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Íàóêîâå äîñë³äæåííÿ º ôðàãìåíòîì íàóêîâî-äî-
ñë³äíî¿ ðîáîòè êàôåäðè õ³ðóðã³÷íî¿ òà îðòîïåäè÷íî¿ 
ñòîìàòîëîã³¿ ÔÏÎ Ëüâ³âñüêîãî íàö³îíàëüíîãî ìå-
äè÷íîãî óí³âåðñèòåòó ³ì. Äàíèëà Ãàëèöüêîãî «Êë³í³÷-
íî-åêñïåðèìåíòàëüíå îá´ðóíòóâàííÿ çàñòîñóâàííÿ 
õ³ðóðã³÷íèõ òà îðòîïåäè÷íèõ ñòîìàòîëîã³÷íèõ òåõíî-
ëîã³é ïðè ä³àãíîñòèö³, ë³êóâàíí³ òà ïðîô³ëàêòèö³ ñòî-
ìàòîëîã³÷íèõ çàõâîðþâàíü ïàö³ºíò³â, îáóìîâëåíèõ äå-
ôåêòàìè òà äåôîðìàö³ÿìè çóáî-ùåëåïíî¿ ñèñòåìè», 
¹ äåðæàâíî¿ ðåºñòðàö³¿ IH.30.00.0005.15.

Âñòóï. Ïîðîæíèíà ðîòà º îäí³ºþ ç íàéá³ëüø çà-
ñåëåíèõ ì³êðîîðãàí³çìàìè ä³ëÿíîê, íà ÿêó ïðèïàäàº 
15-16 % ì³êðîá³â â³ä çàãàëüíîãî ÷èñëà ó ëþäñüêîìó 
îðãàí³çì³ [4]. Îñîáëèâ³ñòü ö³º¿ åêîñèñòåìè ïîëÿãàº 
ó òîìó, ùî âîíà ïåðåáóâàº ó ñòàí³ ïîñò³éíîãî ïîäâ³é-
íîãî âïëèâó: ÷èñëåííèõ ÷èííèê³â çîâí³øíüîãî ñå-
ðåäîâèùà, ç îäíîãî áîêó, òà ðåãóëÿòîðíèõ, çàõèñíèõ 
ìåõàí³çì³â ìàêðîñèñòåìè – ç ³íøîãî [18]. Çà óìîâ ïî-
ðóøåííÿ ñèìá³îçó ì³êðîôëîðè ðîçâèâàºòüñÿ äèñá³îç 
ç ïåðåâàæàííÿì ïàòîãåííî¿ àáî óìîâíî-ïàòîãåííî¿ 
ì³êðîôëîðè, äî ïðîÿâó ÿêîãî íàëåæèòü ðîçâèòîê ñòî-
ìàòîëîã³÷íèõ çàõâîðþâàíü [10, 16]. 

Çà íàÿâíîñò³ ³íîðîäíîãî ò³ëà ó ðîòîâ³é ïîðîæíèí³, 
ÿêèì º çí³ìíèé ïðîòåç, ³ç ïðèòàìàííèìè éîìó íåãà-
òèâíèìè âëàñòèâîñòÿìè, ïîðóøóºòüñÿ ñòàëèé áàëàíñ 
ñëèçîâî¿ îáîëîíêè ïîðîæíèíè ðîòà (ÑÎÏÐ), ³ç ðîçâè-
òêîì ëîêàëüíèõ ³íôåêö³éíî-çàïàëüíèõ ÿâèù, ÿê³ ïî-
òðåáóþòü çàñîá³â ïðîô³ëàêòèêè òà ë³êóâàííÿ [11]. Êð³ì 
òîãî, äëÿ ñòîìàòîëîã³÷íî¿ ïðàêòèêè ïðèòàìàíí³ òðàâ-
ìè ÑÎÏÐ, ñïðè÷èíåí³ ð³çíèìè õ³ðóðã³÷íèìè âòðó÷àííÿ-
ìè, ó òîìó ÷èñë³ êþðåòàæåì ïàðîäîíòàëüíèõ êèøåíü, 
êëàïòåâèìè îïåðàö³ÿìè ó ïàðîäîíòîëîã³¿, ìîæëèâèì 
òðàâìàòè÷íèì âïëèâîì íà ÿñíà ï³ä ÷àñ ïðåïàðóâàííÿ 
òâåðäèõ òêàíèí çóáà, ë³êóâàííÿ ÿêèõ íàéá³ëüø àêòóàëü-
íå ó ïàö³ºíò³â ïîõèëîãî â³êó ç îáòÿæåíèì çàãàëüíîñî-
ìàòè÷íèì àíàìíåçîì [2, 6, 13]. Íåçâàæàþ÷è íà çíà÷í³ 
äîñÿãíåííÿ äîñë³äíèê³â, ðåçóëüòàòè òåðàï³¿ òàêèõ ïà-
òîëîã³÷íèõ ïðîöåñ³â íå çàâæäè çàäîâ³ëüí³ [12]. 

