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TOM TAT

Copolyme @a poly(N-isopropylacrylamit-co-hydroxyethyl methgat) [P(NIPAM-co-
HEMA)] duoc tng hyp tr qua trinhdong tring lyp cac monome N-isopropylacrylamit
(NIPAM) va 2-hydroxyethyl methacrylat (HEMA)év ti I1¢ mol xacdinh. Hing $ dong trung
hop cia HEMA cao lon so \6i NIPAM khi xac dinh theo plrong phap Kelen-Tudos ypam=
0.05; pewa= 0.5). Giu tricdac trung aia copolymedugc xacdinh king ptd hong ngai FTIR,
nhiét do dung dch i han dudi (LCST) aia copolymedng khi ting ham krong HEMA.

T khda: N-isopropylacryamit, 2- hydroxylethyl methacrylabgdrogel, polyme rdy nhiét.

1. MO PAU

Hydrogel 1a cac polymea niéc c6 du trac khdng gian ba chi, c6 kh ning tnrong
nhung khéng hoa tan khiép xdc \6i méi truong nréc. Mot sb hydrogel cé s thayddi thé tich
(rng dap ki sy thay déi didu kién mdi tiwong xung quanh nhnhiét do, pH, thanh phn dung
dich, rong d6 mwi, cac cht hoa hc, anh sanggdién treong nhr poly (N-isopropylacrylamit
(PNIPAM), poly (N-vinylcaprolactam) (PNVCL)... [1, 3].

Gia tii nhiét d6 dung dch ©i han dudi (LCST) aia polyme nhy nhiét chiu anh hrong aia
cac nhémra nréc va K nuge trong polyme [1, 2]. Khi coyscan king gita cac nhémra nréc
va ki nugc trong polyme phudp din dén sr co mach va sau cuing la tach pha [4]. PNIPAM cé
gid tii LCST & khoang 32°C, rat gan woi nhiét do co thé nén it ligu nay 1a njt trong nfiing
polyme cd tinh ny nhigt dién hinh vadugc tng ding dé van chuyén thudc trong y sinh [4 - 6].
Dbé mo rong ttng ding van chuyén thuic trong y hc da co niiing cong trinh nghiénuer lam
ting gia ti LCST aia poly (N-isopropylacrylamit) ng cach bin tinh Wi cAc monome nh
acrylamit, maleic axit, acrylic axit [5 - 7]. Baab nay nghiéntw qua trinhdong tring kyp N-
isopropylacrylamit i 2-hydroxyethyl methacrylat théng quaseixacdinh cac Bng $ dong
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trang lop (Fnipam; Trewa), anh heéng aia ham krgng HEMA dén gia ti LCST. Sr ton tai cua
copolymedugc danh gia qua phhdng ngai FTIR.

2. THU'C NGHIEM
2.1. Hoa ctit va thiét bi

N-isopropylacrylamit (NIPAM), 2-hydroxyetyl metadey (HEMA) (Merck); N,N,N’,N'-
tetrametylethylenediamine (TEMED); kali pesunfaP@), dietyl ete (PA-Trung @a).

2.2. Phrong phép tién hanh
2.2.1. Bng hop copolymeit NIPAM va HEMA.

Dung dch monome tronguéc co rﬁng d6 0,7M (wi ti 1€ mol NIPAM/HEMA thaydol tur
70/30 — 30/70)tugc map vao binh &u 3 & c6 gin v6i thiét bi khudy, thiét bi hdi leu, 6ng din
suc khi nib. Khi oxi dugc loai khoi dung dch bing cach sc khi N, trong 10 phut trée khi tién
hanh pln @ng. H chat khoi mao @m APS va TEMED (tl¢ 1 : 1)dugc cho vao dungidh
phan tng Wi ti 1€ mol [M]/[I] = 70. bé nghién ¢u hing $ ddng trung lop cia cac monome,
phan tng duoc khong cké sao cho Kfu suit phin tng < 10 %. $n phim phan ang duogc tach
loai bang phrong phéap &t tia nhéu lan trong lrong dr dietyl ete va lam khd trong iy chan
khéngé 50°C dén khbi lugng khongdbi.

