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²íñòèòóò õ³ì³¿ âèñîêîìîëåêóëÿðíèõ ñïîëóê ÍÀÍ Óêðà¿íè
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Äîñë³äæåíî ê³íåòèêó äåñîðáö³¿ íàéïîøèðåí³øèõ ë³êàðñüêèõ ïðåïàðàò³â (ëîðàòàäèíó,
äèêëîôåíàêó íàòð³þ, ìåòîïðîëîëó ñóêöèíàòó) ç öèêëîäåêñòðèíâì³ñíèõ ïîë³ìåðíèõ ìàòðèöü ³
âñòàíîâëåíî âïëèâ ôóíêö³îíàë³çîâàíèõ ïîõ³äíèõ β-ÖÄ íà øâèäê³ñòü ¿õ äåñîðáö³¿. Ïîêàçàíî, ùî
âêëþ÷åííÿ ïîõ³äíèõ β-ÖÄ ó ïîë³ìåðíó ñèñòåìó çì³íþº õàðàêòåð âçàºìîä³¿ ì³æ ïðåïàðàòîì ³
ïîë³ìåðîì, ùî äàº çìîãó âïëèâàòè íà ìåõàí³çì âèâ³ëüíåííÿ ë³ê³â. Âñòàíîâëåíî, ùî çá³ëüøåííÿ
ñòóïåíÿ çøèâàííÿ ïîë³ìåðíî¿ ìàòðèö³ äî ïåâíî¿ âåëè÷èíè ïðèñêîðþº äåñîðáö³þ ë³ê³â, ïðîòå ïðè
ïîäàëüøîìó éîãî çá³ëüøåíí³ âèõ³ä ïðåïàðàòó íå çì³íþºòüñÿ. Ðåçóëüòàòè äîñë³äæåíü ïîêàçàëè,
ùî ââåäåííÿ ïîõ³äíèõ β-ÖÄ ó ïîë³ìåðíó ìàòðèöþ äàº çìîãó óïîâ³ëüíèòè äåñîðáö³þ äîñë³äæóâàíèõ
ïðåïàðàò³â ó 2–4 ðàçè, ùî ïåðñïåêòèâíî ïðè ðîçðîáö³ íîâèõ êîìïëåêñíèõ ë³êàðñüêèõ ïðåïàðàò³â
ç ïðîëîíãîâàíîþ ä³ºþ. Ââåäåííÿ ôóíêö³îíàë³çîâàíèõ öèêëîäåêñòðèí³â ó ñêëàä ïîë³ìåð³â ìîæå
ñïðèÿòè çíèæåííþ çàãàëüíî¿ òîêñè÷íîñò³ ë³êàðñüêèõ ïðåïàðàò³â, à òàêîæ ¿õ ñòàá³ë³çàö³¿ ïðè
çáåð³ãàíí³.

Êëþ÷îâ³ ñëîâà: ïîë³ìåðí³ ìàòðèö³, ïîõ³äí³ β-öèêëîäåêñòðèíó, äåñîðáö³ÿ, ë³êàðñüê³ ïðåïàðàòè.

Âñòóï.
Ïîë³ìåðí³ ñèñòåìè ç êîíòðîëüîâàíèì âèâ³ëüíåííÿì

ë³êàðñüêèõ ïðåïàðàò³â – öå ñïåö³àëüí³ ñïîëóêè, â ÿêèõ
ïîë³ìåðíèé íîñ³é ³ àêòèâíà ðå÷îâèíà óòâîðþþòü êîìï-
ëåêñ, ÿêèé õàðàêòåðèçóºòüñÿ çàäàíîþ ô³ç³îëîã³÷íîþ
àêòèâí³ñòþ òà ðåãóëüîâàíîþ ôàðìàêîê³íåòèêîþ [1].
Ïîë³ìåðè ç ³ììîá³ë³çîâàíèìè ë³êàðñüêèìè ïðåïàðàòà-
ìè (ËÏ) óñï³øíî âèêîðèñòîâóþòü ïðè ðîçðîáö³ ìàòå-
ð³àë³â äëÿ ïðîòåçóâàííÿ, ³ìïëàíò³â, ñèñòåì ç äîñòàâêè
ë³ê³â [2–5]. Êîíòðîëüîâàíà ê³íåòèêà äåñîðáö³¿ ËÏ ç ïîë³-
ìåðíî¿ ìàòðèö³ äàº çìîãó âèð³øèòè òàê³ ïðîáëåìè ÿê
ï³äòðèìêà ñòàëî¿ êîíöåíòðàö³¿ á³îëîã³÷íî-àêòèâíèõ ðå-
÷îâèí ó êðîâ³, âèâ³ëüíåííÿ ËÏ ïðîòÿãîì òðèâàëîãî
÷àñó, çàõèñò ñïîëóê ³ç êîðîòêèì ïåð³îäîì íàï³âðîçïà-
äó, ï³äâèùåííÿ ñòàá³ëüíîñò³ ë³ê³â, çìåíøåííÿ ÷àñòîòè
äîçóâàííÿ é óñóíåííÿ ïîá³÷íèõ åôåêò³â ë³ê³â [16].

