîð-

Ðèñ. 1. Òîâùèíà ã³áðèäíîãî øàðó óòâîðåíîãî äîñë³äæóâàíèìè 
àäãåçèâíèìè ñèñòåìàìè.

Ðèñ. 2. Ì³êðîôîòîãðàô³¿ ã³áðèäíîãî øàðó äåíòèíó ïðè çá³ëüøåíí³ õ1000 À – ãðóïà 1, B – ãðóïà 2, C – ãðóïà 3,  
D – ãðóïà 4. (RC -êîìïîçèò, A – àäãåçèâ, HL – ã³áðèäíèé øàð, RT – ïîë³ìåðí³ âèðîñòè, LB – ëàòåðàëüí³ âèðîñòè,  

D – äåíòèí).

Òàáëèöÿ 4.

Äîâæèíà ïîë³ìåðíèõ ïðîáîê â äåíòèííèõ 
òðóáî÷êàõ òèì÷àñîâèõ çóá³â (ìêì)

Ãðóïà Mean± SD* min max

1 (OBFL) 94.21±14.19 64.81 119.10

2 (OBSP) 39.97±4.46 31.09 47.64

3 (SBU-TE) 36.68±11.86 16.55 56.15

4 (SBU-SE) 8.63±0.39 8.28 9.05

Ïðèì³òêà. ð<0,05 äëÿ ãðóï 1-2,3,4.
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ìóºòüñÿ øàð òîâùèíîþ 4,46±0,13. Çìåíøåííÿ ÷àñó 
ïðîòðàâëåííÿ äî 7 ñåê ïðèçâîäèòü äî ñòàòèñòè÷íî 
çíà÷óùîãî çìåíøåííÿ òîâùèíè ã³áðèäíîãî øàðó äî 
3,74±0,32 ìêì [6]. Äëÿ «óí³âåðñàëüíî¿» àäãåçèâíî¿ 
ñèñòåìè Single Bond Universal (3Ì) äàí³ ùîäî òîâ-
ùèíè ã³áðèäíîãî øàðó äåíòèíó òèì÷àñîâèõ çóá³â 
â³äñóòí³. Ïðîòå, ó äîñë³äæåí³ T. Lenzi et al. (2015), çà-
çíà÷àºòüñÿ, ùî öÿ àäãåçèâíà ñèñòåìà ó ïðîòîêîë³ 
ñàìîïðîòðàâëþâàííÿ äåìîíñòðóº äîñòîâ³ðíî âèùó 
ê³ëüê³ñòü íàíîï³äò³êàíü â ä³ëÿíö³ ã³áðèäíîãî øàðó ó 
ïîð³âíÿíí³ ç ïðîòîêîëîì ç ïîïåðåäí³ì ïðîòðàâëþ-
âàííÿì. Ñèëà íà ðîçðèâ º äîñòîâ³ðíî íèæ÷îþ [12], 
õî÷à öÿ ñèñòåìà ì³ñòèòü êèñëîòíèé ìîíîìåð 10-MDP 
(10-Methacryloyloxydecyl dihydrogen phosphate), 
ÿêèé çäàòåí äî ôîðìóâàííÿ ³îííèõ çâ’ÿçê³â ç ã³äðèê-
ñèàïàòèòîì. Äîäàòêîâå âêëþ÷åííÿ êîïîë³ìåðó äî 
ñêëàäó ìîæå ïðèçâîäèòè äî êîíêóðóâàííÿ çà ³îíè 
êàëüö³þ ó ñêëàä³ ã³äðîêèñàïàòèòó [20]. Ñåðåäíº çíà-
÷åííÿ ðÍ ñïðè÷èíÿº çìåíøåííþ çäàòíîñò³ äî ðîç-
÷èíåííÿ çìàçàíîãî øàðó òà äåì³íåðàë³çàö³¿ äåíòèíó 
[7]. Çàãàëîì ñàìîïðîòðàâëþþ÷³ àäãåçèâí³ ñèñòåìè 
íå çàâæäè óòâîðþþòü âèðàçíèé ã³áðèäíèé øàð [4,8]. 

Òàáëèöÿ 5.

