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Çàïîð³çüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò

Ðåçþìå: çàñòîñóâàííÿ â ìåäè÷í³é òà ôàðìàöåâòè÷í³é ïðàêòèö³ íîâèõ àíòèñåïòèê³â ïîõ³äíèõ
ïîë³ãåêñàìåòèëåíãóàí³äèíó ïîòðåáóº ðîçðîáêè óäîñêîíàëåíèõ ìåòîäèê ñòàíäàðòèçàö³¿ òàêèõ çàñîá³â. Íàÿâí³
ìåòîäèêè ê³ëüê³ñíîãî âèçíà÷åííÿ íå çàâæäè çàäîâ³ëüíÿþòü ïîòðåáè àíàë³òè÷íèõ ëàáîðàòîð³é â åêïðåñ-àíàë³ç³
íîâèõ àíòèñåïòèê³â. Îñîáëèâó óâàãó íåîáõ³äíî ïðèä³ëèòè ðîçðîáö³ ìåòîäèê ñòàíäàðòèçàö³¿ àíòèñåïòè÷íèõ
ë³êàðñüêèõ çàñîá³â ç ïîë³ãåêñàìåòèëåíãóàí³äèíîì.

Êëþ÷îâ³ ñëîâà: àíòèñåïòèê, ïîë³ãåêñàìåòèëåíãóàí³äèíó ôîñôàò, ñòàíäàðòèçàö³ÿ.

ÂÑÒÓÏ. Çà îñòàíí³ ðîêè â íàø³é êðà¿í³
â³äì³÷àºòüñÿ çíà÷íå çðîñòàííÿ çàõâîðþâàíîñò³ íà
³íôåêö³éí³ õâîðîáè ñåðåä íàñåëåííÿ. Öå âèêëè-
êàíî ðîçïîâñþäæåííÿì óðîäæåíèõ òà íàáóòèõ
³ìóíîäåô³öèòíèõ ñòàí³â, ïîâ’ÿçàíèõ ç ïîã³ðøåí-
íÿì åêîëîã³÷íî¿ ñèòóàö³¿. À òàêîæ íàáóòòÿ ðåçèñ-
òåíòíîñò³ ó ð³çíèõ ãðóï ïàòîãåííèõ òà óìîâíî
ïàòîãåííèõ ì³êðîîðãàí³çì³â äî íàéá³ëüø ðîçïîâ-
ñþäæåíèõ ãðóï àíòèñåïòèê³â òà àíòèá³îòèê³â [4].
Òàêà ñèòóàö³ÿ ïîòðåáóº íåãàéíîãî ðîçâ’ÿçàííÿ
øëÿõîì çàïðîâàäæåííÿ ó ìåäè÷íó òà ôàðìàöåâ-
òè÷íó ïðàêòèêó íîâèõ åôåêòèâíèõ àíòèñåïòè÷íèõ
çàñîá³â òà äåç³íôåêòàíò³â.

Ïðè äîáîð³ àíòèñåïòè÷íîãî çàñîáó âàæëèâî
âðàõîâóâàòè éîãî ïðîòèì³êðîáíó àêòèâí³ñòü, ñïðî-
ìîæí³ñòü ïàòîãåííèõ ì³êðîîðãàí³çì³â âèðîáëÿòè
ðåçèñòåíòí³ñòü äî òîãî ÷è ³íøîãî àíòèñåïòèêà,
áåçïå÷í³ñòü äëÿ ìàêðîîðãàí³çìó, åêîíîì³÷íó
äîö³ëüí³ñòü âèêîðèñòàííÿ [2, 4].

Ïîøóê íîâèõ ñïîëóê ç àíòèñåïòè÷íîþ ä³ºþ
äîö³ëüíî ïðîâîäèòè ñåðåä òèõ ãðóï õ³ì³÷íèõ ðå-
÷îâèí, ùî ìàþòü íàéá³ëüø øèðîêèé ñïåêòð ïðî-
òèì³êðîáíî¿ ä³¿ òà º íàéìåíø øê³äëèâèìè äëÿ
ìàêðîîðãàí³çìó.