Îñòàíí³ì ÷àñîì âåëèêà óâàãà ïðèä³ëÿºòüñÿ äîñë³ä-
æåííÿì ùîäî çäàòíîñò³ öèêëîäåêñòðèí³â, çîêðåìà
β-öèêëîäåêñòðèíó (β-ÖÄ), óòâîðþâàòè êîìïëåêñè âêëþ-
÷åííÿ ç ð³çíèìè îðãàí³÷íèìè ñóáñòðàòàìè [6]. Ó ôàð-
ìàöåâòèö³ ðîçãëÿäàþòü β-ÖÄ ÿê ïåðñïåêòèâíèé ðåàãåíò
äëÿ ïîêðàùåííÿ ðîç÷èííîñò³ òà ï³äâèùåííÿ á³îëîã³÷-
íî¿ àêòèâíîñò³ ËÏ, à òàêîæ äëÿ ö³ëüîâî¿ äîñòàâêè àêòèâ-
íèõ ë³êàðñüêèõ ðå÷îâèí â îðãàí³çì³ [7–14]. Âñòàíîâëå-
íî, ùî âêëþ÷åííÿ β-ÖÄ ó ïîë³ìåðíó ñèñòåìó äîñòàâêè
ËÏ çì³íþº âçàºìîä³þ ïðåïàðàò–ïîë³ìåð, ùî äàº çìî-
ãó âïëèâàòè íà ìåõàí³çì âèâ³ëüíåííÿ ËÏ [15]. Òîìó
âèâ÷åííÿ ïðîöåñ³â êîíòðîëüîâàíîãî âèâ³ëüíåííÿ ËÏ ç
ïîë³ìåðíèõ ìàòðèöü, ùî ì³ñòÿòü β-ÖÄ, – àêòóàëüíå ³
ïåðñïåêòèâíå.

Öÿ ðîáîòà ïðèñâÿ÷åíà äîñë³äæåííþ ê³íåòèêè äå-
ñîðáö³¿ ËÏ ç öèêëîäåêñòðèíâì³ñíèõ ïîë³ìåðíèõ ìàò-
ðèöü ³ âñòàíîâëåííþ âïëèâó ôóíêö³îíàë³çîâàíèõ ïî-
õ³äíèõ β-ÖÄ íà øâèäê³ñòü äåñîðáö³¿ ËÏ.
Åêñïåðèìåíòàëüíà ÷àñòèíà.

Äëÿ ïðîâåäåííÿ åêñïåðèìåíòàëüíî¿ ðîáîòè âèêî-
ðèñòîâóâàëè òàê³ ðåàãåíòè: β-öèêëîäåêñòðèí (β-ÖÄ)
ÌÌ 1135 ô³ðìè Cyclolab Ltd. (Óãîðùèíà).

Ìàëå¿íîâèé àíã³äðèä (ÌÀ) ÌÌ 98; òðèåòèëàì³í
(ÒÅÀ) ÌÌ 101; ìåòàêðèëîâèé àíã³äðèä (ÌåòÀ) ÌÌ
154; àêðèëàì³ä (ÀÀ) ÌÌ 85; ìåòèëåí-á³ñ-àêðèëàì³ä
(ÌÁÀÀ) ÌÌ 154, âñ³ ðåàêòèâè ô³ðìè Aldrich.

Âîäîðîç÷èíí³ ïîõ³äí³ – ìàëå¿íàò β-ÖÄ (β-ÖÄ-Ìàë) ³
ìåòàêðèëàò β-ÖÄ (β-ÖÄ-Ìåò) áóëî ñèíòåçîâàíî çà ìå-
òîäèêîþ, îïèñàíîþ â ðîáîò³ [18].