Îö³íêà ìîðôîëîã³¿ ã³áðèäíîãî øàðó

Ãðóïà
Ã³áðèäíèé øàð

0 1 2 3

1 (OBFL) 0 0 3 (30%) 7 (70%)

2 (OBSP) 0 0 4 (40%) 6 (60%)

3 (SBU-TE) 0 1 (10%) 5 (50%) 4 (40%)

4 (SBU-SE) 5 (50%) 5 (50%) 0 0

Ôîðìóâàííÿ ÿê³ñíîãî ã³áðèäíîãî øàðó äîñÿ-
ãàºòüñÿ øëÿõîì ïîâíîö³ííî¿ ³íô³ëüòðàö³¿ îãîëåíèõ 
êîëàãåíîâèõ âîëîêîí äåíòèíó ï³ä ÷àñ éîãî äåì³íå-
ðàë³çàö³¿. Ó âèïàäêó â³äñóòíîñò³ ïîâíîö³ííî¿ ³íô³ëü-
òðàö³¿, ôîðìóºòüñÿ «ïðîì³æîê» äåì³íåðàë³çîâàíîãî 
äåíòèíó ï³ä ã³áðèäíèì øàðîì, ùî îñîáëèâî õàðàê-
òåðíî äëÿ àäãåçèâíèõ ñèñòåì ç ïîïåðåäí³ì åòàïîì 
ïðîòðàâëåííÿ [5]. Ðîëü òîâùèíè ã³áðèäíîãî øàðó ó 
ôîðìóâàíí³ ì³öíî¿ àäãåç³¿ º äîñèòü ñóïåðå÷ëèâîþ. 
Òàê, ðÿä äîñë³äæåíü íå âèÿâëÿº ñòàòèñòè÷íî çíà÷ó-
ùîãî âçàºìîçâ’ÿçêó ì³æ òîâùèíîþ ã³áðèäíîãî øàðó 
òà ñèëîþ íà ðîçðèâ ÿê äëÿ ñàìîïðîòðàâëþþ÷èõ àä-
ãåçèâíèõ ñèñòåì, òàê ³ ñèñòåì ç ïîïåðåäí³ì åòàïîì 
ïðîòðàâëþâàííÿ [13,17]. Ã³áðèäíèé øàð º îäí³ºþ ç 
îñíîâíèõ ñêëàäîâèõ, íàðÿäó ç ôîðìóâàííÿì õ³ì³÷íèõ 
çâ’ÿçê³â ç êîëàãåíîâèìè âîëîêíàìè òà êðèñòàëàìè 
ã³äðèêñèàïàòèò³â, ïîâåðõíåâî¿ àäãåç³¿, ïîë³ìåðíèõ 
âèðîñò³â ó äåíòèííèõ òðóáî÷êàõ. Òîìó ïåðøî÷åðãî-
âèì çàâäàííÿì º ôîðìóâàííÿ ÿê³ñíîãî ã³áðèäíîãî 
øàðó äëÿ îòðèìàííÿ äîâãîâ³÷íî¿ àäãåç³¿ [9].

Âèñíîâêè. Àäãåçèâí³ ñèñòåìè ç ïîïåðåäí³ì åòà-
ïîì ïðîòðàâëþâàííÿ çàáåçïå÷óþòü ôîðìóâàííÿ 
ã³áðèäíî¿ çîíè âèùî¿ ÿêîñò³, ç òîâñòèì ã³áðèäíèì 
øàðîì òà ÷èñåëüíèìè ïîë³ìåðíèìè âèðîñòàìè. 
Ïðîòå íåîáõ³äí³ äîäàòêîâ³ åêñïåðèìåíòàëüí³ òà êë³-
í³÷í³ äîñë³äæåííÿ äëÿ ôîðìóâàííÿ îñòàòî÷íèõ âè-
ñíîâê³â ùîäî îïòèìàëüíîãî ïðîòîêîëó àäãåçèâíî¿ 
ï³äãîòîâêè êàð³îçíèõ ïîðîæíèí òèì÷àñîâèõ çóá³â.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Çàêî-
íîì³ðíîñò³ âèÿâëåí³ â ðåçóëüòàò³ äîñë³äæåíü íà ³í-
òàêòíîìó äåíòèí³ ïîòðåáóþòü óòî÷íåíü íà êàð³îçíî-
óðàæåíîìó äåíòèí³ òèì÷àñîâèõ çóá³â, ç ðîçðîáêîþ 
àäàïòîâàíèõ àäãåçèâíèõ ïðîòîêîë³â òà ñï³âñòàâëåí-
íÿì ç ðåçóëüòàòàìè êë³í³÷íèõ äîñë³äæåíü.
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ÓÄÊ 616.314-74
ÌÎÐÔÎËÎÃ²×Í² ÎÑÎÁËÈÂÎÑÒ² Ã²ÁÐÈÄÍÎÃÎ ØÀÐÓ ²ÍÒÀÊÒÍÎÃÎ ÄÅÍÒÈÍÓ ÒÈÌ×ÀÑÎÂÈÕ 

