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Ñèíòåçîâàíî àìô³ô³ëüí³ ïîâåðõíåâî-àêòèâí³ êîïîë³ìåðè ïîë³(õîëåñòåðèëìàëå¿íàò-êî-ìàëå¿íîâà
êèñëîòà-êî-åòèëòðèîêñ³åòèëåíìåòàêðèëàòè) (ÕîëÌÊ-ÌÊ-ÏÅÌÀ) ç ð³çíèì âì³ñòîì ôðàãìåíòà
õîëåñòåðèëó âçàºìîä³ºþ õîëåñòåðîëó ç êîïîë³ìåðîì ïîë³(ìàëå¿íîâèé àíã³äðèä-êî-
åòèëòðèîêñ³åòèëåíìåòàêðèëàòîì) ³ íàñòóïíèì ëóæíèì ã³äðîë³çîì ïîë³(õîëåñòåðèëìàëå¿íàò-
êî-ìàëå¿íîâèé àíã³äðèä-êî-åòèëòðèîêñ³åòèëåíìåòàêðèëàòó) (ÕîëÌÊ-ÌÀ-ÏÅÌÀ). Äîñë³äæåíî
ñòðóêòóðó îòðèìàíèõ êîïîë³ìåð³â ²×- ³ 1H ßÌÐ-ñïåêòðîñêîï³ºþ òà ðÍ-ìåòðè÷íèì òèòðóâàííÿì.
Ñèíòåçîâàí³ êîïîë³ìåðè çäàòí³ ñîëþá³ë³çóâàòè ë³ïîô³ëüí³ ðå÷îâèíè ó ¿õ êîëî¿äíèõ âîäíèõ
ðîç÷èíàõ.

Êëþ÷îâ³ ñëîâà: õîëåñòåðèëâì³ñí³ êîïîë³ìåðè, ïîë³(ìàëå¿íîâèé àíã³äðèä-êî-åòèëòðèîêñ³åòèëåíìåòàêðèëàò,
ñîëþá³ë³çàö³ÿ ë³ïîô³ëüíèõ ðå÷îâèí.

Âñòóï.
Îñòàíí³ì ÷àñîì îñîáëèâó óâàãó ïðèä³ëÿþòü ñòâî-

ðåííþ ð³çíîìàí³òíèõ êîëî¿äíèõ ñèñòåì íàíî- òà
ì³êðîð³âí³â, ÿê³ çäàòí³ ñîëþá³ë³çóâàòè ë³ïîô³ëüí³ ðå÷î-
âèíè (ËÐ) ó âîäíèõ ñåðåäîâèùàõ. Öå íàäàº ìîæëèâ³ñòü
ëîêàë³çóâàòè ¿õ ï³äâèùåíó ê³ëüê³ñòü ó ïîë³ìåðíèõ ñèñ-
òåìàõ (ì³öåëàõ, ë³ïîñîìàõ òîùî). Ïðè öüîìó òàê³ ñèñòå-
ìè â ðåçóëüòàò³ ³ììîá³ë³çàö³¿ âîäîíåðîç÷èííèõ àáî ìà-
ëîðîç÷èííèõ ó âîä³ ËÐ êàïñóëþþòü ¿õ, òèì ñàìèì çàõè-
ùàþòü â³ä ä³¿ ñåðåäîâèùà. Çîêðåìà, òàê³ ïîë³ìåðí³ ñèñ-
òåìè-íîñ³¿ çàáåçïå÷óþòü àäðåñíó äîñòàâêó ë³ê³â ³
á³îëîã³÷íî-àêòèâíèõ ðå÷îâèí, ÿê³ ìàþòü ë³ïîô³ëüíó
ïðèðîäó, äî ïàòîëîã³÷íèõ êë³òèí, à òàêîæ ìîæóòü áóòè
âèêîðèñòàí³ äëÿ âèëó÷åííÿ ËÐ ç âîäíîãî ñåðåäîâèùà.

Ïîêàçàíî, ùî àìô³ô³ëüí³ êîïîë³ìåðè øèðîêî âèêî-
ðèñòîâóþòüñÿ äëÿ ñòâîðåííÿ ñèñòåì äîñòàâêè ë³ê³â [1].
Îñîáëèâ³ñòþ ïîë³ìåðíèõ áëîê- àáî ñòàòèñòè÷íèõ
«àìô³ô³ë³â» º ¿õ çäàòí³ñòü äî ñïîíòàííî¿ ñàìîàãðåãàö³¿
³ ñàìîâïîðÿäêóâàííÿ ç óòâîðåííÿì ð³çíèõ êîëî¿äíèõ
ñòðóêòóð çàëåæíî â³ä ¿õ ïðèðîäè, áóäîâè, êîíöåíòðàö³¿
òà ïðèðîäè ðîç÷èííèêà. Òàê³ ñòðóêòóðè øèðîêî âèêî-
ðèñòîâóþòü ÿê íîñ³¿ ë³êàðñüêèõ ïðåïàðàò³â òà åíòåðî-
ñîðáåíòè [2].

Ö³êàâèì ³ ïåðñïåêòèâíèì íàïðÿìîì ñòâîðåííÿ òà-
êèõ íîñ³¿â º ââåäåííÿ ó ¿õ ïîë³ìåðíó ñòðóêòóðó õîëåñòå-
ðèëâì³ñíèõ ôðàãìåíò³â. Íàÿâí³ñòü õîëåñòåðèëüíîãî ôðàã-
ìåíòà ó ìàêðîìîëåêóë³ íîñ³ÿ çàáåçïå÷óº ñîëþá³ë³çàö³þ

âîäîíåðîç÷èííèõ ËÐ, á³îñóì³ñí³ñòü, ñóì³ñí³ñòü ³ç ïëàç-
ìàòè÷íèìè ìåìáðàíàìè, íèçüêó òîêñè÷í³ñòü.

Â³äîì³ ðîáîòè, äå ÿê ïîë³ìåðíà îñíîâà çàñîáó äîñ-
òàâêè ë³ê³â âèêîðèñòîâóþòüñÿ àìô³ô³ëüí³ áëîê-êîïîë³-
ìåðè – õîëåñòåðèëâì³ñí³ ïëþðîí³êè. Âîíè óòâîðþþòü
ì³öåëè ³ ìàþòü çíà÷åííÿ ÊÊÌ 10 ìêã/ìë, ùî ó 400 ðàç³â
ìåíøå, í³æ ó ïëþðîí³êà F68. Ñôîðìîâàí³ ì³öåëè ñî-
ëþá³ë³çóþòü êàáàçèòàêñåëü ³ ïðîëîíãîâàíî éîãî âè-
â³ëüíÿþòü [3].