Äîñë³äæóâàí³ ë³êàðñüê³ ïðåïàðàòè ëîðàòàäèí
ÌÌ 383 (ËÐ), äèêëîôåíàê íàòð³þ ÌÌ 296 (ÄÊÔ), ìå-
òîïðîëîë ñóêöèíàò ÌÌ 385 (ÌÒÏ) íàëåæàòü äî íàéïî-
øèðåí³øèõ ë³ê³â [17].

ÓÔ-ñïåêòðè çàïèñóâàëè íà UV-Vis-ñïåêòðîôîòî-
ìåòð³ UV-2401 PC ô³ðìè Shimadzu (ßïîí³ÿ) ç ä³àïàçî-
íîì ÷àñòîò 190–800 íì, ²×-ñïåêòðè çàïèñóâàëè íà ²×-
ñïåêòðîìåòð³ ç Ôóð’º-ïåðåòâîðåííÿì Bruker Tensor-37
(Í³ìå÷÷èíà) ç ä³àïàçîíîì ÷àñòîò 400–4000 ñì–1 ç ðîç-
ä³ëüíîþ çäàòí³ñòþ 4 ñì–1.
Ñèíòåç çøèòèõ ïîë³ìåð³â íà îñíîâ³ ÀÀ.

Íàâàæêó 3 ììîëÿ ÀÀ (0,2 ã) ³ 0,12 ììîëÿ ÌÁÀÀ
(0,02 ã) ðîç÷èíÿëè â 1 ìë äèñòèëüîâàíî¿ âîäè. Äî ñóì³ø³
äîäàâàëè â³ä 10 äî 15 % ìàñ. ËÏ. Ïåðåì³øóâàëè çà
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ê³ìíàòíî¿ òåìïåðàòóðè äî ðîç÷èíåííÿ ñóì³ø³, ïîò³ì
äîäàâàëè 1 % ìàñ. ÀÏÑ (0,01 ã) (àìîí³þ ïåðñóëüôàò).
Ðîç÷èí ðåàãåíò³â âèòðèìóâàëè çà Ò = 80 °Ñ ïðîòÿãîì
2 ãîä ³ çàëèøàëè íà äîáó çà ê³ìíàòíî¿ òåìïåðàòóðè.
Óòâîðåíèé ãåëü ïðîìèâàëè ê³ëüêà ðàç³â äèñòèëüîâàíîþ
âîäîþ íà ô³ëüòð³ Øîòòà, ñóøèëè òà ïîäð³áíþâàëè. Îò-
ðèìàíèé ïîðîøîê âèñóøóâàëè äî ñòàëî¿ âàãè çà òåì-
ïåðàòóðè 70 °Ñ. Âèõ³ä ïîë³ìåð³â ó ìåæàõ 90 %.
Ñèíòåç çøèòèõ ïîë³ìåð³â íà îñíîâ³ ÀÀ òà ïîõ³äíèõ β-ÖÄ.

Íàâàæêó 0,06 ììîëÿ â³äïîâ³äíîãî ïîõ³äíîãî β-ÖÄ
(0,1 ã) ðîç÷èíÿëè â 1 ìë äèñòèëüîâàíî¿ âîäè, äîäàâàëè
3 ììîëÿ ÀÀ (0,2 ã) ³ 0,12 ììîëÿ ÌÁÀÀ (0,02 ã). Äî
ñóì³ø³ äîäàâàëè â³ä 10 äî 15 % ìàñ. ËÏ. Ïåðåì³øóâàëè
çà ê³ìíàòíî¿ òåìïåðàòóðè äî ðîç÷èíåííÿ ñóì³ø³, ïîò³ì
äîäàâàëè 1 % ìàñ. ÀÏÑ (0,01 ã). Ðîç÷èí ðåàãåíò³â âè-
òðèìóâàëè çà Ò = 80 °Ñ ïðîòÿãîì 2 ãîä ³ çàëèøàëè íà
äîáó çà ê³ìíàòíî¿ òåìïåðàòóðè. Óòâîðåíèé ãåëü ïðî-
ìèâàëè ê³ëüêà ðàç³â äèñòèëüîâàíîþ âîäîþ íà ô³ëüòð³
Øîòòà, ñóøèëè òà ïîäð³áíþâàëè. Îòðèìàíèé ïîðîøîê
âèñóøóâàëè äî ñòàëî¿ âàãè çà òåìïåðàòóðè 80 °Ñ. Âèõ³ä
ïîë³ìåð³â ó ìåæàõ 70–80 %.