Äî òàêèõ ñïîëóê íàëåæàòü ïîõ³äí³ ãóàí³äèíó.
Çàëèøîê ãóàí³äèíó º ñêëàäîâîþ ÷àñòèíîþ äåÿ-
êèõ àíòèá³îòèê³â (ñòðåïòîì³öèí, áëàñòèöèäèí),
ñóëüã³í òîùî [2]. Â ñâîºìó ñêëàä³ éîãî ìàþòü
òàê³ ðîçïîâñþäæåí³ áåçïå÷í³ òà åôåêòèâí³ ë³êè,
ÿê àìáàçîí (ôàðèíãîñåïò), ïðîãóàí³ë (á³ãóìàëü,
ïàëóäð³í).

Ïåðñïåêòèâíèìè àíòèñåïòèêàìè º ïîë³ìåðí³
ïîõ³äí³ àëê³ëåíãóàí³äèí³â, çîêðåìà ñîë³ ïîë³ãåê-
ñàìåòèëåíãóàí³äèíó (ÏÃÌÃ). Ö³ ñïîëóêè ìàþòü
øèðîêèé ñïåêòð àíòèì³êðîáíî¿ àêòèâíîñò³ ³, ïî-
ðÿä ç öèì, â³äíîñÿòüñÿ äî ñïîëóê ²V êëàñó òîê-
ñè÷íîñò³ òà íå íàêîïè÷óþòüñÿ ó âíóòð³øí³õ îðãà-
íàõ òåïëîêðîâíèõ òâàðèí òà ëþäèíè. Â îðãàí³çì³

òåïëîêðîâíèõ â³äáóâàºòüñÿ ïîâíèé öèêë ìåòàáî-
ë³çìó öüîãî ïîë³ìåðó ç óòâîðåííÿì çàëèøê³â ñå-
÷îâèíè, ÿê³ âèâîäÿòüñÿ ç ñå÷åþ. Ðå÷îâèíà íå
âèÿâëÿº åìáð³îòîêñè÷íî¿ òà ìóòàãåííî¿ ä³¿ íà
îðãàí³çì ëþäèíè [2, 4].

Çàâäÿêè ñâî¿ì óí³êàëüíèì âëàñòèâîñòÿì ïîë³àë-
ê³ëåíãóàí³äèíè çàñòîñîâóþòüñÿ ó âèðîáíèöòâ³ äåç-
³íôåêö³éíèõ òà àíòèñåïòè÷íèõ çàñîá³â íîâî¿ ãåíå-
ðàö³¿.

Ó òàáëèö³ 1 íàâåäåí³ íàéá³ëüø ðîçïîâñþäæåí³
àíòèñåïòè÷í³ ïðåïàðàòè, äî ñêëàäó ÿêèõ âõîäèòü
ÏÃÌÃ.

Âðàõîâóþ÷è øèðîêå çàñòîñóâàííÿ ïîõ³äíèõ
ïîë³ãåêñàìåòèëåíãóàí³äèíó, âèíèêàº ïîòðåáà â
ðîçðîáö³ ìåòîä³â ñòàíäàðòèçàö³¿ òà âèçíà÷åííÿ
öèõ ñïîëóê ÿê â ãîòîâèõ çàñîáàõ, òàê ³ éîãî çà-
ëèøêîâèõ ê³ëüêîñòåé äëÿ êîíòðîëþ åôåêòèâíîñò³
ïðè çàñòîñóâàíí³.

ÌÅÒÎÄÈ ÄÎÑË²ÄÆÅÍÜ. Äëÿ ñòàíäàðòèçàö³¿ òà
âèçíà÷åííÿ ïîõ³äíèõ ÏÃÌÃ äîö³ëüíî çàñòîñîâó-
âàòè ³íñòðóìåíòàëüí³ ìåòîäè àíàë³çó, òàê³ ÿê ÂÅÐÕ,
òîíêîøàðîâà õðîìàòîãðàô³ÿ òîùî. Îäíàê ñë³ä
çàóâàæèòè íåìîæëèâ³ñòü çàñòîñóâàííÿ ãàçîâî¿
õðîìàòîãðàô³¿, îñê³ëüêè ïîë³ìåð íå ïåðåõîäèòü
ó ñòàí ïàðè ó äîïóñòèìîìó ïðîì³æêó òåìïåðà-
òóð.