Äèáëîê-êîïîë³ìåðè õîëåñòåðîë-áëîê-ÏÅÃ àáî õîëå-
ñòåðîë-áëîê-ïîë³(2-ìåòàêðèëî¿ëîêñ³åòèëôîñôîðèë-
õîë³í) [4] çàïðîïîíîâàí³ ÿê ³í’ºêö³éí³ íîñ³¿ ë³ê³â, à
êîí’þãàòè õîëåñòåðîëó ³ îë³ãîïåïòèä³â – äëÿ ñîëþá³ë³-
çàö³¿ äîêñîðóá³öèíó [5].

Ôðàãìåíòè ÏÅÃ ÷àñòî âèêîðèñòîâóþòü ÿê ã³äðî-
ô³ëüíèé áëîê ïðè ñèíòåç³ áëîê-êîïîë³ìåð³â äëÿ ñòâî-
ðåííÿ ïîë³ìåðíèõ íîñ³¿â (ì³öåë, ïîë³ìåðñîì àáî ÷àñ-
òèíîê ÿäðî-îáîëîíêà). ßê ë³ïîô³ëüíèé ôðàãìåíò ïðè
ñèíòåç³ çàïðîïîíîâàíî âèêîðèñòîâóâàòè õîëåñòåðîë àáî
õîëåñòåðîëâì³ñí³ ôðàãìåíòè àêðèëàò³â [6–9]. Íîñ³¿, ñòâî-
ðåí³ íà ¿õ îñíîâ³, ìàþòü âèñîêó çàâàíòàæåí³ñòü ËÐ, çäàòí³
äî äîâãî¿ öèðêóëÿö³¿ ó êðîâîòîö³ òà ïîâ³ëüíîãî âèâ³ëü-
íåííÿ ËÐ.

Ïåðñïåêòèâíèé êëàñ ïîë³ìåð³â äëÿ ñòâîðåííÿ ïîë³-
ìåðíèõ íîñ³¿â – ñòàòèñòè÷í³ àìô³ô³ëüí³ êîïîë³ìåðè ç
êîâàëåíòíî ïðèùåïëåíèìè ôðàãìåíòàìè õîëåñòåðîëó

Ñèíòåç ïîë³ìåð³â
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[10, 11]. Âîíè ìîæóòü ì³ñòèòè ã³äðîô³ëüí³ áëîêè àáî
ôðàãìåíòè, çîêðåìà ïîë³(àñêîðá³ëàêðèëàòó), ïîë³ìå-
òàêðèëîâî¿ êèñëîòè, ïîë³(N-³çîïðîï³ëàêðèëàì³äó), ïî-
ë³ëàêòèä³â òîùî òà ë³ïîô³ëüí³ õîëåñòåðèëâì³ñí³ áëîêè
âçäîâæ îñíîâíîãî ìàêðîëàíöþãà. Ïîêàçàíî, ùî ó âîä-
íîìó ñåðåäîâèù³ òàê³ êîïîë³ìåðè ôîðìóþòü ì³öåëè ç
ã³äðîôîáíèì ÿäðîì, ÿêå ìàº âèñîêó çäàòí³ñòü äî çà-
âàíòàæåííÿ ë³ïîô³ëüíèìè ËÐ [10,11].

Ìåòà ö³º¿ ðîáîòè – ñòâîðåííÿ ïîâåðõíåâî-àêòèâíèõ
àìô³ô³ëüíèõ êîïîë³ìåð³â ç õîëåñòåðèëüíèìè ôðàãìåí-
òàìè íà îñíîâ³ àëüòåðíàòíèõ àáî ñòàòèñòè÷íèõ êîïîë³-
ìåð³â ìàëå¿íîâîãî àíã³äðèäó òà åòèë ïîë³(îêñ³åòèëåí)-
ìåòàêðèëàòó, ÿê³ çäàòí³ ñîëþá³ë³çóâàòè ËÐ ó ¿õ âîäíèõ
êîëî¿äíèõ ðîç÷èíàõ.
Åêñïåðèìåíòàëüíà ÷àñòèíà.

Ìàòåð³àëè: ìàëå¿íîâèé àíã³äðèä (ÌÀ), åòèëòðèîê-
ñ³åòèëåíìåòàêðèëàò (ÏÅÌÀ), 2,2-àçî-á³ñ-³çîáóòèðîí³ò-
ðèë (ÄÀÊ), õîëåñòåðîë (Õîë), ñóäàí (Aldrich) âèêîðèñ-
òîâóâàëè áåç î÷èùåííÿ. Áåíçîë î÷èùóâàëè çà ìåòîäè-
êîþ [12]. Äèìåòèëôîðìàì³ä (ÄÌÔÀ) (Aldrich), î÷è-
ùóâàëè âèñóøóâàííÿì íàä KOH ïðîòÿãîì 24 ãîä, ïîò³ì
íàä ÑàÎ 48 ãîä ç íàñòóïíîþ âàêóóìíîþ ïåðåãîíêîþ.

Á³íàðíèé êîïîë³ìåð ïîë³(ìàëå¿íîâèé àíã³äðèä-êî-
åòèëòðèîêñ³åòèëåí ìåòàêðèëàò) (ÌÀ-ÏÅÌÀ) ñèí-
òåçóâàëè ðàäèêàëüíîþ êîïîë³ìåðèçàö³ºþ ó ðîç÷èí³ 1,4-
ä³îêñàíó ïðè ³í³ö³þâàíí³ ÄÀÊ, êîíöåíòðàö³ÿ ÿêîãî ñòà-
íîâèëà 1,5 % ìàñ., çà òåìïåðàòóðè 70 °Ñ. Ðîç÷èí 2,0 ã
ÏÅÌÀ (0,008 ìîëü) ó 40 ìë 1,4-ä³îêñàíó (êîíöåíòðàö³ÿ
ÏÅÌÀ – 0,2 ìîëü/ë) ïðè ïåðåì³øóâàíí³ â àòìîñôåð³
àðãîíó äîäàâàëè êðàïëÿìè ó ðåàêòîð ç ðîç÷èíîì 0,94 ã
ÌÀ (0,0094 ìîëü) ó 9,4 ìë 1,4-ä³îêñàíó (ïî÷àòêîâà êîí-
öåíòðàö³ÿ ÌÀ – 1,0 ìîëü/ë) ïðîòÿãîì 10 ãîä. Ê³íöåâå
ìîëüíå ñï³ââ³äíîøåííÿ ÌÀ: ÏÅÌÀ ñòàíîâèëî 1,00:0,85.
Ï³ñëÿ çàê³í÷åííÿ ïîë³ìåðèçàö³¿ 1,4-ä³îêñàí â³äãàíÿëè, à
êîïîë³ìåð ÌÀ-ÏÅÌÀ äëÿ î÷èùåííÿ òðè÷³ ïåðåîñàä-
æóâàëè ç ðîç÷èíó â 1,4-ä³îêñàí³ ó ãåêñàí. Âì³ñò ëàíîê
ÌÀ ó ñêëàä³ êîïîë³ìåðó âèçíà÷àëè òèòðèìåòðè÷íî ç
âèêîðèñòàííÿì àí³ë³íó [13], à ñòðóêòóðó ³ ñêëàä ÌÀ-
ÏÅÌÀ ï³äòâåðäæóâàëè ²×- òà 1Í ßÌÐ-ñïåêòðîñêîï³ºþ.