Íàéá³ëüø äîñòóïíèìè ³ âèñîêîåôåêòèâíèìè ó ë³-
êóâàíí³ ëîêàëüíèõ ³íôåêö³éíî-çàïàëüíèõ çàõâîðþâàíü 
çàëèøàþòüñÿ çàñîáè ì³ñöåâî¿ àíòèñåïòèêîòåðàï³¿, çà-
ñòîñóâàííÿ ÿêèõ ó ñòîìàòîëîã³¿ ìàº ñâî¿ îñîáëèâîñò³, 
ïîâ’ÿçàí³ ç³ ñêëàäíèì ðåëüºôîì ñëèçîâî¿ îáîëîíêè 
òà ïîñò³éíîþ çâîëîæåí³ñòþ ïîðîæíèíè ðîòà. Àêòóàëü-
íèì çàëèøàºòüñÿ çàáåçïå÷åííÿ äîñòàòíüî¿ êîíöåí-
òðàö³¿ àêòèâíèõ ôàðìàöåâòè÷íèõ ³íãðåä³ºíò³â, íåîáõ³ä-
íèõ äëÿ ïðîâåäåííÿ òåðàïåâòè÷íîãî êóðñó ó âîãíèù³ 
çàïàëüíîãî ïðîöåñó âïðîäîâæ òðèâàëîãî ÷àñó [3, 8].
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Çàáåçïå÷åííÿ ëîêàëüíî¿ äîñòàâêè ôàðìàöåâòè÷-
íèõ ³íãðåä³ºíò³â íàáóâàº óñå á³ëüøî¿ ïîïóëÿðíîñò³ 
âíàñë³äîê òðèâàëî¿ ìåäèêàìåíòîçíî¿ ä³¿ òà á³ëüøî¿ 
êîíöåíòðàö³¿ ïðåïàðàòó ó ïîòð³áí³é ä³ëÿíö³, çàñòîñî-
âóþ÷è íèçüê³ äîçè ïðåïàðàòó çàãàëüíîãî âïëèâó ç â³ä-
ïîâ³äíèì çíèæåííÿì ïîá³÷íèõ åôåêò³â ó ïîð³âíÿíí³ 
ç³ ñèñòåìíèì ¿õ ââåäåííÿì. Âèñîêà ôàðìàöåâòè÷íà 
àêòèâí³ñòü çàáåçïå÷óºòüñÿ âèðàæåíîþ êàï³ëÿðíîþ 
ñ³òêîþ ÑÎÏÐ, îìèíàþ÷è âíóòð³øí³ îðãàíè, ùî, ó ñâîþ 
÷åðãó, âåäå äî âèñîêî¿ á³îäîñòóïíîñò³. Ì³ñöåâà äî-
ñòàâêà ë³êàðñüêèõ çàñîá³â äàº ìîæëèâ³ñòü âèêîðèñ-
òîâóâàòè ôàðìàöåâòè÷í³ ³íãðåä³ºíòè íå ïðèäàòí³ 
äî ñèñòåìíîãî ââåäåííÿ [13, 15, 19, 20, 22]. 

Çîêðåìà, îñîáëèâó çàö³êàâëåí³ñòü âèêëèêàþòü 
äåÿê³ ë³êàðñüê³ ñåðåäíèêè, ÿê³ âîëîä³þòü âëàñòèâ³ñ-
òþ çâ’ÿçóâàòèñÿ ³ç ïîâåðõíÿìè ì’ÿêèõ ³ (àáî) òâåð-
äèõ òêàíèí ïîðîæíèíè ðîòà, ñòâîðþþ÷è òàêèì ÷èíîì 
«äåïî ë³ê³â». Çâ’ÿçàíèé ïðåïàðàò ïîñòóïîâî âèä³ëÿ-
ºòüñÿ ó á³îëîã³÷íî àêòèâí³é ôîðì³, ùî ïîäîâæóº ïå-
ð³îä éîãî íàï³ââèâåäåííÿ. Òàêà âëàñòèâ³ñòü â³äîìà 
ÿê ñóáñòàêòèâí³ñòü òà âïåðøå îïèñàíà ó ñòîìàòîëîã³¿ 
ñòîñîâíî õëîðãåêñèäèíó [14]. Ìåõàí³çì ä³¿ ïðåïàðàòó 
ïîëÿãàº ó òîìó , ùî ïîçèòèâíî çàðÿäæåí³ ìîëåêóëè 
õëîðãåêñèäèíó çâ’ÿçóþòüñÿ ³ç íåãàòèâíî çàðÿäæå-
íèìè ñêëàäîâèìè ìåìáðàíè áàêòåð³é òà ïðîòå¿íàìè 
ñëèíè. Õëîðãåêñèäèí àäñîðáóºòüñÿ íà ïîâåðõí³ êë³-
òèííî¿ ìåìáðàíè ÷óòëèâèõ äî íüîãî ì³êðîîðãàí³çì³â 
³ç ñèëüíîþ àäñîðáö³ºþ äî ïåâíèõ ôîñôàòîâì³ñíèõ 
êîìïîíåíò³â. Ó ñâîþ ÷åðãó, öå ïîðóøóº ö³ë³ñí³ñòü 
ìåìáðàíè òà ï³äâèùóº ¿¿ ïðîíèêí³ñòü [24]. Ïðåïà-
ðàò ïîñòóïîâî âèâ³ëüíÿºòüñÿ ³ç çâ’ÿçêó ç ïðîòå¿íàìè 
ñëèíè ³ ä³º àòèñåïòè÷íî âïðîäîâæ 8-12 ãîäèí. Òàêèì 
÷èíîì, ïðåïàðàò ïðèãí³÷óº óòâîðåííÿ çóáíîãî íàëüî-
òó [17], ïåðåøêîäæàº ïðèêð³ïëåííþ áàêòåð³é äî ïî-
âåðõí³ çóáà òà ïðèãí³÷óº ðîçìíîæåííÿ ãðàìïîçè-
òèâíèõ òà ãðàìíåãàòèâíèõ áàêòåð³é, à òàêîæ ãðèáê³â. 
²ñíóþòü äàí³, ùî òàêîþ âëàñòèâ³ñòþ, ó ïåâí³é ì³ð³, âî-
ëîä³º òåòðàöèêë³í ï³ñëÿ òðèâàëî¿ ï³äÿñåíåâî¿ ³ðèãàö³¿ 
[5, 7, 21].