Êð³ì òîãî, â ïðîöåñ³ ñèíòåçó öèõ ïîë³ìåð³â
óòâîðþþòüñÿ ìîëåêóëè ç ð³çíèì ñòóïåíåì ïîë-
³ìåðèçàö³¿, ùî ïðèçâåäå äî “çìàçóâàííÿ” õðî-
ìàòîãðàì [1].

ÐÅÇÓËÜÒÀÒÈ É ÎÁÃÎÂÎÐÅÍÍß. Ïðÿìà ñïåêò-
ðîñêîï³ÿ ó âèäèì³é òà ÓÔ ä³ëÿíêàõ ñïåêòðà ïîêà-
çàëà, ùî âîäí³ ðîç÷èíè ñîëåé ÏÃÌÃ íå ìàþòü
àíàë³òè÷íîãî ìàêñèìóìó ïîãëèíàííÿ â ä³àïàçîí³
290-800 íì.

Äëÿ ÿê³ñíî¿ ³äåíòèô³êàö³¿ åôåêòèâíèì º ìåòîä
²× - ñïåêòðîñêîï³¿, à òàêîæ äåÿê³ õ³ì³÷í³ ìåòîäè
[1].
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Òàê, ÏÃÌÃ âçàºìîä³º ç îêèñëåíèì íàòð³þ
í³òðîïðóñèäîì (ÄÔ Õ âèä., ñò. 894) ç óòâîðåí-
íÿì çàëåæíî â³ä êîíöåíòðàö³¿ ðå÷îâèíè àáî ÷åð-
âîíî-êîðè÷íåâó îïàëåñöåíö³þ, àáî ÷åðâîíî-êî-
ðè÷íåâèé ñìîëîïîä³áíèé îñàä, ùî íå ðîç÷èíÿºòü-
ñÿ â êèñëîòàõ òà ëóãàõ.

Äëÿ ê³ëüê³ñíîãî âèçíà÷åííÿ íèçüêîìîëåêóëÿð-
íèõ àëê³ëãóàí³äèí³â âèêîðèñòîâóþòü ìåòîäèêó ç
2,4-äèí³òðîáåíçîéíîþ êèñëîòîþ òà îëåóìîì [5].
Âèñîêîìîëåêóëÿðí³ ïîë³ìåðè â òàêèõ óìîâàõ îñ-
ìîëþþòüñÿ, ùî ïðèçâîäèòü äî çíà÷íèõ ïîõè-
áîê.

Ïðè ñïåêòðîôîòîìåòðè÷íîìó âèçíà÷åíí³ ïîë³ìåð-
íèõ ãóàí³äèí³â ç ìàñîþ äî 5-6 êÄà äîö³ëüíî âè-
êîðèñòîâóâàòè áàðâíèê ñóëüôîí³òðàçî Ð, ùî óò-
âîðþº ç ïîë³ìåðîì êîìïëåêñ ç ìàêñèìóìîì
ñâ³òëîïîãëèíàííÿ ïðè λ=610íì. Âàæê³ ïîë³ìåðè
óòâîðþþòü ç ðåàãåíòîì îñàä [2].

Ðåàêö³þ ÏÃÌÃ ç ñóëüôîí³òðàçî Ð ïðîâîäÿòü
ïðè ðÍ= 3,8-4,9 ó ôòàëàòíîìó áóôåð³ áåç äîïî-
ì³æíèõ ô³çè÷íèõ âïëèâ³â. Ïðîäóêòè ðåàêö³¿ ôî-
òîìåòðóþòü ïðè çàçíà÷åí³é äîâæèí³ õâèë³ â³äíîñ-
íî ðîç÷èíó ðåàãåíòó. Âì³ñò ÏÃÌÃ â ïðîá³ çíàõî-
äÿòü çà êàë³áðóâàëüíèì ãðàô³êîì. Ìåòîäîì

âèçíà÷àºòüñÿ â³ä 25 äî 700 ìêã íèçüêîìîëåêó-
ëÿðíîãî ïîë³ìåðó â ïðîá³ [6].

