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Fig. 1 Reaction scheme of the polymers with functional amino end-group
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Fig. 2 Typical GPC traces of PEQ prepolymer and PCL-
5-PEC block copolymer

a) PEO, M, =4000, M /M, =1.1;b) PCL-4-PEQ, M,
=3.03x10°, M, /M, =19
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Table 1 Controlled polymerization of varied molecule weight PEO
*[EOWLI] M,

Reaction

MM,
time (h)  (mol/mol) " Theoritical ° Experimental
24 25 1100 N.D. N.D.
48 50 2200 3200 1.25
2 100 4400 4700 1.32
*[EQ] and [I] are the concentrations of ethylene oxide and initistor

potassium bis( trimethylsilyl Yamide ([ (CH, )3Si];NK), respectively; ®
The number-average molecular weight M, calculated from the molar ratio
of monomer to initiator in feed; © M, determined by GPC with narrow
distributed polystyrene as standard; ? M,/M, is the molecular weight
distribution determined by GPC. [EO] = 0.98 mol/L; Rection
temperature, 40°C
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Table 2 Reaction conditions and results of the copolymerization of CL and EO with potassium bis(trimethylsily1)amide ([ (CH,);Si];NK) as an initiator

[M] (moliL) [MI/[1] (mol/mol} [CLY/[EQ] (mol/mol) M 1077 (ML)
[E0] [cL] EO CL * Theoretical b Experimental
0.98 1.93 50 100 2.0 2.0 7.2(1.4)
1.61 6.41 50 200 4.0 4.8 19.8(1.8)
0.%4 7.43 50 400 7.9 C1.T 28.2(3.2)

* Caleulated from the ratio of added monomer to initiator in feed; ® Determined from the spectra of 'H-NMR; ° Number-average molecular weight M,

determined by GPC; The numbers in parentheses are the moleenlar weight distribution .
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Fig. 3 'H-NMR spectra of H, N-PEO-5-PCL-OH ( M, = B600)
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Fig. 4 Typical confocal laser scanning microscopy photographs of polymeric microspheres
a) Microspheres prepared from PCL,;x-PEOQ,x-NH-RBITC; b) Microspheres prepared from PCL-NH-RBITC; The number on the right-top of each

picture denotes the coordinate of slice on z-axes

Fig. 5 SEM pictures of microspheres made of PCL-5-PEQ copolymers with different compesitions
a,b) PCL; ¢,d) PCLyk-6-PEOy; e,f) PCLyyg-b-PEG
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SYNTHESIS OF POLY( £-CAPROLACTONE)/POLY(ETHYLENE GLYCOL)
BLOCK COPOLYMERS AND SURFACE PROPERTY CONTROL
OF THEIR MICROSPHERES

YU Guoqiang'®, SHI Xudong'?, GAN Zhihua'
(! CAS Key Laboratory of Enginecring Plastics , Institute of Chemistry, Chinese Academy of Sciences , Beijing  100080)
(* Graduate School of Chinese Academy of Sciences, Beijing  100039)

Abstract A method was developed to synthesize amphiphilic poly( & -caprolactone }-b-poly( ethylene glycol) (PCL-
5-PEQ) block copolymers with well-defined structure and with functional amino end-group connected to the PEO
block . The molecular weight , composition and. chain structure of the resultant copolymers were characterized by GPC
and 'H-NMR . The microspheres of the copolymers were prepared by W/0/W double emulsion solvent evaporation
method. The analysis results by confocal laser scanning microscopy indicate that the amino groups are distributed
dominantly on the surface of microspheres due to the hydrophilic property of amine groups and the formation process
of microspheres in aqueous phase. The surface morphology of microspheres could be regulated by changing the
composition of block copolymers . The results of this work indicate that the surface properties of the microspheres can
be controlled by polymer chain structure,and that the microspheres with amino group located on the surface can be
further conjugated with peptide such as RGD. Therefore, these microspheres are promising materials as microcarriers
for promoting cell growth.

Key words Biodegradable polymers, Functional amino end-group, Microspheres, Surface properties