Õîëåñòåðèëâì³ñí³ òåðïîë³ìåðè ïîë³(õîëåñòåðèë-
ìàëå¿íàò-êî-ìàëå¿íîâèé àíã³äðèä-êî-åòèëòðèîêñ³å-
òèëìåòàêðèëàòè) (ÕîëÌÊ-ÌÀ-ÏÅÌÀ) îòðèìóâàëè
àöèëóâàííÿì õîëåñòåðîëó á³íàðíèì êîïîë³ìåðîì
ÌÀ-ÏÅÌÀ. Ðåàêö³þ ïðîâîäèëè ó ÄÌÔÀ çà òåìïåðà-
òóðè 80 °Ñ ïðè ïåðåì³øóâàíí³ â àòìîñôåð³ àðãîíó.
ÌÀ-ÏÅÌÀ, Õîë ³ ðîç÷èííèê çàâàíòàæóâàëè ó ðåàêòîð
çà ïåâíîãî ìîëüíîãî ñï³ââ³äíîøåííÿ Õîë ³ ëàíîê ÌÀ ó
ÌÀ-ÏÅÌÀ (0,1:1,0; 0,25:1,00; 0,5:1,0). Êîíâåðñ³þ ðåà-
ãåíò³â êîíòðîëþâàëè çà ñòóïåíåì ïåðåòâîðåííÿ ëàíîê
ìàëå¿íîâîãî àíã³äðèäó ó êîïîë³ìåð³ [13] ³ âì³ñòîì
ÑÎÎÍ-ãðóï. Ï³ñëÿ çàê³í÷åííÿ ðåàêö³¿ ðîç÷èííèê â³äãà-
íÿëè ó âàêóóì³, à êîïîë³ìåð ÕîëÌÊ-ÌÀ-ÏÅÌÀ î÷è-
ùóâàëè åêñòðàãóâàííÿì íàäëèøêó Õîë ãåêñàíîì ³ òðè-
ðàçîâèì îñàäæåííÿì ç ðîç÷èíó â 1,4-ä³îêñàí³ ó ãåêñàí.

Ñêëàä ³ ñòðóêòóðó òåðïîë³ìåð³â ï³äòâåðäæóâàëè
âèçíà÷åííÿì âì³ñòó ëàíîê ÌÀ òèòðèìåòðè÷íî ç âèêî-

ðèñòàííÿì àí³ë³íó [13] òà ²×- ³ 1Í ßÌÐ-ñïåêòðîñêîï³ºþ.
Âîäîðîç÷èíí³ êîïîë³ìåðè ïîë³(õîëåñòåðèëìàëå¿-

íàò-êî-ìàëå¿íîâà êèñëîòà-êî-åòèëòðèîêñ³åòèëåíìå-
òàêðèëàòè) (ÕîëÌÊ-ÌÊ-ÏÅÌÀ) îòðèìóâàëè ã³äðîë³-
çîì ëàíîê ÌÀ ó ñêëàä³ òåðïîë³ìåðó ÕîëÌÊ-
ÌÀ-ÏÅÌÀ ó âîäíîìó ðîç÷èí³ NaOH çà ê³ìíàòíî¿
òåìïåðàòóðè òà êîíöåíòðàö³¿ ÕîëÌÊ-ÌÀ-ÏÅÌÀ 0,1–
0,5 % ìàñ. Äëÿ öüîãî ÕîëÌÊ-ÌÀ-ÏÅÌÀ ïîì³ùàëè ó
0,1 Í ðîç÷èí NaOH ³ ïåðåì³øóâàëè äî âñòàíîâëåííÿ
ñòàëîãî ðÍ, ï³ñëÿ ÷îãî ïðè ïåðåì³øóâàíí³ ïîðö³ÿìè
äîäàâàëè ðîç÷èí NaOH äî ïîâíîãî ðîç÷èíåííÿ êîïîë-
³ìåðó. Ïðîòÿãîì ðåàêö³¿ çíà÷åííÿ ðÍ íå ïåðåâèùóâàëî
9,0. Îòðèìàí³ ðîç÷èíè ñîëüîâî¿ ôîðìè ÕîëÌÊ-
ÌÊ-ÏÅÌÀ âèêîðèñòîâóâàëè äëÿ äîñë³äæåíü.

²×-ñïåêòðè çðàçê³â ÌÀ-ÏÅÌÀ òà ÕîëÌÊ-
ÌÀ-ÏÅÌÀ îòðèìóâàëè â òîíêîìó øàð³ íà KBr ç âèêî-
ðèñòàííÿì ñïåêòðîôîòîìåòðà Specord-80Ì ó ä³àïàçîí³
400–4000 ñì-1.

1Í ßÌÐ-ñïåêòðè çðàçê³â ÌÀ-ÏÅÌÀ òà ÕîëÌÊ-
ÌÀ-ÏÅÌÀ îòðèìóâàëè â äåéòåðîâàíîìó ðîç÷èííèêó
äèìåòèëñóëüôîêñèä³-d6 ç âèêîðèñòàííÿì ïðèëàäó 500
MHz Varian Inova spectrometer. Ðîç÷èííèê ì³ñòèâ
âíóòð³øí³é ñòàíäàðò. Êîíöåíòðàö³ÿ ðå÷îâèíè 1,0 %.