Õëîðãåêñèäèí çàëåæíî â³ä êîíöåíòðàö³¿ ïðî-
ÿâëÿº ÿê áàêòåð³îñòàòè÷íó, òàê ³ áàêòåðèöèäíó ä³þ. 
Áàêòåð³îñòàòè÷íà ä³ÿ õëîðãåêñèäèíó (ÿê âîäíèõ, òàê 
³ ñïèðòîâèõ ðîáî÷èõ ðîç÷èí³â) ïðîÿâëÿºòüñÿ ó êîí-
öåíòðàö³¿ 0,01 % òà ìåíøå, áàêòåðèöèäíà – ó êîíöåí-
òðàö³¿ á³ëüøå 0,01 % çà òåìïåðàòóðè 22îÑ òà åêñïîçè-
ö³¿ âïðîäîâæ 1 õâ. Ôóíã³öèäíà ä³ÿ ñïîñòåð³ãàºòüñÿ çà 
êîíöåíòðàö³¿ 0,05 % òà òåìïåðàòóðè 22îÑ, ó âèïàäêó 
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åêñïîçèö³¿ âïðîäîâæ 10 õâ., â³ðóëåíòíà ä³ÿ – çà êîí-
öåíòðàö³¿ 0,01-1 % [9]. 

Íåçâàæàþ÷è íà âëàñòèâ³ñòü õëîðãåêñèäèíó äî ïî-
ñòóïîâîãî âèâ³ëüíåííÿ ³ç çâ’ÿçêó ç ïðîòå¿íàìè ñëèíè, 
äëÿ ï³äòðèìêè âèñîêî¿ êîíöåíòðàö³¿ óïðîäîâæ òðèâà-
ëîãî òåðì³íó, íåîáõ³äíî ñòàá³ëüíå âèä³ëåííÿ ôàðìà-
öåâòè÷íîãî ïðåïàðàòó ³ç ïîòóæí³øîãî «äåïî».

Ïåðø³ ë³òåðàòóðí³ äàí³ ïðî âèâ÷åííÿ ìîíîë³òíèõ 
âîëîêîí, ÿê ñèñòåì ëîêàëüíî¿ äîñòàâêè ë³êàðñüêîãî 
çàñîáó, ó âèïàäêó çàõâîðþâàíü ïàðîäîíòó íàâåäåí³ 
Dr. Max Goodson (1991). Íàñòóïíà ðîçðîáêà ïðåä-
ñòàâëåíà ãåëåâèìè ïîë³ìåðàìè, ÿê³ ïîì³ùàëèñÿ 
ó òîíêèé øïðèö ³ç ãîëêîþ ç òóïèì ê³íöåì. Óäîñêî-
íàëåííÿ ñèñòåìè çä³éñíèâ Steenberghe òà ñï³âàâò. 
(1993) Ïåðñïåêòèâíî ñåáå çàðåêîìåíäóâàëà ñèñòåìà 
ñèíòåòè÷íèõ ïîë³ìåðíèõ ÷³ï³â (Medlicott òà ñï³âàâò., 
1992). Íà äàíèé ÷àñ, ïîçèòèâí³ ðåçóëüòàòè ïîêàçóº 
òðàíñïîðòíà ñèñòåìà ³ç á³îäåãðàäóâàëüíîãî êîëà-
ãåíó, ÿêèé íàñè÷óºòüñÿ àêòèâíèì ôàðìàöåâòè÷íèì 
³íãðåä³ºíòîì, ³ç âèä³ëåííÿì éîãî âïðîäîâæ 7-10 ä³á. 
(Garrett òà ñï³âàâò., 2006).

