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Scheme 1 The Structure of six-arm star diblock copolymers
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Scheme 2 Synthesis Route to 6sPCL-b-PHEMA diblock copolymer

Table 1 Composition data for 6sPCL-based macroinitiators and the resulting 6sPCL-b-PHEMA block copolymer

Initiator Monomer Reaction
Polymers M/T* Conv® Composition”
(D (M) time (h)
6sPCLI Di-PE &-CL 120/1 24 87.5% 6s PCL,,
6sPCL2 Di-PE e-CL 240/1 24 89.3% 6s PCL,,
6sPCL1-b-PHEMA1 PCL1-Br HEMA 180/1 18 67.2% 6s PCL,,-HEMA,,
6sPCL1-b-PHEMA2 PCLI1-Br HEMA 360/1 18 65.9% 6s PCL,,-HEMA ;4
6sPCL2-b-PHEMA3 PCL2-Br HEMA 48/1 18 68. 5% 6s PCL,,-HEMA
6sPCL2-b-PHEMA4 PCL2-Br HEMA 180/1 18 69.3% 6s PCL,,-HEMA ,
6sPCL2-b-PHEMAS PCL2-Br HEMA 360/1 18 71. 6% 6s PCL,,-HEMA 5,

* Molar ratio;” Calculated by' H-NMR peak area ratio; Di-PE ; Abbreviation for dipentaerythritol
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Fig. 1 '"H-NMR spectra (400 MHz) of (A) 6sPCL,, and
(B) 6sPCL,,-Br in CDCI,
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Fig. 3 FTIR (KBr) spectra of (a)6sPCL,,,(b) 6sPCL,,-Br
and (c¢) 6sPCL,,-b-PHEMA
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Fig. 4  DSC curves of homo- and block copolymers in the

heating run and in the cooling run
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%4%‘ % é 5‘3 }% 5”5 EEE[ ,j‘|§ , ﬁ[] 6SPCL20 -b-PHEMA2| ) b'PHEMA21 ’ 6SPCL20 -b-PHEMA3g ) 6SPCL40 -b-
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Hy, 2UEE B KB L PHEMA/PCL > 1/2 Bf (6sPCL,-  A.

Table 2 Melting and crystallization behaviors of homo- and block copolymer determined by DSC

Polymers T pea (C) AH, (J/g) T pear (C) AH (J/g) X (%)

65PCL,, 26.13 59. 87 50. 90 58. 04 41.7
65PCL,y-b-PHEMA,, - — _ _ _
6SPCL,,-b-PHEMA _ _ _ _ _

6sPCLy,, 28.65 61.63 54.21 61.19 43.9
6sPCL,,-b-PHEMA 22.97 42.70 51.22 42.74 30.5
6sPCL,,-b-PHEMA 10. 03 22.71 49. 81 20.21 14.5

65PCLyy-b-PHEMA 5 — — _ _ _

2.4 REVHFKEHAR s 24 PHEMA B B 52 # A i, S SR I B PCL

KS ok Ffil s g D AS R NIRRT LR BB KR K PERRAIR. X W 51 A HEMA 2] PCL
B ,6sPCL, W LA A O 97. 1, BKPERGER , M PIE AT DU S AR B SRR BB T . 5340, 2 L R A K
LR Y KK PR T 2B PCL AT T W] IR B9 42 &, 1 HRIRIE T N, W I i 4 ik o, HC AT 2 AR
H, B % PHEMA B Bt i 3 [ JE R Wy i 2K PR3 SRR/ X2 h T 20 7 55 Be i 28 ]

100f 97.1 wa BT Ab T KRB b S SR W A 2 oK i B ) 3R T
_ g; IEAS (A5 A4 RE 2R T 1Y 2 K M 3
§ 3 i
3 75t
2o R IUTFIR I 4 FURT AR B4 2 4
i 7T LA B — R R () 431k i S 250 96 S
50 Br LB W) 6sPCL-b-PHEMA , 41 j% v L3 3o 4% k)
P AT 4. B PHEMA &5 BE s K R W
s Tl i R 45 T R R s A, L ZR A AT O 52
AH B BEE Ry 58 A AR A A s TR AR 25 K v
W 2x Bt PHEMA 4§ B (9 55 4 M A kg fin. 51 A
Fig. 5 Water contact angle of block copolymer PHEMA %ﬁf&ﬁf L F%{EE PCL H/‘] éﬁf HEIIZ' J}{‘ , ﬁ g& Ej[ %
a) Measured without immersion; b) Measured after 3 h ,H\:/%‘EZK‘@

immersion in water
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SYNTHESIS AND CHARACTERIZATION OF STAR-SHAPED
POLY (£-CAPROLACTONE) -b-POLY (2-HYDROXYETHYL
METHACRYLATE) BLOCK COPOLYMER

WANG Beilei', TU Song', QIU Yongbing', CHEN Yuanwei', LUO Xianglin'"
(" College of Polymer Science and Engineering of Sichuan University, * National Key Lab of Polymer, Chengdu 610065 )

Abstract The six-arm star-shaped amphiphilic block copolymers poly ( e-caprolactone )-b-poly ( 2-
hydroxyethyl methacrylate ) ( 6sPCL-b-PHEMA ) were prepared by a combination of ring-opening
polymerization ( ROP) and atom transfer radical polymerization ( ATRP ). The synthesis procedure was
composed of three step reactions; First,6sPCL homopolymers were prepared via ring-opening polymerization of
g-caprolactone by using dipentaerythritol with 6 hydroxyl functional groups as an initiator; Second,6sPCL was
functionalized to get macroinitiator 6sPCL-Br for ATRP; Third, atom transfer radical polymerization of 2-
hydroxyethyl methacrylate (HEMA) from the macroinitiator 6sPCL-Br was conducted by using copper ( [ )
bromide ( Cu(1I)Br) and 2,2'-bipyredine ( Bpy) as catalyze system to synthesize the star block copolymer
6sPCL-b-PHEMA. Molecular structure of 6sPCL-b-PHEMA was confirmed by' H nuclear magnetic resonance
('H-NMR) and Fourier transform infrared ( FTIR) spectroscopy. Thermal behavior and hydrophilicity of
obtained 6sPCL-b-PHEMA were measured by DSC and water contact angle, respectively. The melting point
(T,) ,crystallization temperature (T,) and crystallinity (X,) of the 6sPCL-b-PHEMA were reduced with an
increasing of the length of the PHEMA block until the polymers changed into amorphous, in addition, the
hydrophilicity of the polymers increased visibly.

Keywords  Star-poly( e-caprolactone) , 2-Hydroxyethyl methacrylate, Amphiphilic diblock copolymers,

Atom transfer radical polymerization