Äëÿ âèâ÷åííÿ âïëèâó ñòóïåíÿ çøèâàííÿ ïîë³ìåð-
íî¿ ìàòðèö³ íà äåñîðáö³þ ³íêàïñóëüîâàíèõ ïðåïàðàò³â
ñèíòåçîâàíî çðàçêè çà ð³çíèõ ìîëüíèõ ñï³ââ³äíîøåíü
çøèâà÷à (ÌÁÀÀ) òà ÀÀ.
Äîñë³äæåííÿ ê³íåòèêè äåñîðáö³¿ ïðåïàðàò³â ³ç ïîë³ìåð³â
ó âîä³.

Äîñë³äæóâàí³ ËÏ ââîäèëè â ïîë³ìåðí³ ìàòðèö³ äâî-
ìà øëÿõàìè: ³íêàïñóëÿö³ºþ (áåçïîñåðåäíüî ïðè ñèí-
òåç³ ïîë³ìåðó) òà íàáóõàííÿì (ó âæå ñèíòåçîâàíèé ïîë³-
ìåð). Áóëî âèêîðèñòàíî ð³çí³ á³îëîã³÷íî àêòèâí³ ìîëå-
êóëè, ÿê³ çäàòí³ óòâîðþâàòè êîìïëåêñè âêëþ÷åííÿ ç
β-ÖÄ àáî éîãî ïîõ³äíèìè, ñòðóêòóðí³ ôîðìóëè ÿêèõ
íàâåäåíî íèæ÷å:

   

       ÄÊÔ           ÌÒÏ ËÐ
200 ìã ïîë³ìåðó ç ËÏ çàëèâàëè 25 ìë äèñòèëüîâàíî¿

âîäè. Ï³ñëÿ ÷îãî â³äáèðàëè (â³äðàçó òà ÷åðåç ïåâí³ ïðî-
ì³æêè ÷àñó) ïðîáè ïî 3 ìë, âèì³ðþâàëè êîíöåíòðàö³þ
ËÏ ³ ïîâåðòàëè ïðîáó äî äîñë³äæóâàíîãî ðîç÷èíó.
Â³äá³ð ïðîá çä³éñíþâàëè ïðîòÿãîì 24 ãîä. Ïàðàëåëüíî
ïðîâîäèëè êîíòðîëüíèé äîñë³ä ³ç 30 ìã äîñë³äæóâàíî-
ãî ïðåïàðàòó òà 25 ìë âîäè (òîáòî ðîç÷èíåííÿ ïðåïà-
ðàòó â âîä³ ó ÷àñ³). Êîíöåíòðàö³þ âèâ³ëüíåíèõ ñïîëóê
âñòàíîâëþâàëè çà äîïîìîãîþ ÓÔ-ñïåêòðîñêîï³¿, ðîç-
ðàõîâóþ÷è ê³ëüê³ñòü ïðåïàðàòó â ðîç÷èí³ çà äîïîìî-
ãîþ êàë³áðóâàëüíîãî ãðàô³êà. Îïòè÷íó ãóñòèíó äëÿ
îá÷èñëåííÿ êîíöåíòðàö³¿ âèì³ðþâàëè â ìàêñèìóìàõ
ïîãëèíàííÿ â á³ëüø äîâãîõâèëüîâ³é îáëàñò³ (ÌÒÏ –
274 íì, ÄÊÔ – 275 íì, ËÐ – 247 íì).

Çàãàëüíó ñõåìó äåñîðáö³¿ ËÏ ç ïîë³ìåðíîãî íîñ³ÿ
ìîæíà çîáðàçèòè â òàêîìó âèãëÿä³:

Ðåçóëüòàòè äîñë³äæåííÿ òà ¿õ îáãîâîðåííÿ.
²×-ñïåêòð ñèíòåçîâàíîãî êîïîë³ìåðó ÀÀ-ÌÁÀÀ

ì³ñòèòü õàðàêòåðèñòè÷í³ ñìóãè ïîãëèíàííÿ àì³äíèõ
ãðóï (νC=Î òà δNÍ2) çà 1653 ³ 1620 ñì–1 â³äïîâ³äíî, à
òàêîæ ïëå÷å ç δNÍ çà 1528 ñì–1. Ó ñèíòåçîâàíèõ êîïîë³-
ìåðàõ ÀÀ-ÌÁÀÀ ç β-ÖÄ-Ìàë â ²×-ñïåêòð³ ç’ÿâëÿþòüñÿ
ñìóãè ïîãëèíàííÿ â îáëàñò³ 1000–1100 ñì–1, ùî â³äïîâ³-
äàþòü êîëèâàííÿì νC–Î ãëþêîçèäíîãî ê³ëüöÿ ³ ãëþêî-
çèäíîãî ì³ñòêà β-ÖÄ, à òàêîæ ñìóãà ïîãëèíàííÿ ç
ν 1724 ñì-1, ÿêà â³äïîâ³äàº νC=Î åñòåðíîãî ôðàãìåíòà.
Âïëèâ ñòóïåíÿ çøèâàííÿ ïîë³ìåðíî¿ ìàòðèö³ íà
äåñîðáö³þ ÌÒÏ.