Äëÿ âèçíà÷åííÿ âèñîêîìîëåêóðíèõ  ïîë³ãåêñà-
ìåòèëåíãóàí³äèí³â âèêîðèñòîâóþòü ðåàêö³þ ç
åîçèíàòîì íàòð³þ àáî êàë³þ [2]. Ðîçðîáëåíî äå-
ê³ëüêà ìîäèô³êàö³é ö³º¿ ìåòîäèêè. Íàéá³ëüø ïî-
øèðåíîþ º ìåòîäèêà, çà ÿêîþ ãîòóþòü íåîáõ³ä-
íå ðîçâåäåííÿ íàâàæêè ïðåïàðàòó ó âîä³, äîäà-
þòü ãë³öèíîâèé àáî ³íøèé áóôåð äî ðÍ=3,5-4,2
òà ðîç÷èí åîçèíàòó íàòð³þ àáî êàë³þ. Ïðè öüîìó
óòâîðþºòüñÿ êîìïëåêñ ïîë³ìåðó ç áàðâíèêîì ç
ìàêñèìóìîì ïîãëèíàííÿ ïðè λ=540±2 íì [3].
Ðåàêö³¿ çàâàæàþòü äîì³øêè ³íøèõ âîäîðîç÷èí-
íèõ ïîë³ìåð³â, ìîëåêóëè ÿêèõ ìàþòü ïîçèòèâíî
çàðÿäæåí³ ôóíêö³îíàëüí³ ãðóïè, àáî çíà÷í³ ã³äðî-
ôîáí³ ä³ëÿíêè.

Íàÿâí³ñòü ó ïîâòîðþâàíèõ ëàíêàõ ÏÃÌÃ ãóàí³-
äèíîâîãî óãðóïîâàííÿ, ùî ì³ñòèòü äâ³ çàì³ùåí³
òà îäíó ïðîòîíîâàíó àì³íîãðóïó, ïðèçâîäèòü äî
òîãî, ùî õ³ì³÷í³ âëàñòèâîñò³ ÏÃÌÃ ïîâòîðþþòü
òàê³ ïîë³àì³í³â òà ÷åòâåðòèííèõ àìîí³ºâèõ ñïîëóê
(×ÀÑ). Öå äàº ìîæëèâ³ñòü çàñòîñîâóâàòè äëÿ
ê³ëüê³ñíîãî âèçíà÷åííÿ ÏÃÌÃ ìåòîäè, ùî âèêî-
ðèñòîâóþòüñÿ ïðè àíàë³ç³ ×ÀÑ. Íàéá³ëüø ïðè-
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äàòíèì ç òàêèõ ìåòîä³â º äâîôàçíå òèòðóâàííÿ
çà Åïòîíîì. Ìåòîä áàçóºòüñÿ íà âëàñòèâîñòÿõ
ðîç÷èííîñò³ êîìïëåêñó ×ÀÑ-³íäèêàòîð ó õëîðî-
ôîðì³ ó âîäíî-õëîðîôîðìí³é ñèñòåì³. Îòðèìàíó
ñèñòåìó òèòðóþòü ëàóðèëñóëüôàòîì íàòð³þ. Â³äáó-
âàºòüñÿ îáì³í ³îíàìè, ó ÿêîìó àí³îí òèòðàíòó
âèò³ñíÿº (çàì³ùóº) àí³îí ³íäèêàòîðà ×ÀÑ-êîìï-
ëåêñó. ²íäèêàòîð, ùî âèâ³ëüíèâñÿ, ôàðáóº âîäíó
ôàçó íàïðèê³íö³ òèòðóâàííÿ [3].

Ðîçðîáëåíî òàêîæ âèñîêîñïåöèô³÷íèé âèñî-
êî÷óòëèâèé ìåòîä ê³ëüê³ñíîãî âèçíà÷åííÿ ÏÃÌÃ
ó ñêëàäíèõ áàãàòîêîìïîíåíòíèõ ñèñòåìàõ. Öåé
ìåòîä áàçóºòüñÿ íà ÿâèù³ çàãàøåííÿ ôëóîðåñ-
öåíö³¿ êîìïëåêñó åòèäèí³ÿ áðîì³äó ç ÄÍÊ â ïðè-

ñóòíîñò³ ÏÃÌÃ. Îäíàê ìåòîäèêà ïîòðåáóº ñêëàä-
íîãî àïàðàòóðíîãî îôîðìëåííÿ òà ñïåöèô³÷íèõ
ðåàêòèâ³â [7].