Õàðàêòåðèñòè÷íó â’ÿçê³ñòü êîïîë³ìåð³â âèçíà÷à-
ëè ó â³ñêîçèìåòð³ Á³øîôôà ç ï³äâèùåíèì ð³âíåì çà
Ò=20 °Ñ â àöåòîí³ çà ìåòîäèêîþ [13].

Ñîëþá³ë³çàö³þ áåíçîëó êîëî¿äíèìè âîäíèìè ðîç-
÷èíàìè àìô³ô³ëüíèõ ïîâåðõíåâî-àêòèâíèõ êîïîë³ìåð³â
ÕîëÌÊ-ÌÊ-ÏÅÌÀ (ç ðÍ 7,0 ³ 4,0) âèçíà÷àëè çà ìåòîäè-
êîþ [13].

Ñîëþá³ë³çàö³þ ñóäàíó òà êóðêóì³íó êîëî¿äíèìè
âîäíèìè ðîç÷èíàìè àìô³ô³ëüíèõ ïîë³ìåð³â ÕîëÌÊ-
ÌÊ-ÏÅÌÀ (ç ðÍ 7,0 ³ 4,0) ïðîâîäèëè çà ð³çíèõ êîíöåíò-
ðàö³é ³ ê³ìíàòíî¿ òåìïåðàòóðè. Äëÿ öüîãî â ºìíîñò³ ç
0,01 ã ñóäàíó III ÷è êóðêóì³íó äîäàâàëè ïî 5 ìë âîäíèõ
êîëî¿äíèõ ðîç÷èí³â ÕîëÌÊ-ÌÊ-ÏÅÌÀ òà ïðîâîäèëè
ñîëþá³ë³çàö³þ ïðîòÿãîì 48 ãîä., ï³ñëÿ ÷îãî â³äô³ëüòðî-
âóâàëè íàäëèøîê áàðâíèêà ³ âèçíà÷àëè éîãî êîíöåíò-
ðàö³þ ó ô³ëüòðàò³ çà äîïîìîãîþ ñïåêòðîôîòîìåòðà
ÞÍÈÊÎ çà êàë³áðóâàëüíîþ êðèâîþ çà äîâæèíè õâèë³
(λ), ð³âíî¿ 540 ³ 470 íì äëÿ ñóäàíó ²²² òà êóðêóì³íó â³äïî-
â³äíî.

²çîòåðìè ïîâåðõíåâîãî íàòÿãó âîäíèõ êîëî¿äíèõ
ðîç÷èí³â ÕîëÌÊ-ÌÊ-ÏÅÌÀ îòðèìóâàëè çà äîïîìîãîþ
òåíç³îìåòðà Äþ-Íó³ çà Ò=20 °Ñ [14] çà ð³çíî¿ ðÍ ñåðåäî-
âèùà, ÿêó âñòàíîâëþâàëè äîäàâàííÿì ã³äðîêñèäó íàò-
ð³þ àáî õëîðèäíî¿ êèñëîòè.

ÊÊÌ âèçíà÷àëè êîíäóêòîìåòðè÷íèì ìåòîäîì çà
êðèâîþ çàëåæíîñò³ ïèòîìî¿ åëåêòðîïðîâ³äíîñò³ (λ) âîä-
íèõ êîëî¿äíèõ ðîç÷èí³â ÕîëÌÊ-ÌÊ-ÏÅÌÀ â³ä êîí-
öåíòðàö³¿ êîïîë³ìåðó [15].
Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ.

Â³äîìî, ùî àìô³ô³ëüí³ êîïîë³ìåðè, ìàêðîìîëåêó-
ëè ÿêèõ ñêëàäàþòüñÿ ç ïîë³åëåêòðîë³òíèõ (³îí³çîâàíèõ)
ã³äðîô³ëüíèõ ³ ë³ïîô³ëüíèõ ôðàãìåíò³â, ó âîäíîìó ñå-
ðåäîâèù³ ìîæóòü ñàìîîðãàí³çîâóâàòèñü ó ì³öåëè, ÿê³
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ñêëàäàþòüñÿ ç ë³ïîô³ëüíîãî íåðîç÷èííîãî ó âîä³ ÿäðà ³
ë³îô³ëüíî¿ (ã³äðîô³ëüíî¿) êîðîíè. Âàð³þþ÷è õ³ì³÷íó
áóäîâó ìàêðîìîëåêóëè, à ñàìå ïðèðîäó ³ ðîçïîä³ë óç-
äîâæ ìàêðîìîëåêóëè ôóíêö³îíàëüíèõ ãðóï, ìîæíà
åôåêòèâíî êåðóâàòè ïðîöåñîì ìîëåêóëÿðíî¿ «çá³ðêè»
íàíîñòðóêòóð, ÿê³ ìàþòü íåîáõ³äí³ âëàñòèâîñò³, çîêðå-
ìà çäàòí³ñòü ñîëþá³ë³çóâàòè ËÐ ïåâíî¿ ïðèðîäè [16].
Äëÿ êîíñòðóþâàííÿ àìô³ô³ëüíèõ õîëåñòåðèëâì³ñíèõ
êîïîë³ìåð³â, çäàòíèõ ôîðìóâàòè ó âîä³ íàíîðîçì³ðí³
ì³öåëÿðí³ ñòðóêòóðè äëÿ ñîëþá³ë³çóâàííÿ ËÐ, áóëî íå-
îáõ³äíî ñïî÷àòêó ñèíòåçóâàòè êîïîë³ìåðè ÌÀ-ÏÅÌÀ
àëüòåðíàòíî¿ áóäîâè.

Ñèíòåç á³íàðíèõ êîïîë³ìåð³â ÌÀ-ÏÅÌÀ ïðîâîäè-
ëè çà óìîâ íàäëèøêó ÌÀ (ðèñ.1). Êîïîë³ìåðè î÷èùó-
âàëè òðèðàçîâèì ïåðåîñàäæåííÿì ç ðîç÷èíó â 1,4-ä³îê-
ñàí³ ó ãåêñàí. Âì³ñò ëàíîê ÌÀ âèçíà÷àëè òèòðèìåòðè÷-
íî ç âèêîðèñòàííÿì àí³ë³íó [13] ³ ï³äòâåðäæóâàëè ²×- òà
1Í ßÌÐ-ñïåêòðîñêîï³ºþ. Îòðèìàíèé êîïîë³ìåð
ÌÀ-ÏÅÌÀ ìàâ ñêëàä, áëèçüêèé äî àëüòåðíàòíîãî: âì³ñò
ëàíîê ÌÀ ³ ÏÅÌÀ ñòàíîâèâ 46,0 ³ 54,0 % ìîëü. â³äïî-
â³äíî (òàáëèöÿ).