Øâèäê³ñòü âèâ³ëüíåííÿ ËÏ çàëåæèòü, ó òîìó ÷èñë³,
â³ä ãóñòèíè çøèâàííÿ ïîë³ìåðíî¿ ìàòðèö³. Òîìó áóëî
ïðîâåäåíî äîñë³äè äåñîðáö³¿ ËÏ ç ïîë³ìåð³â ð³çíîãî
ñòóïåíÿ çøèâàííÿ. Â òàáë. 1 íàâåäåíî äàí³ äåñîðáö³¿
ÌÒÏ. ßê áà÷èìî, çá³ëüøåííÿ ñòóïåíÿ çøèâàííÿ äî ïåâ-
íî¿ âåëè÷èíè ïîñèëþº äåñîðáö³þ, ïðîòå ïðè äàëüøî-
ìó éîãî çá³ëüøåíí³ äåñîðáö³ÿ ïðåïàðàòó íå çì³íþºòü-
ñÿ. Îòæå, ç àíàë³çó äàíèõ òàáë. 1 ìîæíà çðîáèòè âèñíî-
âîê, ùî ³ñíóº îïòèìàëüíèé ñòóï³íü çøèâàííÿ ïîë³ìå-
ðó äëÿ åôåêòèâíîãî âèâ³ëüíåííÿ ËÏ. Ñë³ä òàêîæ çàçíà-
÷èòè, ùî âïðîäîâæ äîáè ïðåïàðàò íå âèâ³ëüíÿºòüñÿ ç

Çðàçîê 
ïîë³ìåðó 

Âì³ñò ÌÁÀÀ, 
ìîëü/ìîëüÀÀ 

Äåñîðáö³ÿ çà äîáó 
ã/ë % 

1 0,045 0,65 52 
2 0,070 0,80 64 
3 0,140 0,80 64 

Òàáëèöÿ 1. Çàëåæí³ñòü äåñîðáö³¿ ÌÒÏ â³ä âì³ñòó
ÌÁÀÀ â ïîë³ìåðí³é ìàòðèö³

Çðàçîê 
ïîë³ìåðó 

Âì³ñò  
ïîõ³äíîãî  
β-ÖÄ 

ËÏ Äåñîðáö³ÿ, çà 
äîáó, % 

Ï-1 – ËÐ 39 
Ï-2 + ËÐ 18 
Ï-3* + ËÐ 18 
Ï-4 – ÄÊÔ 7 
Ï-5 + ÄÊÔ 2 
Ï-6 – ÌÒÏ 64 
Ï-7 + ÌÒÏ 30 
Ï-8** + ÌÒÏ 15 

*ËÐ ââîäèëè ó ïîë³ìåð øëÿõîì íàáóõàííÿ â
ñïèðòîâîìó ðîç÷èí³ ïðåïàðàòó.
**ïîë³ìåð îòðèìàíî íà îñíîâ³ ïîõ³äíîãî β-ÖÄ-Ìåò,
³íø³ çðàçêè – íà îñíîâ³ β-ÖÄ-Ìàë.

Òàáëèöÿ 2. Äåñîðáö³ÿ ËÏ ç ïîë³ìåð³â ó âîä³
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ïîë³ìåðó ïîâí³ñòþ.
Â ïîäàëüøîìó äëÿ óïîâ³ëüíåííÿ äåñîðáö³¿ ËÏ ç