ÌÎËßÐ²Â ÓÒÂÎÐÅÍÈÕ Ð²ÇÍÈÌÈ ÀÄÃÅÇÈÂÍÈÌÈ ÑÈÑÒÅÌÀÌÈ
Õîìåíêî Ë. Î., Ëþò³êîâ Î. ²., Âèøíåâñüêèé Î. À.
Ðåçþìå. Måòà: îö³íèòè ìîðôîëîã³÷í³ îñîáëèâîñò³ ã³áðèäíîãî øàðó, óòâîðåíîãî íà ³íòàêòíîìó äåíòèí³ 

òèì÷àñîâèõ çóá³â ïðè âèêîðèñòàíí³ ð³çíèõ àäãåçèâíèõ ñèñòåì çã³äíî ðåêîìåíäàö³é ô³ðì-âèðîáíèê³â.
Îá’ºêò ³ ìåòîäè: 20 âèäàëåíèõ ³íòàêòíèõ òèì÷àñîâèõ ìîëÿð³â áóëè ðîçä³ëåí³ äî 4 ãðóï â³äïîâ³äíî äî àä-

ãåçèâíîãî ïðîòîêîëó: Ãðóïà 1 – Optibond FL (Kerr), ãðóïà 2 – Optibond SoloPlus (Kerr), ãðóïà 3 – Single Bond 
Universal (3M) â òåõí³ö³ òîòàëüíîãî ïðîòðàâëþâàííÿ, ãðóïà 4 – Single Bond Universal (3M) â òåõí³ö³ ñàìîïðî-
òðàâëþâàííÿ. Îö³íêà ìîðôîëîã³¿ ã³áðèäíîãî øàðó ïðîâîäèëàñü ìåòîäîì ñêàíóþ÷î¿ åëåêòðîííî¿ ì³êðîñêîï³¿ 
(JSM-6700F (JEOL)) ç ïðèñêîðþâàëüíîþ íàïðóãîþ 15 êÂ (²íñòèòóò ãåîõ³ì³¿, ì³íåðàëîã³¿ òà ðóäîóòâîðåííÿ 
³ìåí³ Ì.Ï. Ñåìåíåíêà ÍÀÍ Óêðà¿íè). Ñòàòèñòè÷íà îáðîáêà ïðîâîäèëàñü ³ç âèêîðèñòàííÿì êðèòåð³þ Êðóñêàë-
Óîë³ñà, ïðè ð³âí³ ñòàòèñòè÷íî¿ çíà÷óùîñò³ ð<0,05.

Ðåçóëüòàòè. Òîâùèíà ã³áðèäíîãî øàðó äîñë³äæóâàíèõ àäãåçèâíèõ ñèñòåì ñêëàäàëà: ãðóïà 1 – 4,15±0,64 
ìêì, ãðóïà 2 – 1,04±0,21 ìêì, ãðóïà 3 – 3,68±0,63 ìêì, ãðóïà 4 – 2,85±0,81 ìêì (ð<0,01 ì³æ ãðóïàìè 4-1,2,3). 
Íà ï³äñòàâ³ â³çóàëüíî¿ îö³íêè îòðèìàíî íàñòóïíèé ïîðÿäîê îö³íþâàëüíèõ áàë³â ÿêîñò³ ã³áðèäíîãî øàðó: 
Optibond FL  Optibond Solo Plus > Single Bond Universal – TE > Single Bond Universal SE.