Îñòàíí³ äîñë³äæåííÿ ³ëþñòðóþòü íîâèé íàïðÿ-
ìîê ó ðîçâèòêó ñèñòåì ëîêàëüíî¿ äîñòàâêè ë³ê³â. 
Öå ìíîæèíí³ áàãàòîøàðîâ³ ïë³âêè ³ç ïîåòàïíèì âè-
ä³ëåííÿì ôàðìàöåâòè÷íèõ ³íãðåä³ºíò³â, â³äïîâ³äíî 
äî åòàïíîñò³ ë³êóâàëüíîãî ïðîöåñó. Ïðèêëàäîì òàêî¿ 
ëîêàëüíî¿ äîñòàâêè ë³ê³â º ïë³âêà, ÿêà ì³ñòèòü ó ñîá³ 
ìåòðîí³äàçîë, êåòîïðîôåí, äîêñèöèêë³í òà ñèìâàñ-
òàòèí äëÿ ë³êâ³äàö³¿ ³íôåêö³é, ïðèãí³÷åííÿ çàïàëåííÿ, 
ïîïåðåäæåííÿ ðóéíàö³¿ òêàíèí òà ðåãåíåðàö³¿ ê³ñòêè. 
Äàíà ìåòà äîñÿãíåíà çá³ëüøåííÿì ê³ëüêîñò³ øàð³â 
ïë³âêè ³ç âì³ñòîì ë³êàðñüêèõ ñåðåäíèê³â òà ïîâ³ëüíîãî 
âèâ³ëüíåííÿ ñåðåäíèê³â ³ç ïîë³ìåðíîãî øàðó. Àíàë³ç 
àíòèáàêòåð³àëüíî¿ òà ïðîòèçàïàëüíî¿ àêòèâíîñò³ ïî-
êàçàëè 100 % á³îëîã³÷íó àêòèâí³ñòü ôàðìàöåâòè÷íèõ 
³íãðåä³ºíò³â, ùî âèâ³ëüíÿþòüñÿ ïîåòàïíî [23]. 

Îòæå, º âñ³ ï³äñòàâè ðîçãëÿäàòè ñèñòåìè ëîêàëü-
íî¿ äîñòàâêè ë³ê³â çà ñïîñîáîì óâåäåííÿ ä³þ÷èõ ðå-
÷îâèí, ÿê àëüòåðíàòèâó äî ì’ÿêèõ ë³êàðñüêèõ çàñîá³â 
(ìàç³, ïàñòè, ãåë³), ³í’ºêö³é, ô³ç³îòåðàïåâòè÷íèõ ìåòî-
ä³â (åëåêòðîôîðåçó òà ³îíîôîðåçó) òîùî

Ìåòà äîñë³äæåííÿ – âèâ÷åííÿ in vitro äèíàì³êè 
ñîðáö³¿ òà äåñîðáö³¿ õëîðãåêñèäèíó ³ç êîïîë³ìåðó ã³ä-
ðîêñ³åòèëìåòàêðèëàòó (ÃÅÌÀ) ç ïîë³â³í³ëï³ðîë³äîíîì 
(ÏÂÏ), îäåðæàíîãî ìåòîäîì áëîêîâî¿ êîïîë³ìåðè-
çàö³¿ çà ó÷àñò³ ïåðîêñèäíîãî ³í³ö³àòîðà ç íàñòóïíîþ 
ñòóïåíåâîþ ã³äðàòàö³ºþ ó íàãð³ò³é âîä³, ó ðîç÷èí³ á³-
êàðáîíàòó íàòð³þ òà 3 % ïåðîêñèä³ âîäíþ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòîì äî-
ñë³äæåííÿ áóëè ðîç÷èíè õëîðãåêñèäèíó á³ãëþêîíàòó 
ð³çíèõ êîíöåíòðàö³é, ïëàñòèíêè ³ç êîïîë³ìåðó ÃÅÌÀ 
ç ÏÂÏ, îäåðæàíîãî ìåòîäîì áëîêîâî¿ êîïîë³ìåðèçà-
ö³¿ çà ó÷àñò³ ïåðîêñèäíîãî ³í³ö³àòîðà ç íàñòóïíîþ ñòó-
ïåíåâîþ ã³äðàòàö³ºþ ó íàãð³ò³é âîä³, ðîç÷èí³ á³êàðáî-
íàòó íàòð³þ òà ó 3 % ïåðîêñèä³ âîäíþ.

Äëÿ ðîçðîáêè ìåòîäèêè ê³ëüê³ñíîãî âèçíà÷åííÿ 
çíÿòî ÓÔ-ñïåêòð ðîç÷èíó õëîðãåêñèäèíó á³ãëþêîíàòó 
ç êîíöåíòðàö³ºþ 20 ìêã/ìë. Äëÿ ïðèãîòóâàííÿ ðîç÷èíó 
íà àíàë³òè÷íèõ âàãàõ çâàæåí³ 0,0100 ã õëîðãåêñèäèíó 
á³ãëþêîíàòó, ÿêèé ïîì³ùåíèé ó ì³ðíó êîëáó îá’ºìîì 
100 ìë ³ äîâåäåíèé ¿¿ îá’ºì äèñòèëüîâàíîþ âîäîþ 
äî ì³òêè (Ðîç÷èí À). Ó ïîäàëüøîìó 2 ìë ðîç÷èíó À 
ïîì³ùåíî â ì³ðíó êîëáó îá’ºìîì 100 ìë ³ äîâåäåíèé 

¿¿ îá’ºì äèñòèëüîâàíîþ âîäîþ äî ì³òêè (Ðîç÷èí Á). 
ÓÔ-ñïåêòð îäåðæàíîãî ðîç÷èíó Á çí³ìàëè íà ñïåêòðî-
ôîòîìåòð³ ÑÔ-56 â êþâåòàõ òîâùèíîþ 10 ìì.

