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Fig. 1 'H-NMR spectra of (A) CholMA (CDCL), (B) MPC (D,0), (C) PMC (volumetric ratio of CDy0D/CDCL, ;

1/1) and (D)PML (volumetric ratio of CD;OD/CDCl;: 1/1)

Table 1 Synthetic results of the PMC and PML

MPC unit mole fraction Yield T,
In feed In composition® (%) (C)
PMC 0.70 0.71 82% 190. 5"
PML 0.70 0.73 76% 90. 3¢

* Determined by 'H-NMR,, * Determined by DSC, ¢ From Ref. [17]

222 MWEEEIRGRIL Y PMC A1 PML A9 %5 f#
PEBEMI, B 22 AT 1, PMC Sy U780 g 705 2 1 ke 5%

Y, AERE AR M B R T ANV i TR ER
QT (B ) 55 U (B0 Sk g ) ZH TR A
WA AR, 5 PMC AH B, PML (4 35 7K P AR X A
UF AEIK B H BB — 5 50 R AE B B (B
1) 557 (ERIO SR ) ZH RN TR & V50 vh X e
i 52 VA 3K FT AEJE: T e 3k ELAE 9 5K 1 He
Chol 55 FIZkiK.

Table 2 Solubility of the PMC #1 PML*

H,0 MeOH EtOH THF

CHCI, Hexane

MeOH/CHCl, EtOH/CHCl,

PMC — — — —

PML + + + —

*1 mg of polymer dissolved ( +) and could not be dissolved ( —) in 1 mL solvent at RT.
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Fig. 2 Surface morphology of PPHF membranes before and after modification: (a) bare PPHF membrane, (b) PMC-PPHF membrane and

(¢) PML-PPHF membrane
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Fig. 3 ATIR spectra of bare PPHF, PML-PPHF and PMC-
PPHF membranes
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Fig. 4 High resolution XPS spectra of bare PPHF, PML-PPHF and PMC-PPHF membranes
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Fig. 5 Static water contact angle ( SA) images of (a) bare PPHF, (b) PML-PPHF and (c¢) PMC-
PPHF membranes

Table 3 Relative contents of P (% ), dynamic and static water contact angles of modified PPHF membrane surfaces under different conditions

Immersed in In aqueous
Virgin At 100 C for In air for
50 °C water for atmosphere
modified PPHF 2 h under vacuum 8 months
5 days (90 C) for2 h
0,(°) 46 £2 46 £2 45 £3 46 £4 47 £2
O (°) 351 36 +2 36 3 37 £2 36 £1
PMC-PPHF A6 (° ) 11+2 10 £2 94+3 9+4 11+2
P (%) 2.01 £0.03 2.03 +0.05 2.00 £0.01 1.96 £0.03 1.91 +0. 04
0,(°) 115 +4 102 +5 95 +4 104 £5 117 £3
0r(°) 75 +3 64 +4 54 +4 65 +3 85 +2
PML-PPHF A6 (°) 40 £3 38 +5 41 x4 39+5 32 +3
P (%) 0.56 0. 05 0.68 £0. 09 0.92 £0. 06 0.59 £0.01 0.52 £0.02

-Y-W_-YW.W-.|

* The 6, and 6y of bare PPHF were (120 £3)° and (101 £2)°, respectively.

AR 910K 79°, Tl P oL E A P n, PML 4 5 BT R4 T 25 /K 8 A 85O 58 0 BH I i
FHE KRB RN T RR A B, PML 4> F 2 KAEFEJE (100 Cm#k 2 h Fiss 5P iceE 8 4~ A
AKMEPC R SR R EE B, W EAE )5, BUKERE BN B SR AR iR 960 4l =
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AR P IR AR AN R T
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Preparation of Phosphorylcholine Based Copolymer and Its
Polymer Coating with Improved Surface Stability

Na Gao', Yue Li', Su-ging Shi'*, Yan-bing Wang', Yuan Dang', Kang-zhen Xu®, Yong-kuan Gong'
(' Key Laboratory of Synthetic and Natural Functional Molecule Chemistry, Ministry of Education
College of Chemistry & Material Science, Northwest University, Xi’ an 710069 )
(*School of Chemical Engineering, Northwest University, Xi’ an 710069 )

Abstract An amiphiphilic phosphorylcholine based copolymer (PMC) bearing hydrophilic phosphorylcholine
(PC) and hydrophobic cholesteryl ( Chol ) side groups was designed and prepared by free radical
polymerization. It was used to modify the hydrophilic feature of the surface of microporous polypropylene
hollow fiber (PPHF) membrane using another phosphorylcholine based copolymer PML ( containing n-dodecyl
hydrophobic side groups) as control. 'H-NMR and DSC were used to determine the chemical structure of the
obtained phosphorylcholine based copolymer. The surface chemical composition was measured by X-ray
photoelectron spectroscopy ( XPS) and attenuated total reflectance infrared spectroscopy ( ATR-IR). The
hydrophilicity of the modified membranes and reorganization behavior of surface functional groups were
characterized by static and dynamic contact angle, respectively. The results showed that the ratio of the
monomer units in the amphiphilic random copolymers were similar to the ratios in feed. The melting
temperature of PMC (190.5 “C) was much higher than that of PML (90.3 °C). Compared with the virgin
PPHF membrane surface, the static water contact angle of PMC-PPHF was greatly decreased from 117° to
44°. Moreover, when PMC-PPHF was heated at 100 C for 2 h and placed in air at room temperature for 8
months, respectively, the water contact angle and the relative amount of P element almost did not change,
which indicated the improved surface stability in comparison with PML-PPHF.

Keywords  Phosphorylcholine, Hydrophilic modification, Surface stability, Reorganization of surface

functional groups
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