ÌÀ-ÏÅÌÀ áóâ âèêîðèñòàíèé äëÿ àöèëóâàííÿ õîëåñ-
òåðîëó ÷åðåç âçàºìîä³þ ëàíêè ÌÀ ó ñêëàä³ ÌÀ-ÏÅÌÀ
òà Õîë ç óòâîðåííÿì ëàíêè õîëåñòåðèëìàëå¿íàòó
(ÕîëÌÊ). Îòðèìàí³ òåðïîë³ìåðè ÕîëÌÊ-ÌÀ-ÏÅÌÀ
(ðèñ. 2) î÷èùóâàëè åêñòðàãóâàííÿì íàäëèøêó Õîë ãåê-
ñàíîì ³ òðèðàçîâèì ïåðåîñàäæåííÿì ç ðîç÷èíó â 1,4-
ä³îêñàí³ ó ãåêñàí. Ñòðóêòóðó ÕîëÌÊ-ÌÀ-ÏÅÌÀ
ï³äòâåðäæóâàëè òèòðèìåòðè÷íî, ²×- òà 1Í ßÌÐ-ñïåêò-
ðîñêîï³ºþ.

Õàðàêòåðèñòè÷íà â’ÿçê³ñòü òåðïîë³ìåð³â ÕîëÌÊ-
ÌÀ-ÏÅÌÀ â àöåòîí³ ç ð³çíèì âì³ñòîì ëàíîê ÕîëÌÊ ³
á³íàðíîãî êîïîë³ìåðó ÌÀ-ÏÅÌÀ ëåæèòü â ³íòåðâàë³
0,11–0,10 (òàáëèöà). Âèäíî, ùî çà âåëè÷èíîþ [η]
ÕîëÌÊ-ÌÀ-ÏÅÌÀ ìîæíà â³äíåñòè äî îë³ãîìåð³â.

Ñêëàä ñèíòåçîâàíèõ êîïîë³ìåð³â ï³äòâåðäæóâàëè
²×-ñïåêòðîñêîï³ºþ (ðèñ. 3). Â ²×-ñïåêòðàõ âèÿâëåíî
ñìóãè ïîãëèíàííÿ, ùî ï³äòâåðäæóþòü ñòðóêòóðó êîïî-
ë³ìåðó ÌÀ-ÏÅÌÀ, íàâåäåíó íà ðèñ. 1, ³ êîïîë³ìåð³â
ÕîëÌÊ-ÌÀ-ÏÅÌÀ, íàâåäåíó íà ðèñ. 2. Çîêðåìà ñìó-
ãè ïîãëèíàííÿ çà ν 1788 ³ 1852 ñì-1 íà ñïåêòðàõ á³íàðíî-
ãî êîïîë³ìåðó ÌÀ-ÏÅÌÀ (ðèñ. 3à) â³äïîâ³äàþòü ν Ñ=Î
ó ëàíêàõ ÌÀ, ñìóãè çà 1732 ñì-1 (ν Ñ=Î) ³ 1248 ñì-1

(ν Ñ–Î–) íàëåæàòü åñòåðíèì ãðóïàì ó ëàíêàõ ÏÅÌÀ, à
1108 ñì-1 – îêñ³åòèëüíèì çàì³ñíèêàì ÏÅÌÀ. Âàëåíòí³
òà äåôîðìàö³éí³ êîëèâàííÿ ÑÍ-ãðóï ïðîÿâëÿþòüñÿ â
îáëàñò³ 2980–2880 ³ 1456–1350 ñì-1 â³äïîâ³äíî (ðèñ. 3à).
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Ðèñ. 1. Ñõåìà óòâîðåííÿ êîïîë³ìåðó ÌÀ-ÏÅÌÀ
êîïîë³ìåðèçàö³ºþ ÌÀ ³ ÏÅÌÀ

¹ Âì³ñò ëàíîê [η] â àöåòîí³ ÕîëÌÊ ÌÀ ÏÅÌÀ 
1 - 46,0 54,0 0,090 
2 4,6 41,4 54,0 0,113 
3 11,5 34,5 54,0 0,100 
4 23,0 23,0 54,0 0,104 
5 46,0 - 54,0 0,091 

Òàáëèöÿ. Ñêëàä ³ õàðàêòåðèñòè÷íà â’ÿçê³ñòü [η]
õîëåñòåðèëâì³ñíèõ êîïîë³ìåð³â ÕîëÌÊ-ÌÀ-ÏÅÌÀ
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Ðèñ. 2. Ñõåìà óòâîðåííÿ êîïîë³ìåðó ÕîëÌÊ-ÌÀ-ÏÅÌÀ âçàºìîä³ºþ õîëåñòåðîëó ³ êîïîë³ìåðó ÌÀ-ÏÅÌÀ
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Ï³ñëÿ ïðîâåäåííÿ ðåàêö³¿ àöèëóâàííÿ õîëåñòåðîëó
êîïîë³ìåðîì ÌÀ-ÏÅÌÀ ó ñïåêòð³ îòðèìàíîãî êîïîë³-
ìåðó ÕîëÌÊ-ÌÀ-ÏÅÌÀ ñïîñòåð³ãàþòüñÿ çì³íè ³íòåí-
ñèâíîñò³ ³ çì³ùåííÿ ÷àñòîòè ñìóã ïîãëèíàííÿ ÌÀ çà
1852 òà 1788 ñì-1 (ν Ñ=Î), à ñàìå, ð³çêå çìåíøåííÿ ³íòåí-
ñèâíîñò³ òà çì³ùåííÿ ÷àñòîòè ñìóã ïîãëèíàííÿ äî 1850
³ 1792 ñì-1 â³äïîâ³äíî (ðèñ. 3à, á). Öå ñâ³ä÷èòü ïðî íà-
ÿâí³ñòü ëàíîê ÌÀ ó êîïîë³ìåð³ ÕîëÌÊ-ÌÀ-ÏÅÌÀ, àëå
ìåíøî¿ ê³ëüêîñò³, ùî çóìîâëåíî ¿õ âè÷åðïóâàííÿì íà
âçàºìîä³þ ç ÎÍ-ãðóïàìè õîëåñòåðîëó ç óòâîðåííÿì
åñòåðíèõ ³ êàðáîêñèëüíèõ ãðóï, à çì³íà îòî÷åííÿ ôóíê-
ö³îíàëüíèõ ãðóï çàëèøê³â ÌÀ çóìîâëþº çñóâ â³äïîâ³ä-
íèõ ÷àñòîò.