Âèñíîâêè. Àäãåçèâí³ ñèñòåìè ç ïîïåðåäí³ì åòàïîì ïðîòðàâëþâàííÿ çàáåçïå÷óþòü ôîðìóâàííÿ ã³áðèäíî¿ 
çîíè âèùî¿ ÿêîñò³, ç òîâñòèì ã³áðèäíèì øàðîì òà ÷èñåëüíèìè ïîë³ìåðíèìè âèðîñòàìè. 

Êëþ÷îâ³ ñëîâà: òèì÷àñîâ³ çóáè, äåíòèí, ã³áðèäíèé øàð, àäãåçèâíà ñèñòåìà, êîìïîçèò.

ÓÄÊ 616.314-74
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÎÑÎÁÅÍÍÎÑÒÈ ÃÈÁÐÈÄÍÎÃÎ ÑËÎß ÈÍÒÀÊÒÍÎÃÎ ÄÅÍÒÈÍÀ ÂÐÅÌÅÍÍÛÕ 

ÌÎËßÐÎÂ ÎÁÐÀÇÎÂÀÍÍÎÃÎ ÐÀÇÍÛÌÈ ÀÄÃÅÇÈÂÍÛÌÈ ÑÈÑÒÅÌÀÌÈ
Õîìåíêî Ë. À., Ëþòèêîâ À. È., Âèøíåâåöêèé À. À.
Ðåçþìå. Öåëü: îöåíèòü ìîðôîëîãè÷åñêèå îñîáåííîñòè ãèáðèäíîãî ñëîÿ èíòàêòíîãî äåíòèíà âðåìåííûõ 

çóáîâ ïðè èñïîëüçîâàíèè ðàçëè÷íûõ àäãåçèâíûõ ñèñòåì ñîãëàñíî ðåêîìåíäàöèÿì ôèðì-ïðîèçâîäèòåëåé.
Îáúåêò è ìåòîäû: 20 óäàëåííûõ èíòàêòíûõ âðåìåííûõ ìîëÿðîâ áûëè ðàçäåëåíû íà 4 ãðóïïû â ñîîòâåò-

ñòâèè ñ àäãåçèâíûì ïðîòîêîëîì: Ãðóïïà 1 – Optibond FL (Kerr), ãðóïïà 2 – Optibond SoloPlus (Kerr), ãðóïïà 
3 – Single Bond Universal (3M) â òåõíèêå òîòàëüíîãî ïðîòðàâëèâàíèÿ, ãðóïïà 4 – Single Bond Universal (3M) â 
òåõíèêå ñàìîïðîòðàâëèâàíèÿ. Îöåíêà ìîðôîëîãèè ãèáðèäíîãî ñëîÿ ïðîâîäèëàñü ìåòîäîì ñêàíèðóþùåé 
ýëåêòðîííîé ìèêðîñêîïèè (JSM-6700F (JEOL)) ñ óñêîðÿþùèì íàïðÿæåíèåì 15 êÂ (Èíñòèòóò ãåîõèìèè, ìè-
íåðàëîãèè è ðóäîîáðàçîâàíèÿ èìåíè Í.Ï. Ñåìåíåíêà ÍÀÍ Óêðàèíû). Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïðîâîäè-
ëàñü ñ èñïîëüçîâàíèåì êðèòåðèÿ Êðóñêàëà-Óîëëèñà, ïðè óðîâíå ñòàòèñòè÷åñêîé çíà÷èìîñòè ð <0,05.

Ðåçóëüòàòû. Òîëùèíà ãèáðèäíîãî ñëîÿ èññëåäóåìûõ àäãåçèâíûõ ñèñòåì ñîñòàâëÿëà: ãðóïïà 1 – 4,15 ± 
0,64 ìêì, ãðóïïà 2 – 1,04 ± 0,21 ìêì, ãðóïïà 3 – 3,68 ± 0,63 ìêì, ãðóïïà 4 – 2 85 ± 0,81 ìêì (ð <0,01 ìåæäó 
ãðóïïàìè 4-1,2,3). Íà îñíîâàíèè âèçóàëüíîé îöåíêè ïîëó÷åí ñëåäóþùèé ïîðÿäîê îöåíî÷íûõ áàëëîâ êà÷å-
ñòâà ãèáðèäíîãî ñëîÿ: Optibond FL  Optibond Solo Plus> Single Bond Universal – TE> Single Bond Universal SE.

