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Table 1  Compositions yields and LCST date of the copolymers synthesized in this study
Feed molar ratio Yield Found molar ratio * Ratio of LCST
Copolymer
NIPAAm/DMAAm/HEMA % NIPAAm/DMAAm/HEMA NIPAAm/DMAAm* C
PNIPAAm 100/0/0 80.0 100/0/0 32.0
1 90/10/0 85.0 36.2
2 80/20/0 73.3 78.2/21.8/0 3.59 39.9
3 75/25/0 85.6 69.1/30.9/0 2.24 47.0
4" 75/0/25 74.1 86.7/0/13.3 26.9
5¢ 75/0/25 86.7/0/13.3 28.0
6" 78/19.5/2.5 70.6 68.5/28.4/3.1 2.41 42.6
7¢ 78/19.5/2.5 68.5/28.4/3.1 2.41 43.6
8 78/19.5/2.5 75.0 68.3/29/2.7 2.36 43.7
9 80/17.5/2.5 88.0 42.0
10 82.9/14.6/2.5 82.0 39.2
11 76/19/5 87.0 67/29/4 2.31 40

“Calculated from 'H-NMR > Compositions of these two copolymers are NIPAAm DMAAm and TMSEMA ¢ Copolymer 5 and copolymer 7 are the

deprotection products of copolymer 4 and copolymer 6 treated with methanol for 48 h respectively.
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Table 2 Influence of molecular weight of poly NIPAAm-co-DMAAm-co-HEMA on their LCST
Feed molar ratio Thioglycol/Total monomers Yield LCST
Copolymer M3 M, M.,/ M;
NIPAAm/DMAAm/HEMA mole ratio % <
12 76/19/5 0.55% 85 10447 11227 2.18 39
11 76/19/5 1.1% 87 8387 9712 2.22 40
13 76/19/5 2.2% 90 7173 8322 2.38 41
*Determined by GPC measurement using THF as eluent at flowing rate of 1 mL/min and polystyrene as standard
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Fig. 3 Change of phase transition behavior of copolymer 6 with the copolymer 11 1 PCL 1)
treating time in methanol and in comparison with that of copolymer 8 =3.83 HEMA
Transmittance of 0.5 wt% aqueous polymeric solutions was c b 8 =4.20
measured at 450 nm at a heating rate of 0.2 K/min.
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5  Change of LCST after introducing the poly e-caprolactones
HEMA CL graft chain on copolymer 10 and 11
PCL Transmittance of 0.1 wt% aqueous polymeric solutions was measured
LCST PCL at 450 nm at a heating rate of 0.2 K/min.


Absent
Image
File: 0

Absent Image
File: 0


1218 2008

LCST NIPAAm DMAAm  HEMA
LCST 40
LCST 40°C 3~5C
6 42 ~ 45°C

REFERENCES

Kaneko Y Yoshida R Sakai K Sakurai Y Okano T.J Membr Sci 1995 101 13 ~22

Chung ] E Yokoyama M Aoyagi T Sakurai Y Okano T.J Control Release 1998 53 119 ~ 130

Wei H Zhang X Z Cheng C Cheng S X Zhuo R X. Biomaterials 2007 28 99 ~ 107

Liu S Q Tong Y W Yang Y Y. Biomaterials 2005 26 5064 ~ 5074

Masamichi N Teruo O Takanari M Fukashi K Kiyotaka S Masayuki Y.J Control Release 2006 115 46 ~ 56
Chilkoti A Dreher M R Meyer D E Raucher D. Adv Drug Deliv Rev 2002 54 613 ~ 630

Lukyanov A N Gao Z G Tochilin V P.J Control Release 2003 91 97 ~ 102

Rosler A Vandermeulen G W M Klok H-A. Adv Drug Deliv Rev 2001 53 95 ~ 108

Lo C L Huang C K Lin KM Hsiue G.Biomaterials 2007 28 1225 ~ 1235

10 Beers K L Gaynor S G Matyjaszewski K. Macromolecules 1998 31 9413 ~ 9415

11 Fundueanu G Constantin M Bortolotti F' Ascenzi P Cortesi R Menegatti E. Macromol Biosci 2005 5 955 ~ 964
12 Kim EJ Cho S H Yuk S H.Biomaterials 2001 22 2495 ~ 2499

13 Fundueanu G Constantin M Bortolotti F' Cortesi R Ascenzi P Menegatti E. Eur Polym J 2007 43 3500 ~ 3509

O 0 N N W R~ WN

STUDIES ON THERMAL TRANSITION OF N-ISOPROPYLACRYLAMIDE COPOLYMERS

LIU Wenbo WANG Guoming CAI Qing JIN Riguang
Key Laboratory of Beijing City on Preparation and Processing of Novel Polymer Materials College of Materials Science & Engineering
Beijing University of Chemical Technology —Beijing 100029

Abstract Poly N-isopropylacrylamide-co-N N-dimethylacrylamide ~ poly NIPAAm-co-DMAAm  poly N-
isopropylacrylamide- co-2-hydroxyethyl methacrylate ~ poly NIPAAm-co-HEMA  and poly NIPAAm-co-DMAAm-
co-HEMA  were synthesized by free radical solution copolymerization using thioglycol as chain transfer agent. Their
compositions molecular weights and thermal transitions were determined by 'H-NMR GPC analysis and lower
critical solution temperature LCST determination. Poly NIPAAm-co-DMAAm showed markedly increase in LCST
with incorporation of hydrophilic DMAAm while the LCST of poly NIPAAm-co-HEMA moved to lower temperature
in comparison with polyNIPAAm although HEMA is also a hydrophilic comonomer. It was suggested that the
formation of hydrogen bonds between the nitrogen atoms in NIPAAm and the hydroxyls in HEMA invoked the
phenomenon . Accordingly a series of poly NIPAAm-co-DMAAm-co-HEMA  with LCST of ca. 40°C were prepared
in a similar way. These copolymers containing side hydroxyl groups had been used to initial the ring opening
polymerization of caprolactone CL and poly NIPAAm-co-DMAAm-co-HEMA  grafted PCL copolymers were
obtained . Preliminary studies showed that LCST of the grafted amphiphilic copolymers shifted to lower values with the
introduction of hydrophobic PCL chains onto the hydrophilic backbone. Their thermal sensitivity decreased with the
amount and length of side PCL chains being increased. Ideally thermal sensitive micelles prepared from these
amphiphilic copolymers would be good candidates for target o smart” drug controlled delivery to treat diseases
such as solid tumor in combination with local hyperthermia therapy .

Keywords  N-isopropylacrylamide copolymer —Temperature-sensitive  Lowerer critical solution temperature

LCST





