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2 HBPO-SO, RIA MR B

¥ HBPO(1.00 g»8.6 mmol —OH)¥i# T-JE/K
THF % (100 mL), 7E AW #E T~ in A ik & 11
NaH(0.7 g), 38 &R A B & L Bl S Y
12 h Ja, I 1, 3-ASE i A IR (1.6 g5 12.9 mmol)
ARLEEI 12 h. RN 5EHE, T i B N (1 [ A4 AT
73 B0 = 20 BT B 25 % i 4L, VR 145 21
FIELE R P24, 72 2k 529% , HBPO 7K Uity 2 35 (1) it
HRIEH 45% ' H-NMR (DMSO-d,, 6):0.81 (—CH,-
CH,)>  1.28¢—CH,CH,), 1.78(—0CHCH,
CH,S0,)s 2.46(—0CHCH,CH,S0,), 3.14 ~ 3.42
(—CH,0CH,—, —CH,0H, —OCH,CH,CH,S0; ),
4.18 (—(CCH,0CH, ). FTIR ¥ v Cem™" ): 3435,
2967,2926,2867, 1364, 1204, 1116, 1046.
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W 0.1 mL, [A I FFBhE 2 b I — AR AEE
NN S S RS M B B, R A R R
CRYER AT R i s /N B NI 46 IR 22 4R 4
AR RS ] gk B TR) B2 5240 Ak B8 L B 7). LA 0.1 mL
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' Scheme 1 Synthesis route for the formation of HBPO-SO5
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K& B Ao g7, H AT e 1443 HBPO-SO, 117K
W RE TG U X AR e Ry RSB 1 2
0.01 mg/mL. HBPO-SO, ¥ ¥ ¥ TEM & v, H H 53
TR L8 5 nm, 5 2 07 10 SCHR 38 45 5 A1
w\[m].

' Fig. 1 TEM image of HBPO-SO; unimolecular micelles
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AT I SR AR E I SR R AR AR SO R
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WEERS, 1,71, 4174 1.0, 21 HBPO-SO, MK JE & T
I SRR LR, 1,71, 2929 1.19. X —HL G Ui B,
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- 2 (a) Pyrene I3/ I33; excitation intensity ratios plotted against
polymer concentration and (b) pyrene I33/I3; emission intensity

ratios plotted against polymer concentration
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Fig. 3 (a) TEM image of HBPO-SO; micelles and (b) the statistic size distribution of HBPO-SO; micelles by TEM
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- 5 The cell viability of cells in HBPO-SO; solutions and culture

medium after 4 h and 48 h incubation time

- 4 Comparison of PRT obtained in the absence and presence of
HBPO-SO;

HBPO-SO; solutions with ¢ = 1, 0.5, and 0.01 mg/mL were studied HBPO-SO; solutions with ¢ = 1,0.5; and 0.1 mg/mL were added into
here; The concentration of HBPO-SO; in the clotting tube was 0.33, culture media, respectively; The concentration of HBPO-SO; in the
0.17 and 0.0033 mg/mL. media was 0.1,0.05, and 0.01 mg/mL.

6 Fluorescence micrographs of the cells in Case) 0.1 mg/mL; (b, £) 0.05 mg/mL; (¢s g) 0.01 mg/mL HBPO-SO; containing media and (d, h)

pure culture medias at 4 h Ca~ d) and 48 h (e~ h) after seeding; respectively
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S AR I, A0 4 % 7 S TP AR O N AN [R] R B 1
HBPO-SO, PBS #7357 & 4 h A1 48 h, MR &
WIS IR B IR 3 1 mg/ml, BIEE R FREEH AW
WEEA 0.1 mg/mL B, 40 B A7) B A R4 (1 v 1
5). Bl 6 H 4 Hu T 5 11 W %% 45 R WY, E HBPO-
SO, T, 41 M 2o HY R G 0 3 B R AR R
HEXT AL TePS M4l B B KRE&E — 3. Bk
SE UL, S 258 S 4k SR ¥ HBPO-SO, H A 1)

AR R R 5 K i B R A R 7K v v R 2 S 4k
ZEI¥ HBPO-SO, . HBPO-SO, 7E /K vl B &K 41
LR YRR 204 32.5 nm AR, LI A
B 7K ) SC AR SRR, A1 )2 Sk s 57 Ha A PR RS PR G 40
T AR iy ()T O S 1R S A R B AT 0 IR
RIS ARIL T R G (0 Pt i 1k g, [ i
XA ER A ) 2 A G I 40 B R R R e ) 40 A 5
PLEH T H W EEEM AN TS BT

G 1) 240 Jf 253 PR R LA 1 40 R AT 29k HBPO-S0, ZAAM T HA N T 100 nm, H R
6 it BN TR RE DT, PRI A 1R 9k 25 3
FITIEB S A R (3- 2 L3 32 IR 430 T IRIOWEAE Y A
FEOAR UG FRAE 5 1, 3-8 Be i N 8 s Nk T R
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SYNTHESIS AND SELF-ASSEMBLY OF SULFONATED HYPERBRANCHED
POLYETHERS AND THEIR BIOCOMPATIBILITY

HU Xiaofen, JI Jian
( Department of Polymer Science and Engineering» Laboratory of Macromolecule Synthesis and

Functionalization of Ministry of Education> Zhejiang Universitys Hangzhou

Abstract

310027)

A novel water soluble sulfonated hyperbranched polyether ( HBPO-SO, ), consisting of a hydrophobic

hyperbranched poly ( 3-ethyl-3-oxetanemethanol ) core and many sulfonate terminal groups, was designed as a

promising heparin-like biomaterial. The micelle formation of the resultant HBPO-SO; in aqueous solutions was

monitored by fluorescence spectroscopy using pyrene as a hydrophobic probe, and the critical micelle concentration

(CMC) was determined to be 0.017 mg/mL. The analyses of transmission electron microscopy ( TEM) clearly

showed that all the sulfonated hyperbranched polyether samples aggregated into spherical micelles with diameters of

25 ~ 70 nm. The mean diameter of micelles determined by the laser scattering particle size distribution analyzer is

about 32.5 nm. Compared with the saline solution used as a control in the plasma recalcification time ( PRT) assay,
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both HBPO-SO; micelles solution and unimolecular micelles solution could reduce blood clotting. In the case of
HBPO-SO, at a concentration of 0.33 mg/mL; there were no signs of clotting even after 1 h.The toxicity of HBPO-
SO; was assessed in vitro with ECV-304 cells using MTT method and found to be nontoxic for 48 h incubation up to
a 0.1 mg/mL concentration. The cell morphology was also observed by confocal laser scanning microscope ( CLSM) .
The results of CLSM revealed that the culture media containing HBPO-SO; up to 0.1 mg/ml. had no negative effect

on the attachment and proliferation of cells, compared with the control. Results from the PRT assay and cell culture

declared that both HBPO-SO; micelles and the unimolecular micelles exhibited good hemocompatibility and low
cytotoxicity . These experimental results suggest that HBPO-SO; could be a good candidate for hydrophobic drug
carriers.

Keywords Heparin-like; Hyperbranched, Self-assembly, Biocompatibility