ÖÄ-âì³ñíèõ ïîë³ìåð³â âèêîðèñòîâóâàëè ìàòðèö³ ç³
ñï³ââ³äíîøåííÿì êîìïîíåíò³â ÌÁÀÀ:ÀÀ = 0,07:1,00
(ìîëü). Ðåçóëüòàòè äîñë³äæåíü, íàâåäåí³ â òàáë. 2,
ñâ³ä÷àòü ïðî òå, ùî çà íàÿâíîñò³ ïîõ³äíîãî β-ÖÄ ó ïîë³-
ìåð³ äåñîðáö³ÿ ËÏ â³äáóâàºòüñÿ ïîâ³ëüí³øå â ñåðåä-
íüîìó ìàéæå âäâ³÷³ äëÿ ËÐ ³ ÌÒÏ, à äëÿ ÄÊÔ – ó 4 ðàçè.
ßê âèäíî ç òàáë. 2, ñïîñ³á ââåäåííÿ ïðåïàðàòó â ïîë³-
ìåð (øëÿõîì íàáóõàííÿ – çðàçîê Ï-3 ÷è ³íêàïñóëþâàí-
íÿì – çðàçîê Ï-2) ìàéæå íå âïëèâàº íà çíà÷åííÿ éîãî
äåñîðáö³¿.

Äëÿ âèâ÷åííÿ äåñîðáö³¿ ËÏ ïðîâåäåíî ïîð³âíÿëüíå
äîñë³äæåííÿ ê³íåòèêè âèâ³ëüíåííÿ ËÏ ç³ çðàçê³â ïîë³-
ìåð³â. ßê âèäíî ç êðèâèõ ðèñ. 1, ïðîòÿãîì 4–5 ãîä äå-
ñîðáö³ÿ ËÐ ³íòåíñèâí³øå â³äáóâàºòüñÿ ó çðàçêàõ, ùî íå
ì³ñòÿòü ó ñâîºìó ñêëàä³ β-ÖÄ-Ìàë. Îòðèìàí³ åêñïåðè-
ìåíòàëüí³ äàí³ ñâ³ä÷àòü ïðî òå, ùî çà íàÿâíîñò³ ó ñêëàä³
ïîë³ìåðó ïîõ³äíîãî β-ÖÄ äåñîðáö³ÿ óïîâ³ëüíþºòüñÿ, à
õàðàêòåð ê³íåòè÷íèõ êðèâèõ çì³íþºòüñÿ íà ë³í³éíèé. Ïðè
öüîìó ñïîñ³á ââåäåííÿ ËÏ ó ïîë³ìåð íà ê³íåòèêó éîãî
âèâ³ëüíåííÿ íå âïëèâàº. Îòæå, ââåäåííÿ ïîõ³äíîãî
β-ÖÄ ó ïîë³ìåðíó ìàòðèöþ ïåðñïåêòèâíå äëÿ óïîâ³ëü-
íåííÿ äåñîðáö³¿ ËÏ.

Ö³êàâî áóëî ïîð³âíÿòè äåñîðáö³þ ËÏ ç³ çðàçê³â ð³çíî-
ãî ñòóïåíÿ íàïîâíåííÿ ìàòðèö³, ÿê³ ì³ñòèëè àáî íå
ì³ñòèëè β-ÖÄ-Ìàë. Äëÿ öüîãî â çðàçêè ïîë³ìåð³â ââî-
äèëè â³ä 0,29 äî 0,60 ìë 11 %-âîãî ðîç÷èíó ÌÒÏ.

ßê âèäíî ç äàíèõ òàáë. 3, çà íàÿâíîñò³ ïîõ³äíîãî
β-ÖÄ â ïîë³ìåð³, äåñîðáö³ÿ ÌÒÏ ìåíøà ³ óïîâ³ëüíåíà
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Ðèñ. 1. Ê³íåòèêà äåñîðáö³¿ ëîðàòàäèíó (à), äèêëîôåíàêó (á) ³ ìåòîïðîëîëó ñóêöèíàòó (â) ç ïîë³ìåð³â: Ï-1 (1);
Ï-3 (2); Ï-2 (3); Ï-4 (1’); Ï-5 (2’); Ï-6 (1”) ³ Ï-7 (2”)

â ÷àñ³.
Âïëèâ ñåðåäîâèùà íà âèâ³ëüíåííÿ ËÏ.