Ðàçîì ç òèì ñïîñòåð³ãàºòüñÿ ðîçøèðåííÿ ³ çì³ùåí-
íÿ ñìóãè ïîãëèíàííÿ êàðáîí³ëüíèõ ãðóï Ñ=Î, ùî â³äïî-
â³äàþòü êàðáîêñèëüíèì ãðóïàì (ðèñ. 3à, á) (ó ñïåêòð³
ÌÀ-ÏÅÌÀ Ñ(Î)ÎÍ-ãðóïè íàÿâí³ ó íåâåëèê³é ê³ëüêîñò³,
ðèñ. 3à). Ñìóãè ïîãëèíàííÿ â îáëàñò³ 3200–2500 ñì-1

(ν ÎÍ), øèðîê³ ñìóãè ïîãëèíàííÿ 948–930 ñì-1 (δ ÎÍ
ïîçàïëîùèíí³), à òàêîæ óòâîðåííÿ «ïëå÷à» çà 1300 ñì-1

òàêîæ õàðàêòåðíî äëÿ êàðáîêñèëüíèõ ãðóï, ùî óòâîðþ-
þòüñÿ â ðåçóëüòàò³ ðåàêö³¿ àöèëóâàííÿ õîëåñòåðîëó
(ðèñ. 2).

Â ²×-ñïåêòðàõ êîïîë³ìåð³â ÕîëÌÊ-ÌÀ-ÏÅÌÀ

(ðèñ. 3á), íà â³äì³íó â³ä ñïåêòð³â ÌÀ-ÏÅÌÀ (ðèñ. 3à),
ç’ÿâëÿþòüñÿ ñìóãè ïîãëèíàííÿ çà 970 àáî 980 ñì-1, à
òàêîæ 800 ³ 1040 ñì-1, ÿê³ íàëåæàòü ôðàãìåíòàì Õîë.
Ñë³ä çàóâàæèòè, ùî ïðè çá³ëüøåíí³ âì³ñòó ëàíîê
ÕîëÌÀ ó êîïîë³ìåð³ â³ä 4,6 äî 23,0 % ìîëü. ³íòåí-
ñèâí³ñòü ñìóãè çà 1040 ñì-1 çá³ëüøóºòüñÿ, ùî ï³äòâåðä-
æóº âñòàíîâëåíó áóäîâó ÕîëÌÊ-ÌÀ-ÏÅÌÀ.

1Í ßÌÐ-ñïåêòðè êîïîë³ìåð³â ÕîëÌÊ-ÌÀ-ÏÅÌÀ,
îòðèìàí³ ó äåéòåðîâàíîìó ðîç÷èííèêó äèìåòèëñóëü-
ôîêñèä³-d6, ï³äòâåðäæóþòü áóäîâó òåðïîë³ìåð³â ³ ïå-
ðåá³ã ðåàêö³¿ àöèëóâàííÿ õîëåñòåðîëó ëàíêîþ ÌÀ ó
ñêëàä³ ÌÀ-ÏÅÌÀ.

Ðîçøèðåíèé ñèãíàë ç³ çì³ùåííÿì 4,02 ì.÷. â³äíåñå-
íèé äî ïðîòîí³â a åòèëòðèîêñ³åòèëåíîâîãî ôðàãìåíòà
â α-ïîëîæåíí³ – äî åñòåðíî¿ ãðóïè ó ëàíö³ ÏÅÌÀ
(ðèñ.4à). Ðîçøèðåíèé ñèãíàë ³ç çì³ùåííÿì 3,0–3,8 ì.÷.
íàëåæèòü ìåòèëåíîâèì ïðîòîíàì b îêñ³åòèëåíîâîãî
ôðàãìåíòà. Ñèãíàëè ïðîòîí³â c ãðóïè ÑÍ ó ëàíö³ ÌÀ,
ÿê³ ìåæóþòü ç α-êàðáîíîì ëàíêè ÏÅÌÀ, à òàêîæ ïðî-
òîí³â h ÑÍ2-ãðóïè â åòèëüíîìó çàì³ñíèêó ÏÅÌÀ, î÷å-
âèäíî, ñï³âïàäàþòü ç ðîçøèðåíèì ñèãíàëîì CÍ2-ãðóï
ïîë³îêñ³åòèëåíîâèõ ëàíîê ³ç çì³ùåííÿì 3,0–3,8 ì.÷.
(ðèñ. 4à). Ãðóïà ñèãíàë³â ³ç çñóâîì 0,65–2,50 ì.÷. â³äíå-
ñåíà äî ïðîòîí³â àëê³ëüíîãî çàì³ñíèêà õîëåñòåðèëó

4000 3000 2000 1500 1000 500

100

50

ν, ñì-1

Ï
ðî

ïó
ñê

àí
íÿ

, %

à

3440
3350

2980

2880

2700

2600 1852

1788

1732

1700

1632

1456
1392

1248

1125
1108

1026

944

864

820

704

100

50

Ï
ðî

ïó
ñê

àí
íÿ

, %

4000 3000 2000 1500 1000 500
ν, ñì-1

á

3390

3448

2926

2900

1850

1788
1620

1644

1460
1384

1248

1108

1040

1020

952

864

704
1320 980

970

800

Ðèñ. 3. ²×-ñïåêòðè êîïîë³ìåð³â: ÌÀ-ÏÅÌÀ (à); ÕîëÌÊ-ÌÀ-ÏÅÌÀ (á) ³ç âì³ñòîì ëàíîê: ÕîëÌÊ, ÌÀ ³ ÏÅÌÀ
23, 23 ³ 54 % ìîëü. â³äïîâ³äíî

 

C C
H

C
OO

CH2

CH3H2
C C

H

H2
C

C
O

C
OO

C

CH3

C
O

C
H

H
C

C
O OH

C
O

O
CH3

CH
H2C CH2

H2C H
C

H3C

CH3CH3

H2C
O

H2C
CH2

O
CH2H2C

OH2C
CH3

CH2
H2C

O
H2C

CH2
O

CH2H2C
OH2C

CH3

O

CH3

a a

b b
b

b

b

b
b

b b b

c

def

g

h h

8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

N
or

m
al

iz
ed

 In
te

ns
ity

8.
14

7.
95 6.

63

6.
05

4.
02

3.
45

2.
90

2.
74

2.
58

2.
51

1.
91

1.
88

1.
74 1.
52

1.
50

1.
48

1.
12

1.
10

1.
08

0.
94 0.