2.2.2. Cac phong phap phan tich

Thanh pln nguyén & trong copolymetugc thyc hién theo plrong phap phan tich phan
xa ning lrong (EDX) trén thét bi JED 2300.

- P hong ngai dugc ghi trén Quang hké hong ngai bién d6i Fourier FTIR IMPACT
Nicolet 410 trong viing 4000- 400 &m

- Nhi¢t do dung dch i han dudi (LCST) duoc xacdinh king thiét bi UV- 2450 c6 gn
vé6i h¢ théng diéu chinh nhét 4o TCC- Controller aa Shimadzufugc gia nhét tir 25°C — 45°C
VoI toc do gia nrjét 0,2°C/ ,phL]t.Nhét do LC§T xacdinh theo phrong phapdo d6 duc khi dé
truyen qua @a rmau giam xuong 10 % so & mau so sanh.

2.2.3. Xaatinh hing $ dong tring lvp aia copolyme

Céc hing $ dong tring lop duoc tinh toan i dang vi phan & phrong trinh thanh pin
monomer trong &n hop bandau va trong copolymer theo pbng trinh sau:
dM, _ M, ntM; +M,, 2.1)
dM, M, r,M,+M,
trong dé: My, M, ]én‘ lrot 14 mdng d6 mol cia monome 1 va 2. Trong pbng phap Kelen-
Tudos, cac #ing $ dong trung lvp r, va r, twong tng aia monome 1 va &ugc xacdinh ti
phuong trinh sau:

a

n= (r +—j€——2 (2.2)
o
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Bing cach Hiu dién ) 1a mbt ham @aé&, trongdo:

G F
e 2 = 23
7 (a+F)Va£ a+F @)
G:X(Y—l).,::x_zvax:ﬂ-y:ﬂ (2.4)
Y Y M, m,

a = F.iFoax (2.5)

Frmin VA Finax 12N luot 1a cac gid frnho nhit va n nkit cia F trong mt loat cac phépto. Ngaii
suyduong thing thuduoc tai £ = 0 va& = 1 thudugc cac gia ftrr,/o va i tuong tng.

3. KET QUA VA THAO LUAN
3.1. Pt héng ngaai FTIR

Pho hong ngai FTIR cia sin prim P(NIPAM-co-HEMA)duoc bi¢u dién trén hinh 1.
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Hinh 1.Ph FTIR aia sin prim P(NIPAM-co-HEMA).

Trén pld FTIR aia P(NIPAM-co-HEMA)] quan sét fly, pic 1637 crit dic trung cho dao
dong bén dang aia nhdm - NH va pic 1540 ¢ dic trung cho daaiong aia nhém -NH.
Nhom -CH va -CH c6 tin héu manh trong khéng 2942 - 2857 cihy pic 1485 crit dic trung
cho daaddng aia nhém isopropyl, pic 1004 ¢mduoc gan cho dadong hoa tr dic treng cho
C-O-C d@ia nhom este. Ngoai ra tréndpta thly c6 sr chong lan pic dia nhém — OH va amit
trong khang 3000 - 3500 cth So sanh RhWFTIR c6 cac piatic trung dia ¢i NIPAM va
HEMA chirng © qué trinhddng tring kyp da xay ra.

3.2. Xacdinh hiang $ déng trung hep
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Hang $ dong trung kyp cia cac monome fah anh kla nang phin ang va kfa nang Két hop
giita cac §c trong qua trinh pim tng. bé xacdinh cac Bing $ dong trung lop fupam Va fema
trong phin tngddng tring tp thi  1& thanh pAn caa cac monome tronghh hop diu ding nhr
trong copolyme P(NIPAM-co-HEMA)tuoc tong két trong king 1.

Bang 1 Thanh pln cia NIPAM va HEMA trong Bn hop dau vao va trong copolyme.