ÓÔ-ñïåêòð õëîðãåêñèäèíó á³ãëþêîíàòó, íàâå-
äåíèé íà ðèñ.1, õàðàêòåðèçóºòüñÿ äâîìà ñìóãàìè 
ïîãëèíàííÿ ç ìàêñèìóìàìè ó ä³ëÿíö³ 230 ³ 255 íì. 
Îñê³ëüêè ñìóãà ïîãëèíàííÿ ç ìàêñèìóìîì çà 230 íì 
º ³íòåíñèâí³øîþ, ìè âèáðàëè öåé ìàêñèìóì äëÿ ïî-
äàëüøèõ äîñë³äæåíü.

Äëÿ ðîçðàõóíêó ïèòîìîãî êîåô³ö³ºíòó ïîãëèíàí-
íÿ ïðèãîòîâëåíî 3 ðÿäè ðîçâåäåíü ç êîíöåíòðàö³ÿ-
ìè õëîðãåêñèäèíó á³ãëþêîíàòó 5 ìêã/ìë, 10 ìêã/ìë, 
15 ìêã/ìë, 20 ìêã/ìë ³ 25 ìêã/ìë êîæíèé. Äëÿ öüîãî 
â ì³ðí³ êîëáè îá’ºìîì 100 ìë êîæíà âíîñèëè â³äïî-
â³äíî 0,5 ìë, 1,0 ìë, 1,5 ìë, 2,0 ìë, 2,5 ìë ðîç÷èíó 
À. Îá’ºì êîæíî¿ êîëáè äîâîäèâñÿ âîäîþ äî ì³òêè. 
Îïòè÷íó ãóñòèíó îäåðæàíèõ ðîç÷èí³â âèì³ðþâàëè 
íà ñïåêòðîôîòîìåòð³ ÑÔ-56 çà äîâæèíè õâèë³ 230 íì 
³ ðîçðàõîâóâàëè ïèòîìèé êîåô³ö³ºíò ïîãëèíàííÿ 
çà ôîðìóëîþ:

A
1 %

1cì
 = A

Cb
äå A1 %

1cì
 
– ïèòîìèé êîåô³ö³ºíò ïîãëèíàííÿ;

A – îïòè÷íà ãóñòèíà ðîç÷èíó äîñë³äæóâàíî¿ ñïîëóêè;
Ñ – êîíöåíòðàö³ÿ äîñë³äæóâàíîãî ðîç÷èíó (ó %);
b – òîâùèíà øàðó äîñë³äæóâàíîãî ðîç÷èíó.

Îäåðæàí³ ðåçóëüòàòè òà ¿õ ñòàòèñòè÷íà îáðîáêà [1] 
(ðîçðàõóíîê   – ñåðåäíüîãî àðèôìåòè÷íîãî, S – ñòàí-
äàðòíîãî â³äõèëåííÿ, S

X
  – â³äõèëåííÿ ñåðåäíüîãî çíà-

÷åííÿ, àáñîëþòíî¿ (X) òà â³äíîñíî¿ ( ) ïîìèëîê ðîç-
ðàõóíêó ïèòîìîãî êîåô³ö³ºíòó ïîãëèíàííÿ) íàâåäåí³ 
ó òàáëèö³ 1.

Ðèñ. 1. ÓÔ-ñïåêòð âîäíîãî ðîç÷èíó 
õëîðãåêñèäèíó á³ãëþêîíàòó.
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Òàáëèöÿ 1

Ðîçðàõóíîê 
ïèòîìîãî êîåô³ö³ºíòó ïîãëèíàííÿ

Êîíöåíòðàö³ÿ 
õëîðãåêñåäèíó 

á³ãëþêîíàòó, 
ìêã

Îïòè÷íà 
ãóñòèíà 

îäåðæàíèõ 
ðîç÷èí³â

Ïèòîìèé 
êîåô³ö³ºíò 
ïîãëèíàííÿ

Ñòàòèñòè÷íà 
îáðîáêà 

ðåçóëüòàò³â

5 0,166 332    = 322

5 0,161 322 S = 7,3

5 0,164 328 S
X
 = 1,9

10 0,335 335 X = 4

10 0,327 327  = 1,3

10 0,324 324

15 0,488 325

15 0,483 322

15 0,481 321

20 0,632 316

20 0,639 319,5

20 0,634 317

25 0,774 309,6

25 0,778 311,2

25 0,786 314,4

Òàáëèöÿ 2

Âåëè÷èíà ñîðáö³¿ 
õëîðãåêñèäèíó á³ãëþêîíàòó

 ³ç âèõ³äíîãî ðîç÷èíó

Çðàçîê ¹
Îïòè÷íà 
ãóñòèíà 

ðîç÷èíó (À)