86
0.

85
0.

84
0.

83
0.

65

à

1.15 1.10 1.05 1.00 0.95 0.90 0.85 0.80 0.75 0.70 0.65 0.60 0.55 0.50
Chemical Shift (ppm)

0.00

0.05

0.10

0.15

N
or

m
al

iz
ed

 In
te

ns
ity

0.
65

0.
830.
84

0.
85

0.
86

0.
94

1.
10 á

Ðèñ. 4. 1Í ßÌÐ-ñïåêòðè êîïîë³ìåðó ÕîëÌÊ-ÌÀ-ÏÅÌÀ



303

Ñèíòåç ïîâåðõíåâî-àêòèâíèõ õîëåñòåðèëâì³ñíèõ êîïîë³ìåð³â íà îñíîâ³ ïîë³(ìàëå¿íîâèé àíã³äðèä-êî-...)

1,5-äèìåòèëãåêñèëó. Äâà äóáëåòè ³ç çñóâîì 0,83–0,84 òà
0,85–0,86 ì.÷. â³äíåñåí³ äî ñèãíàë³â ïðîòîí³â d ó ìå-
òèëüí³é ãðóï³ Ñ(21)Í3 õîëåñòåðèëó á³ëÿ õ³ðàëüíîãî öåí-
òðó Ñ*(20) (ðèñ. 4á) [17]. Ñèãíàë ³ç çì³ùåííÿì 0,65 ì.÷.
â³äíåñåíî äî ïðîòîí³â e ó ìåòèë³ Ñ(18)Í3 õîëåñòåðèëó.
Ñèãíàëè ³ç çì³ùåííÿì 6,05 ³ 6,63 ì.÷. â³äíåñåí³ äî ïðî-
òîí³â õîëåñòåðèëó f á³ëÿ Ñ(3) òà g á³ëÿ Ñ(6) (ïðîòîí ïî-
äâ³éíîãî çâ’ÿçêó) â³äïîâ³äíî. Ñèãíàë ðîç÷èííèêà äèìå-
òèëñóëüôîêñèäó 2,58 ì.÷.

Ç ìåòîþ îòðèìàííÿ êîëî¿äíèõ ðîç÷èí³â ïîâåðõíå-
âî-àêòèâíèõ êîïîë³ìåð³â ó âîäíîìó ñåðåäîâèù³ ïðî-
âîäèëè ã³äðîë³ç ôðàãìåíò³â ÌÀ â ìàêðîìîëåêóë³
ÕîëÌÊ-ÌÀ-ÏÅÌÀ òà ïåðåòâîðåííÿ êàðáîêñèëüíèõ
ãðóï ó ñîëüîâó ³îí³çîâàíó ôîðìó âçàºìîä³ºþ îòðèìà-
íèõ òåðïîë³ìåð³â ç ëóãîì ó âîäíîìó ñåðåäîâèù³
(ðèñ. 5). Îòðèìàí³ ñîëüîâ³ ôîðìè êîïîë³ìåð³â íàòð³é
ïîë³(õîëåñòåðèëìàëå¿íàò-êî-ìàëå¿íîâà êèñëîòà-êî-åòèë-
òðèîêñ³åòèëåíìåòàêðèëàòè) (Na-ÕîëÌÊ-ÌÊ-ÏÅÌÀ) â
ðåçóëüòàò³ ³îí³çàö³¿ êàðáîêñèëüíèõ ãðóï ó âîäíîìó ñå-
ðåäîâèù³ óòâîðþþòü êîëî¿äí³ ðîç÷èíè. Ïðè çá³ëüøåíí³
êîíöåíòðàö³¿ Na-ÕîëÌÊ-ÌÊ-ÏÅÌÀ çà ðÍ 7,0
çá³ëüøóºòüñÿ êàëàìóòí³ñòü êîëî¿äíèõ ðîç÷èí³â òà ¿õ
ñòàá³ëüí³ñòü ³ çà ïåâíî¿ êîíöåíòðàö³¿ âèïàäàº îñàä.

Êîïîë³ìåð Na-ÕîëÌÊ-ÌÊ-ÏÅÌÀ àìô³ô³ëüíèé, ó
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Ðèñ. 5. Óòâîðåííÿ ïîâåðõíåâî-àêòèâíèõ êîïîë³ìåð³â Na-ÕîëÌÊ-ÌÊ-ÏÅÌÀ âçàºìîä³ºþ êîïîë³ìåðó
ÕîëÌÊ-ÌÀ-ÏÅÌÀ ç ëóãîì

ÿêîìó ã³äðîô³ëüí³ ôðàãìåíòè – êàðáîêñèëàòí³ ãðóïè ó
ëàíêàõ ÌÊ ³ Õîë-ÌÊ òà ïîë³îêñ³åòèëåíîâ³ çàì³ñíèêè ó
ëàíêàõ åñòåðó ÏÅÌÀ. Ë³ïîô³ëüíèé ôðàãìåíò – õîëåñ-
òåðèëüíèé çàì³ñíèê ó ëàíö³ ÕîëÌÊ.

Ïîêàçàíî, ùî îòðèìàí³ êîïîë³ìåðè ÕîëÌÊ-ÌÊ-
ÏÅÌÀ ïîâåðõíåâî-àêòèâí³ ³ çíèæóþòü ïîâåðõíåâèé
íàòÿã íà ìåæ³ ïîä³ëó âîäíèé êîëî¿äíèé ðîç÷èí–ïîâ³òðÿ
äî 66–46 ìÍ/ì çàëåæíî â³ä ðÍ ñåðåäîâèùà òà âì³ñòó
ëàíîê ÕîëÌÊ [18]. Êîíäóêòîìåòðè÷íèì ìåòîäîì âè-
çíà÷åí³ çíà÷åííÿ êîíöåíòðàö³é, ÿê³, î÷åâèäíî, â³äïîâ³-
äàþòü ïî÷àòêó àãðåãàö³¿ ìîíîìîëåêóëÿðíèõ ì³öåë ìàê-
ðîìîëåêóë ÕîëÌÊ-ÌÊ-ÏÅÌÀ ³ óòâîðåííþ ì³öåëÿð-
íèõ àãðåãàò³â [19] (ðèñ. 6).