Âûâîäû. Àäãåçèâíûå ñèñòåìû ñ ïðåäâàðèòåëüíûì ýòàïîì ïðîòðàâëèâàíèÿ îáåñïå÷èâàþò ôîðìèðîâà-
íèå ãèáðèäíîé çîíû âûñîêîãî êà÷åñòâà, ñ òîëñòûì ãèáðèäíûì ñëîåì è ìíîãî÷èñëåííûìè ïîëèìåðíûìè 
âûðîñòàìè.

Êëþ÷åâûå ñëîâà: âðåìåííûå çóáû, äåíòèí, ãèáðèäíûé ñëîé, àäãåçèâíàÿ ñèñòåìà, êîìïîçèò.
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MORPHOLOGICAL EVALUATION OF HYBRID LAYER FORMED WITH DIFFERENT ADHESIVES ON SOUND 

PRIMARY TEETH DENTIN

Khomenko L., Liutikov O., Vishnevsky O.

Abstract. The aim: to evaluate morphological features of hybrid layer formed with different adhesives on sound 

primary dentine

Object and methods: 20 extracted sound primary molars was randomly divided to 4 experimental groups 

according to adhesive protocol: group 1 (OBFL) – Optibond FL (Kerr) with 15 sec etching, group 2 (OBSP) – 

Optibond Solo Plus (Kerr) with 15 sec etching, group 3 (SBU-TE) – Single Bond Universal (3M) with 15 sec etching, 

group 4 (SBU-SE) – Single Bond Universal (3M) self-etch mode. After occlusal third removing with diamond disk, 

standardized smear layer was created with silicon carbide (SiC) paper P600. All teeth was restored with resin 

composite Filtek Ultimate (3M). After sectioning, polishing, demineralization (37% phosphoric acid for 15 sec), 

deproteinization (sodium hypochlorite 2,5% for 10 min) and dehydration (with ascendant ethanol concentrations) 

specimens was sputter coated with 50 nm platinum film and examined with field-emission scanning electron 

microscope JSM-6700F (JEOL) with accelerated voltage 15 kV (M.P. Semenenko Institute of geochemistry, 

mineralogy and ore formation of the National Academy of sciences of Ukraine).

Statistical analysis was performed with non-parametric Kruskal–Wallis test with Dunn’s multiple comparison 

test (p<0,05).

Results. Hybrid layer (HL) thickness mean for examined adhesives was (mean±sd): group 1 – 4,15±0,64 μm, 

group 2 – 1,04±0,21 μm, group 3 – 3,68±0,63 μm, group 4 – 2,85±0,81 μm (ð<0,01). Etch&rinse adhesives (groups 

1-3) characterized by complete smear layer removing, with formation of thick hybrid layer with numerous conical 

resin tags with lateral branches in dentin tubules. Optibond FL (Kerr) had a thick hybridized complex, very long 

tags (94.21±14.19 μm) with small lateral branches. Optibond Solo Plus (Kerr) had an submicron HL, without empty 

dentin tubules and high quality of dentin sealing. Self-etch approach just partially dissolve smear layer. Hybrid layer 

was irregular, with sporadic, short, cylindrical resin tags. Numerous mixed gaps of hybrid layer were distinctive. In 

case of Single Bond Universal (3M) etch&rinse approach was better according to HL quality. On the basis of visual 

inspection the following order of grade scores were obtained: Optibond FL  Optibond Solo Plus > Single Bond 

Universal – TE > Single Bond Universal SE.

Conclusion. Etch&rinse adhesives formed thicker and higher quality hybrid layer on sound primary dentin in case 

of 15 sec dentin etching. Additional clinical and experimental studies are needed for definitive recommendations.

Keywords: primary teeth, dentin, hybrid layer, adhesive, resin composite.
Ðåöåíçåíò — ïðîô. Òêà÷åíêî ². Ì.
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