Êîíöåíòðàö³ÿ 
â 1 ìë, 
ìêã/ìë

Ñîðáîâàíà 
ê³ëüê³ñòü 

ïðåïàðàòó, ìêã/ã

10 0,454 14,09 56,5

11 0,502 15,6 26,5

Ðîç÷èí áåç 
ïîë³ìåðó-
ñîðáåíòà

0,545 16,9 0

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Äëÿ 
âèâ÷åííÿ ñîðáö³¿ ó òðè ïðîá³ðêè íàëèâàëè ïî 1 ìë 
0,05 % ðîç÷èíó õëîðãåêñèäèíó á³ãëþêîíàòó. Ó äâ³ ïðî-
á³ðêè ïîì³ùàëè ïî çðàçêó (1 ñì x 1 ñì õ 2 ìì) êîïîë³-
ìåðó ³ çàëèøàëè íà 1 ãîä. Ï³ñëÿ öüîãî ðîç÷èíè ç ïðî-
á³ðîê çëèâàëè ó ì³ðí³ êîëáè îá’ºìîì 25 ìë ³ äîâîäèëè 
îá’ºì êîæíî¿ êîëáè äî ì³òêè. Îïòè÷íó ãóñòèíó îäåð-
æàíèõ ðîç÷èí³â âèì³ðþâàëè íà ñïåêòðîôîòîìåòð³ ÑÔ-
56. Ïîð³âíÿëüíà õàðàêòåðèñòèêà ñîðáö³¿ ïîë³ìåðîì 
³ âèõ³äíîãî ðîç÷èíó ïîäàíà â òàáëèö³ 2.

Äëÿ âèâ÷åííÿ äåñîðáö³¿ ó ïðîá³ðêó íàëèâàëè 5 ìë 
0,05 % ðîç÷èíó õëîðãåêñèäèíó á³ãëþêîíàòó ³ ïîì³ùàëè 
ó öåé ðîç÷èí çðàçîê (1 ñì õ 1ñì õ 2 ìì) ïîë³ìåðó äëÿ 
ñîðáö³¿ ïðåïàðàòó. Ïðè öüîìó ó 3 âèïàäêàõ (çðàçêè 1, 2 
³ 3) ñîðáö³ÿ â³äáóâàëàñÿ ïðîòÿãîì 30 õâ., ùå ó 3 âèïàä-
êàõ (çðàçêè 4, 5 ³ 6) ñîðáö³ÿ â³äáóâàëàñÿ 60 õâ., à äëÿ 
çðàçê³â 7, 8 ³ 9 ñîðáö³ÿ çä³éñíþâàëàñÿ âïðîäîâæ 90 õâ.

Ï³ñëÿ òîãî, â ÷èñòó ïðîá³ðêó íàëèâàëè 5 ìë âîäè, 
ïîì³ùàëè â³äïîâ³äíèé âç³ðåöü íàñè÷åíîãî ïîë³ìåðó 
³ âèêîíóâàëè âèì³ðþâàííÿ îïòè÷íî¿ ãóñòèíè âîäíîãî 

ðîç÷èíó ÷åðåç ïåâí³ ïðîì³æêè ÷àñó. Ãðàô³êè â³äïîâ³ä-
íèõ äîñë³ä³â íàâåäåíî íèæ÷å (ç ðîçðàõóíêó êîíöåíòðà-
ö³¿ ìêã ó 5 ìë íà 1 ã ïîë³ìåðó) (ðèñ. 2) äëÿ ÷àñó ñîðáö³¿ 
30 õâèëèí, (ðèñ. 3) – äëÿ 60 õâèëèí ³ (ðèñ. 4) – äëÿ 
90 õâèëèí.

Äåñîðáö³ÿ â³äáóâàºòüñÿ â 2 ñòàä³¿. Ïåðøà ñòàä³ÿ – 
øâèäêå âèâ³ëüíåííÿ ïðåïàðàòó çàëåæíî â³ä ÷àñó íà-
ñè÷åííÿ (ñîðáö³¿) ïîë³ìåðó õëîðãåñèäèíó á³ãëþêîíà-
òîì. Ó âèïàäêó ñîðáö³¿ 30 õâ. øâèäêà ñòàä³ÿ âèä³ëåííÿ 
òðèâàº äî 110-130 õâ. äî êîíöåòðàö³¿ â ðîç÷èí³ 180-
220 ìêã/ìë, ï³ñëÿ ÷îãî íàñòóïàº ñïîâ³ëüíåííÿ âèä³-
ëåííÿ â óìîâàõ ð³âíîâàãè.