Âèçíà÷åíî, ùî âåëè÷èíà ÊÊÌê, âñòàíîâëåíà êîí-
äóêòîìåòðè÷íèì ìåòîäîì (ðèñ. 6), ³ êîíöåíòðàö³ÿ, ÿêà
â³äïîâ³äàº òî÷ö³ çëàìó íà ³çîòåðì³ ïîâåðõíåâîãî íàòÿ-
ãó, ïîáóäîâàí³é ìåòîäîì â³äðèâó ê³ëüöÿ (ÊÊÌσ) (ðèñ. 7),
â³äð³çíÿþòüñÿ á³ëüøå, í³æ íà ïîðÿäîê. Òàê, åêñïåðè-
ìåíòàëüíî çíàéäåí³ äëÿ ÕîëÌÊ-ÌÊ-ÏÅÌÀ ³ç âì³ñòîì
ëàíîê: ÕîëÌÊ, ÌÊ ³ ÏÅÌÀ – 23, 23 ³ 54 % ìîëü. çà
ðÍ 7,0 ÊÊÌσ äîð³âíþº 1,5·10-3 %, à ÊÊÌê – 2,3·10-4 %
(ðèñ. 6, 7).

Î÷åâèäíî, ùî ÊÊÌê â³äïîâ³äàº ñàìîîðãàí³çîâàíî-
ìó ôîðìóâàííþ ì³öåëÿðíèõ ñòðóêòóð ³ç ïîë³ìåðíèõ
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ðîç÷èí³â ÕîëÌÊ-ÌÊ-ÏÅÌÀ â³ä C0,5 çà ðÍ=7,0 (âì³ñò
ëàíîê: ÕîëÌÊ, ÌÊ ³ ÏÅÌÀ – 23, 23 ³ 54 % ìîëü.
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ì³öåë ìàêðîìîëåêóë ÕîëÌÊ-ÌÊ-ÏÅÌÀ [19]. Ìåòîäîì
â³äðèâó ê³ëüöÿ âèçíà÷èòè ÊÊÌê íå âäàëîñÿ. Íàäàë³ ïîë³-
ìåðí³ ì³öåëÿðí³ àãðåãàòè ôîðìóþòü àäñîðáö³éíèé øàð
íà ìåæ³ ïîä³ëó âîäíèé êîëî¿äíèé ðîç÷èí–ïîâ³òðÿ ïðî-
òÿãîì ïåâíîãî ÷àñó ³ çàâåðøóºòüñÿ ïðîöåñ ïîâíèì íà-
ñè÷åííÿì àäñîðáö³éíîãî øàðó ïðè ÊÊÌσ.

Âñòàíîâëåíî, ùî ó âîäíîìó ñåðåäîâèù³ çà ðÍ 7,0
êîïîë³ìåðè ÕîëÌÊ-ÌÊ-ÏÅÌÀ ñîëþá³ë³çóþòü âîäîíå-
ðîç÷èíí³ áàðâíèêè ñóäàí ³ êóðêóì³í òà îëåîô³ëüíèé
áåíçîë. Çîêðåìà, ñîëþá³ë³çàö³ÿ ñóäàíó, êóðêóì³íó òà
áåíçîëó êîëî¿äíèì ðîç÷èíîì ÕîëÌÊ-ÌÊ-ÏÅÌÀ âè-
ùåíàâåäåíîãî ñêëàäó çà ðÍ 7,0 ³ êîíöåíòðàö³¿ 0,005 % ñòà-
íîâèòü 0,28; 0,39 ³ 0,24 ììîëü/ã êîïîë³ìåðó â³äïîâ³äíî.
Âèñíîâêè.

Îòæå, âçàºìîä³ºþ á³íàðíîãî êîïîë³ìåðó ïîë³(ìà-

ëå¿íîâèé àíã³äðèä-êî-åòèëòðèîêñ³åòèëåíìåòàêðèëàòó) ç
õîëåñòåðîëîì ÷åðåç àöèëóâàííÿ õîëåñòåðîëó ëàíêîþ
ìàëå¿íîâîãî àíã³äðèäó ñèíòåçîâàíî àìô³ô³ëüí³ õîëåñ-
òåðîëâì³ñí³ êîïîë³ìåðè ïîë³(õîëåñòåðèëìàëå¿íàò-êî-
ìàëå¿íîâèé àíã³äðèä-êî-åòèëïîë³îêñ³åòèëåíìåòàêðèëà-
òè) ÕîëÌÊ-ÌÀ-ÏÅÌÀ ç ð³çíèì âì³ñòîì ôðàãìåíòà
õîëåñòåðèëó. ×åðåç âçàºìîä³þ ÕîëÌÊ-ÌÀ-ÏÅÌÀ ç
íàòð³é ã³äðîêñèäîì ó âîäíîìó ñåðåäîâèù³ îòðèìàíî
êîëî¿äí³ ðîç÷èíè íàòð³ºâî¿ ñîë³ Na-ÕîëÌÊ-ÌÊ-ÏÅÌÀ.
Äîñë³äæåíî ñòðóêòóðó îòðèìàíèõ êîïîë³ìåð³â ²×-,
1H ßÌÐ-ñïåêòðîñêîï³ºþ òà ðÍ-ìåòðè÷íèì òèòðóâàí-
íÿì. Êîïîë³ìåðè Na-ÕîëÌÊ-ÌÊ-ÏÅÌÀ ïðîÿâëÿþòü
ïîâåðõíåâî-àêòèâí³ âëàñòèâîñò³, à ¿õ êîëî¿äí³ âîäí³ ðîç-
÷èíè çäàòí³ ñîëþá³ë³çóâàòè ë³ïîô³ëüí³ ðå÷îâèíè.
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Synthesis of surface-active cholesterylcontaining copolymers based on
poly(maleic anhydride-co-ethyltrioxyethylene methacrylate)
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Amphiphilic surfactants poly(cholesterylmaleinat-co-maleic acid-co-ethylltrioxyethylene
methacrylate) (MAc-CholMAc-PEMA) with different contents of cholesteryl were synthesized by the
reaction of cholesterol with a poly(maleic anhydride-co-ethyltrioxyethylene methacrylate) copolymer
and followed by alkaline hydrolysis of poly(cholesterylmaleinat-co-maleic acid-co-ethylltrioxyethylene
methacrylate)(CholMAc-MA-PEMA). The structures of obtained copolymers were studied with an IR
and a 1H-NMR spectroscopy, a pH-metric titration. Aqueous colloids of procured copolymers are able
to solubilize lipophilic substances.

Keywords: cholesterylcontaining copolymers, poly(maleic anhydride-co-ethyltrioxyethylene methacrylate),
solubilization of lipophilic substances.