Îñê³ëüêè äîñë³äæóâàí³ ËÏ ìàþòü ïåðåâàæíî ïåðî-
ðàëüíèé øëÿõ óæèâàííÿ, âàæëèâî áóëî ïåðåâ³ðèòè
âïëèâ êèñëîòíîñò³ ñåðåäîâèùà íà ¿õ âèâ³ëüíåííÿ. Ç îã-
ëÿäó íà öå, ñë³ä áóëî òàêîæ âèçíà÷èòè âïëèâ ð³çíèõ ïî-
õ³äíèõ β-ÖÄ, ÿê³ âõîäÿòü äî ñêëàäó ïîë³ìåðó, íà äåñîðá-
ö³þ ËÏ. ßê ïðåïàðàò âèêîðèñòîâóâàëè ÌÒÏ. Àíàë³ç
äàíèõ, íàâåäåíèõ íà ðèñ. 2, ñâ³ä÷èòü, ùî çì³íà íåéò-
ðàëüíîãî ñåðåäîâèùà íà êèñëå ³ñòîòíî íå âïëèâàº íà
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Ðèñ. 2. Âèâ³ëüíåííÿ ÌÒÏ ç ïîë³ìåð³â ó ð³çíèõ
ñåðåäîâèùàõ: çðàçîê Ï-8 (1); çðàçîê Ï-7 (2); çðàçîê Ï-6 (3)
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Çðàçîê  
Âì³ñò ÌÒÏ ó ïîë³ìåð³, % 
10 20 30 
Äåñîðáö³ÿ ÌÒÏ çà äîáó, ã/ë 

ÀÀ-ÌÁÀÀ 0,474  0,882 1,1625 
ÀÀ-ÌÁÀÀ+ 
β-ÖÄ-Ìàë 0,225 0,329 0,5070 

Òàáëèöÿ 3. Äåñîðáö³ÿ ÌÒÏ ó âîä³ ç³ çðàçê³â ïîë³ìåð³â
ð³çíîãî ñòóïåíÿ íàïîâíåííÿ

Çðàçîê 
ïîë³ìåðó 

Íàÿâí³ñòü 
ïîõ³äíîãî 

β-ÖÄ ó ïîë³ìåð³ 

Äåñîðáö³ÿ çà äîáó, 
% 

β-ÖÄ-
Ìàë 

β-ÖÄ-
Ìåò Í2Î 

âîäíèé ð-í 
ÍÑl, 

ðÍ = 3 
Ï-8 – + 15 17 
Ï-7 + – 30 26 
Ï-6 – – 64 60 

Òàáëèöÿ 4. Äåñîðáö³ÿ ÌÒÏ ç ïîë³ìåð³â
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äåñîðáö³þ ÌÒÏ.
ßê áà÷èìî ç äàíèõ, íàâåäåíèõ â òàáë. 4, çà íàÿâíîñò³

ïîõ³äíîãî β-ÖÄ ó ïîë³ìåð³ äåñîðáö³ÿ ËÏ â³äáóâàºòüñÿ
çíà÷íî ïîâ³ëüí³øå.

Íàÿâí³ñòü ïîõ³äíîãî β-ÖÄ-Ìåò ó ïîë³ìåð³ á³ëüøå
âïëèâàº íà âïîâ³ëüíåííÿ äåñîðáö³¿ ïðåïàðàòó, í³æ
β-ÖÄ-Ìàë, à çì³íà íåéòðàëüíîãî ñåðåäîâèùà íà êèñëå
íå âïëèâàº ³ñòîòíî íà äåñîðáö³þ ÌÒÏ.
Âèñíîâêè.

Îòæå, íà ï³äñòàâ³ ðåçóëüòàò³â äîñë³äæåííÿ ìîæíà

çðîáèòè âèñíîâîê, ùî ââåäåííÿ ïîõ³äíèõ β-ÖÄ ó ïîë³-
ìåðíó ìàòðèöþ äàº çìîãó óïîâ³ëüíèòè äåñîðáö³þ äî-
ñë³äæóâàíèõ ïðåïàðàò³â (ëîðàòàäèíó, äèêëîôåíàêó íà-
òð³þ, ìåòîïðîëîëó ñóêöèíàòó), ùî ïåðñïåêòèâíî ïðè
ðîçðîáö³ íîâèõ êîìïëåêñíèõ ë³êàðñüêèõ ïðåïàðàò³â ç
ïðîëîíãîâàíîþ ä³ºþ. Ââåäåííÿ ôóíêö³îíàë³çîâàíèõ
öèêëîäåêñòðèí³â ó ñêëàä ïîë³ìåð³â ìîæå ñïðèÿòè çíè-
æåííþ çàãàëüíî¿ òîêñè÷íîñò³ ë³êàðñüêèõ ïðåïàðàò³â, à
òàêîæ ¿õ ñòàá³ë³çàö³¿ ïðè çáåð³ãàíí³.
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Ïîëèìåðíûå βββββ-öèêëîäåêñòðèíñîäåðæàùèå ñèñòåìû ñ êîíòðîëèðîâàííûì
âûñâîáîæäåíèåì ëåêàðñòâåííûõ ïðåïàðàòîâ
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Èíñòèòóò õèìèè âûñîêîìîëåêóëÿðíûõ ñîåäèíåíèé ÍÀÍ Óêðàèíû
48, Õàðüêîâñêîå øîññå, Êèåâ, 02160, Óêðàèíà