ÂÈÑÍÎÂÊÈ. Òàêè ÷èíîì, íàÿâí³ ìåòîäèêè ñòàí-
äàðòèçàö³¿ íåïîâí³ñòþ çàäîâîëüíÿþòü çðîñòàþ-
÷ó ïîòðåáó â òî÷íîìó åêñïðåñ-âèçíà÷åíí³ àíòè-
ñåïòè÷íèõ ïðåïàðàò³â ÏÃÌÃ. Îñîáëèâî ãîñòðî
ïîñòàº ïèòàííÿ àíàë³çó ê³ëüê³ñíîãî âì³ñòó ïîë³ãåê-
ñàìåòèëåíãóàí³äèíó ó ñêëàäíèõ ë³êàðñüêèõ ôîð-
ìàõ ó ïðèñóòíîñò³ ³íøèõ ïîë³ìåðíèõ ñïîëóê. Òîìó
íåîáõ³äíå ïîäàëüøå äîñë³äæåííÿ òà ðîçðîáëåí-
íÿ âèñîêîåôåêòèâíèõ íàä³éíèõ ìåòîä³â ñòàíäàð-
òèçàö³¿ àíòèñåïòè÷íèõ ïðåïàðàò³â ïîõ³äíèõ ïîë-
³ãåêñàìåòèëåíãóàí³äèíó.
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ÀÍÒÈÑÅÏÒÈ×ÅÑÊÈÅ ÑÐÅÄÑÒÂÀ ÍÀ ÎÑÍÎÂÅ ÏÐÎÈÇÂÎÄÍÛÕ ÃÓÀÍÈÄÈÍÀ
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Í.Í. Ìàëåöêèé

Çàïîðîæñêèé  Ãîñóäàðñòâåííûé  ìåäèöèíñêèé óíèâåðñèòåò

Ðåçþìå: ïðèìåíåíèå â ìåäèöèíñêîé è ôàðìàöåâòè÷åñêîé ïðàêòèêå íîâûõ àíòèñåïòèêîâ ïðîèçâîäíûõ
ïîëèãåêñàìåòèëåíãóàíèäèíà òðåáóåò ðàçðàáîòêè óñîâåðøåíñòâîâàííûõ ìåòîäèê ñòàíäàðòèçàöèè òàêèõ
ñðåäñòâ. Èìåþùèåñÿ ìåòîäèêè êîëè÷åñòâåííîãî îïðåäåëåíèÿ íå âñåãäà óäîâëåòâîðÿþò ïîòðåáíîñòè
àíàëèòè÷åñêèõ ëàáîðàòîðèé â ýêñïðåññ-àíàëèçå íîâûõ àíòèñåïòèêîâ. Îñîáåííîå âíèìàíèå íåîáõîäèìî
óäåëèòü ðàçðàáîòêå ìåòîäèê ñòàíäàðòèçàöèè àíòèñåïòè÷åñêèõ ëåêàðñòâåííûõ ñðåäñòâ ñ
ïîëèãåêñàìåòèëåíãóàíèäèíîì.

Êëþ÷åâûå ñëîâà: àíòèñåïòèê, ïîëèãåêñàìåòèëåíãóàíèäèíà ôîñôàò, ñòàíäàðòèçàöèÿ.
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Original investigations

ANTISEPTIC DRUGS ON THE BASE OF GUANIDINE DERIVATIVES AND
METHODS OF THEIR STANDARDIZATION

M.M. Maletsky

Zaporizhzhian State Medical University

Summary: use of new antiseptics, derivatives of polyhexamethylenguanidine in medical and pharmaceutical
practice requires the development of improved methods of their standardization. Existing methods of quantitative
determination do not always satisfy the requirements of analytical laboratories in rapid analysis of new antiseptics.
Special attention must be paid to the development of standardization methods of antiseptic drugs with
polyhexamethylenguanidine.

Key words: antiseptic, polyhexamethyleneguanidine phosphate, standardization.