Monome |  Thanh

hﬁgﬁ[‘f’p cophéln X:ﬂ _m G= X(Y -1 - X? - F n= G
polyme | ™ m, Y Y F+a (a+F)

Mi | Mz | mg | mp

30 | 70| 33,3 66,7 0,43 0,50 -0,43 0,37 0,20 -0,32

40 | 60| 36,8 63,2 0,67 0,58 -0,48 0,76 0,34 -0,21

50 | 50| 43,456,6|] 1,00 0,77 -0,30 1,30 0,47 -0,11

60 | 40| 44,4 55,6 1,49 0,80 -0,37 2,78 0,65 -0,09

70 | 30| 47,4 52,6 2,33 0,90 -0,26 6,00 0,80 -0,03

Trongdé: My, myla phan mol aia HEMA trong 1dn hop dau va trong sn pham; M,, m, 1a phin
mol cia NIPAM trong 1n hop dau va trong én ptam.

Tir két qua trong king 1, c6 th xacdinh duoc o = (FyinFmay ™2 = 1,49.Dudng béu dién ar
phu thuyc n vaoé dugc trinh bay trén hinh 2.
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Xi
Hinh 2 Buong biéu dién ar phu thudc i theoé cia ke NIPAM-HEMA.
Tir cac gia tr doan chin tai & = 0 vag = 1, tinhdugc cac gia trhing $ dong trang lop

fnieav = 0,05 va HEMA = 0,51. Ta téy r?‘v}ng fhema > Mupav, NOHa la K > Klzyél Koz < Kyq, kha
nang phan ung aia ghc R-NIPAM® va goc R’-HEMA® phan ttng wi HEMA dé hon, din t6i san
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pham copolyme thuiugc c6 1 1¢ thanh pAn HEMA/NIPAM cao hon so \i ti I¢ hai monome
NIPAM/HEMA bandau.

3.3. Xacdinh LCST cuaa copolyme @a poly(NIPAM-co-HEMA)

Gia ti LCST aia cac mu copolyme cé hamrbng HEMA khac nhauduoc trinh bay trong
bang 2.

Bang 2 Anh hrong aia ti I&¢ mol HEMA dén LCST dia copolyme poly(NIPAM-co-HEMA).

TT Ti I¢ mol NIPAM/HEMA LCST €C)
1 40/60 36,3
2 50/50 36,7
3 60/40 36,5
4 75125 35,8
5 90/10 33,2
6 100/0 31,8

Trong phant NIPAM chia & cdc nhomra nréc va K nuge trong khi HEMA chi chira
cac nhomra nréc. Sr ting LCST bantau la do #ng $ nhémua nréc trong copolyme khiihg
ti Ié mol HEMA. Khi ti ¢ mol NIPAM ting, gia tt LCST giam rd ©t do &ng tinh K nuéc aia
copolyme, 40 diéu kién cho copolyme tach kihdung dch o nhiét do thap hon. Dodd, LCST c6
thé duoc kiém soéat thong qua & diéu chinh phin ki nuéc trong copolymeab thanh va nb dé
c6 th kiém soatdugc nhigt do tai d6 copolyme hoa tan ko két tua.

4. KET LUAN

Cac hing $ dong trang lyp cia NIPAM va HEMA thuduoc bing phrong phap Kelen —
Tudos lar= 0,05 vas=0,5. fing t [¢ mol HEMA , gia ti LCST aa copolymeang va poly
(NIPAM -co-HEMA ) thé hién tinh nhy nhiét rd it véi gia ti LCST ting khi &ing t [& mol
HEMA dén 60 %.
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ABSTRACT

EFFECTS OF HEMA ON THE SYNTHESIS PROCESS AND THERMSENSITIVITY OF
POLY (NIPAM-CO-HEMA)
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Copolymers of poly (N — isopropylacrylamide — co hydroxyethyl methacrylate)
[P(NIPAM — co - HEMA)] were synthesized from theopolymerization of N-
isopropylacrylamide (NIPAM) and 2-Hydroxyethyl matrylate (HEMA) monomers with
various molar ratios. The reactivity ratios of HEMcalculated by Kelen- Tudos method were
higher than NIPAM (Gipam = 0.05; fema = 0.5).The structure of copolymers were charaotelri
by IR spectrum; lower critical solution temperatuleCST) of copolymer increase when
increasing HEMA monomer.

Keywords:n- isopropylacrylamide; 2-hydroxyethyl methacrylatgdrogel, thermally sensitive
polymer.
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