Ó âèïàäêó äîñë³äæåííÿ äåñîðáö³¿ çðàçêà âèòðèìàíî-
ãî ó ðîç÷èí³ õëîðãåêñèäèíó á³ãëþêîíàòó âïðîäîâæ 60 õâ. 
ïåðøà ñòàä³ÿ äåñîðáö³¿ â³äáóâàºòüñÿ ïîâ³ëüí³øå âïðî-
äîâæ 280 õâ. äî êîíöåíòðàö³¿ ðîç÷èíó 170-240 ìêã/ìë.
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Ðèñ. 2. Äåñîðáö³ÿ çðàçê³â ³ç ÷àñîì ñîðáö³¿ óïðîäîâæ 
30 õâ. Ó 0,05 % ðîç÷èí³ õëîðãåêñèäèíó á³ãëþêîíàòó 

(öèôðàìè ïîçíà÷åíî íîìåð çðàçêà êîïîë³ìåðó).
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Ðèñ. 3. Äåñîðáö³ÿ çðàçê³â ³ç ÷àñîì ñîðáö³¿ óïðîäîâæ 
60 õâ. Ó 0,05 % ðîç÷èí³ õëîðãåêñèäèíó á³ãëþêîíàòó 

(öèôðàìè ïîçíà÷åíî íîìåð çðàçêà êîïîë³ìåðó).
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Äëÿ çðàçê³â âèòðèìàíèõ â ðîç÷èí³ õëîðãåêñèäèíó á³-
ãëþêîíàòó âïðîäîâæ 90 õâ. ïåðøà ñòàä³ÿ äåñîðáö³¿ ñïî-
ñòåð³ãàºòüñÿ âïðîäîâæ 230 õâ., ³ç êîíöåíòðàö³þ ðîç÷è-
íó 560 ìêã/ìë, ùî ñâ³ä÷èòü ïðî ìîæëèâ³ñòü òðèâàëîãî 
ñïîâ³ëüíåíîãî âèä³ëåííÿ ë³êàðñüêîãî ïðåïàðàòó.

Âèñíîâêè. Íà îñíîâ³ ïðîâåäåíèõ äîñë³äæåíü 
âñòàíîâëåíî, ùî íàéá³ëüø³ ê³ëüêîñò³ ïðåïàðàòó äå-
ñîðáóþòü çðàçêè, îäåðæàí³ ï³ä ÷àñ ñîðáö³¿ âïðîäîâæ 
90 õâ. Ìîìåíò íàñòàííÿ ð³âíîâàãè ïðîöåñ³â ñîðáö³¿-
äåñîðáö³¿ íàñòóïàº ÷åðåç 300-320 õâ. çà ÷àñó íàñè÷åí-
íÿ (ñîðáö³¿) ïîë³ìåðó ë³êàðñüêèì çàñîáîì 60 ³ 90 õâ. 
Çà ÷àñ íàñè÷åííÿ (ñîðáö³¿) ïîë³ìåðó õëîðãåêñèäèíó 
á³ãëþêîíàòîì 30 õâ. ð³âíîâàãà äîñÿãàºòüñÿ ÷åðåç 140-
160 õâèëèí.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèä³ëåí-
íÿ ë³êàðñüêîãî ïðåïàðàòó â óñ³õ ñïîñòåðåæåííÿõ â³ä-
áóâàºòüñÿ óïðîäîâæ òðèâàëîãî ÷àñó, ï³ñëÿ ÷îãî ïðå-
ïàðàò íå âèä³ëÿºòüñÿ ïîâí³ñòþ ³ ìîæå ïðåïàðàòèâíî 
ä³ÿòè ç ïîâåðõí³ òðèâàëèé ÷àñ ó ñòàí³ âñòàíîâëåíî¿ ð³â-
íîâàãè. Äàíà ñèñòåìà ëîêàëüíî¿ äîñòàâêè ë³ê³â ìîæå 
åôåêòèâíî âèêîðèñòîâóâàòèñÿ ó êë³í³÷í³é ïðàêòèö³ ïðè 
ë³êóâàíí³ õâîðîá ïàðîäîíòó, ùî ³ ñòàíîâèòèìå òåìàòè-
êó ïîäàëüøèõ äîñë³äæåíü.

Ðèñ. 4. Äåñîðáö³ÿ çðàçê³â ³ç ÷àñîì ñîðáö³¿ óïðîäîâæ 
90 õâ. Ó 0,05 % ðîç÷èí³ õëîðãåêñèäèíó á³ãëþêîíàòó 