Èññëåäîâàíî êèíåòèêó äåñîðáöèè íàèáîëåå ðàñïðîñòðàíåííûõ ëåêàðñòâåííûõ ïðåïàðàòîâ
(ëîðàòàäèíà, äèêëîôåíàêà íàòðèÿ, ìåòîïðîëîëà ñóêöèíàòà) èç öèêëîäåêñòðèíñîäåðæàùèõ
ïîëèìåðíûõ ìàòðèö è óñòàíîâëåíî âëèÿíèå ôóíêöèîíàëèçèðîâàííûõ ïðîèçâîäíûõ β-ÖÄ íà
ñêîðîñòü èõ äåñîðáöèè. Ïîêàçàíî, ÷òî âêëþ÷åíèå ïðîèçâîäíûõ β-ÖÄ â ïîëèìåðíóþ ñèñòåìó
èçìåíÿåò õàðàêòåð âçàèìîäåéñòâèÿ ìåæäó ïðåïàðàòîì è ïîëèìåðîì, ÷òî ïîçâîëÿåò âëèÿòü íà
ìåõàíèçì âûñâîáîæäåíèÿ ëåêàðñòâ. Óñòàíîâëåíî, ÷òî óâåëè÷åíèå ñòåïåíè ñøèâàíèÿ ïîëèìåðíîé
ìàòðèöû äî îïðåäåëåííîé âåëè÷èíû óñêîðÿåò äåñîðáöèþ ëåêàðñòâ, à ïðè äàëüíåéøåì å¸
óâåëè÷åíèè âûõîä ïðåïàðàòà íå èçìåíÿåòñÿ. Ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè, ÷òî ââåäåíèå
ïðîèçâîäíûõ β-ÖÄ â ïîëèìåðíóþ ìàòðèöó ïîçâîëÿåò çàìåäëèòü äåñîðáöèþ èññëåäóåìûõ
ïðåïàðàòîâ â 2–4 ðàçà, ÷òî ïåðñïåêòèâíî ïðè ðàçðàáîòêå íîâûõ êîìïëåêñíûõ ëåêàðñòâåííûõ
ïðåïàðàòîâ ñ ïðîëîíãèðîâàííûì äåéñòâèåì. Ââåäåíèå ôóíêöèîíàëèçèðîâàííûõ öèêëîäåêñòðèíîâ
â ñîñòàâ ïîëèìåðîâ ìîæåò ñïîñîáñòâîâàòü ñíèæåíèþ îáùåé òîêñè÷íîñòè ëåêàðñòâåííûõ
ïðåïàðàòîâ, à òàêæå èõ ñòàáèëèçàöèè ïðè õðàíåíèè.

Êëþ÷åâûå ñëîâà: ïîëèìåðíûå ìàòðèöû, ïðîèçâîäíûå β-öèêëîäåêñòðèíà, äåñîðáöèÿ, ëåêàðñòâåííûå ïðåïàðàòû.

βββββ-Cyclodextrin-containing polymer systems with controlled release of drugs

L.A. Orel, L.V. Kobrina, S.I. Sinelnikov, S.V. Riabov

Institute of Macromolecular Chemistry NAS of Ukraine
48, Kharkivske shose, Kyiv, 02160, Ukraine

In the work presented, the kinetics of desorption a most ubiquitous drugs (loratadine, diclofenac
sodium, metoprolol succinate) from cyclodextrin-containing polymeric matrices is studied and the
effect of functionalized β-CD on the rate of desorption is established. It is found, that incorporation of
β-CD derivatives into polymer system changes a character of interaction between drug and polymer,
allowing to influence the drug release mechanism. It is shown, that increase the degree of cross-
linking of the polymer matrix to a certain level leads to enhancing of drugs desorption, but further
increasing degree of cross-linking does not influence on drugs release. Incorporating of the β-CD
derivatives into polymer matrix results in slowing drugs desorption in 2–4 times. It is of interest for
developing of a new drugs-polymer complexes with sustained release. Introduction of cyclodextrin
derivatives in polymers can reduce the overall toxicity of drugs and stabilize them during storage.

Key words: polymeric matrices, β-CD derivatives, desorption, drugs.