(öèôðàìè ïîçíà÷åíî íîìåð çðàçêà êîïîë³ìåðó)
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Íà îñíîâ³ ïðîâåäåíîãî àíàë³çó ãðàô³ê³â ñîðáö³¿ òà äåñîðáö³¿ õëîðãåêñèäèíó ìîæíà ñòâåðäæóâàòè, ùî âèä³ëåííÿ 
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ñâÿçàííûõ ñ íàðóøåíèåì öåëîñòíîñòè ñëèçèñòîé îáîëî÷êè ïîëîñòè ðòà, îáùåïðèíÿòàÿ ñõåìà ëå÷åíèÿ ñëèçèñ-
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ãåêñèäèíà ñ ñîïîëèìåðà ãèäðîêñèåòèëìåòàêðèëàòà ñ ïîëèâèíèëïèððîëèäîíîì, êàê ñèñòåìà ëîêàëüíîé äîñòàâ-
êè ëåêàðñòâ ïðè ëå÷åíèè áîëåçíåé ïàðîäîíòà. Íà îñíîâå ïðîâåäåííîãî àíàëèçà ãðàôèêîâ ñîðáöèè è äåñîðá-
öèè õëîðãåêñèäèíà ìîæíî óòâåðæäàòü, ÷òî âûäåëåíèå ëåêàðñòâåííîãî ïðåïàðàòà âî âñåõ ñëó÷àÿõ ïðîèñõîäèò 
â òå÷åíèå äëèòåëüíîãî âðåìåíè, ïîñëå ÷åãî ïðåïàðàò íå âûäåëÿåòñÿ ïîëíîñòüþ è ìîæåò ïðåïàðàòèâíî äåé-
ñòâîâàòü ñ ïîâåðõíîñòè äëèòåëüíîå âðåìÿ â ñîñòîÿíèè óñòàíîâëåííîãî ðàâíîâåñèÿ.
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The Chlorhexidine Sorption and Desorption Dynamics With Methacrylate Copolymer in the Treatment 

of Periodontal Diseases
Komarytsya O. J., Kramarenko S.Yu., Suberlyak O. V.
Abstract. To prevent the complications which may occur after dental interventions and manipulations which are 

associated with the violation of the integrity of the oral mucosa, common regimen mucous is elaborated at the stage 
of the active pharmaceutical substances corresponding concentrations providing while their local application. Thus 
the techniques of reliable isolation of bacterial contamination, effective drugs administration and the necessary con-
centration of active pharmaceutical ingredients providing and supporting in the oral mucosa area are of the great im-
portance nowadays. 

The local delivery of pharmaceutical ingredients providing becomes the most common method due to its prolonged 
drug action and greater concentration of the total exposure drug at the desired area ensuring while drugs lower doses 
using and the side effects corresponding decreasing in compared with their systemic administration. The considerable 
pharmaceutical activity is provided with the oral mucosa expressed capillary net, bypassing the internal organs, which 
in its turn leads to high bioavailability. The drugs local delivery enables the pharmaceutical ingredients using which are 
not suitable for systemic administration.

The aim of the current study was to investigate in vitro the chlorhexidine sorption and desorption dynamics on hy-
droxyethylmethacrylate with polyvinylpyrrolidone copolymer as a local drug delivery system in the treatment of peri-
odontal diseases.

Spectrophotometric method was developed for determination of chlorhexidine digluconate in aqueous solution. 
This method was bases on the control solution adsorption measuring and the specific absorption coefficient appli-
cation for calculation of chlorhexidine digluconate concentration. The adsorption was measured at the wavelength 
of 230 nm. The calibration curves were of linear approximation over the concentration range of 5-25 mg/mL.
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Three test tubes were poured with the solution of chlorhexidine digluconate in water (1 mL) its concentration been 
0.05 % for the sorption studying. Pieces of copolymer were placed in two of these test tubes. After 1 hour each solu-
tion was poured into 25 mL volumetric flask and adjusted to mark by distilled water. Spectrophotometric technique was 
applied for the resulting solution concentration determining. The absorbance of chlorhexidine digluconate was mea-
sured as 26.5 and 56.5 mg per 1g of copolymer, respectively. 

Also the desorption of chlorhexidine digluconate was measured. Three test tubes were poured with the solu-
tion of chlorhexidine digluconate in water (5 mL) its concentration been 0.05 %, and pieces of copolymer were added to 
each one. The mixture of the drug and the copolymer was incubated at room temperature for 30 minutes for samples 
1,2 and 3,60 minutes for samples 4, 5 and 6, and 90 minutes for samples 7, 8 and 9, respectively. After sorption each 
piece of the copolymer was transferred into a clean tube with 5 ml of distilled water. Chlorhexidine digluconate con-
centration of the obtained aqueous solutions was determined in regular time intervals by spectrophotometric method.

The desorption process occurred in two stages. The first stage included the rapid releasing of the drug, which 
depend on the time of the polymer saturation in chlorhexidine digluconate solution. In samples with 30-min sorp-
tion the first stage was protracted 110-130 min with the solutions concentrations in the range of 80-220 μg/mL.

In samples with 60-min sorption the first stage was protracted 280 min with the solutions concentrations in range 
of 170-240 μg/mL. In samples with 90-min sorption the first stage was protracted 230 min with the solutions concentra-
tions of 560 μg/mL.

All our investigations have shown that desorption of drug protracted for a long time to equilibrium achievement. Dur-
ing this time the drug may operate from the surface of copolymer. This local delivery system of drug may be effectively 
used in clinical practice for treatment of periodontal diseases.

Keywords: system of local delivery of drugs, chlorhexidine bihlyukonat, periodontal disease, adsorption, desorp-
tion, UV spectrophotometry.

Ðåöåíçåíò – ïðîô. Òêà÷åíêî ².Ì.

Ñòàòòÿ íàä³éøëà 05.07.2015 ð.




