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~ 60 nm
KQ2200

100 W 40 kHz
30 s

Table 1  Properties of the amphiphilic polymers

Sample M, CMC* mg/mL
CPMPC 7917" 23.18x 1073
CPEG 2300° 3.24x1073

*Calculated from the excitation spectra of pyrene as a function of polymer
concentrations in water " Molecular weight from the 'H-NMR results

¢ Molecular weight from supplier

2
25 mg 3 mL
30 s 1.5h 31
Shimadzu UV-2055 600
600 nm
12
1. CPMPC  CPEG
CPMPC
CPEG
. 1 mg/mL
CPMPC
1.705 mg/ml. 1 mg/mL CPEG
1.468 mg/mL
0.326 mg/mlL..
CPMPC
3
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Fig. 1 Comparison of CNTs solubility in different
concentrations of amphiphiles aqueous solution a CPMPC

b CPEG and c¢ lecithin
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Fig. 2 Comparison of stability in aqueous solution between

a CPMPC coated CNTs and b CPEG coated CNTs

HUVEC304
96 8000
Roswell Park Memorial Institute 1640
RPMI 1640 180 pl.  CO,
5% 37°C 24 h 20 pL
30 pg/mL 100 pg/mlL
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Fig. 3 The cell viability of HUVEC304 incubated with a
CPMPC coated CNTs and b CPEG coated CNTs
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All the images were magnified 200-folds.

- 4 Fluorescence micrographs of the HUVEC304 cells stained with FDA a incubated with CPEG coated CNTs for 24 h b incubated with
CPMPC coated CNTs for 24 h ¢ incubated in pure culture media for 24 h d
CPMPC coated CNTs for 96 h  { incubated in pure culture media for 96 h

incubated with CPEG coated CNTs for 96 h e incubated with
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A CELL MEMBRANE BIOMIMETIC POLYMER FOR SURFACE
MODIFICATION OF CARBON NANOTUBES

XU Fangming XU Jianping JI Jian SHEN Jiacong
Department of Polymer Science and Engineering  Key Laboratory of Macromolecule Synthesis and Functionalization of

Ministry of Education  Zhejiang University Hangzhou 310027

Abstract A novel biomimetic amphiphilic polymer cholesterol-end-capped poly 2-methacryloyloxyethyl
phosphorylcholine  CPMPC  was used as surfactant to achieve water soluble and biocompatible carbon nanotubes
CNTs .Crude CNTs were facilely dispersed in aqueous media by ultrasonication with the help of CPMPC with
cholesterol-end-capped PEG CPEG  and lecithin as controls. The ability of the novel biomimetic amphiphile to
solubilize and stabilize the CNTs was investigated by UV spectra. The solubility of CNTs in 1 mg/mL CPMPC and
CPEG aqueous solutions was found to be 1.705 mg/mL and 1.468 mg/mL respectively. The solubility of CNTs in
0.8 mg/mL lecithin was however only 0.326 mg/mL. Furthermore CPMPC coated CNTs precipitated quite slowly
compared with CPEG coated CNTs which indicated better stabilizing ability of CPMPC. Cell culture was used to
evaluate the biocompatibility of the amphiphiles stabilized CNTs using MTT assay and cell morphology observation.
While CPEG coated CNTs showed obviously detrimental effect on the growth of HUVEC304 cells CPMPC coated
CNTs did not exhibit obvious toxicity . The biocompatible CPMPC coated CNTs represent an excellent nano-object for
potential biomedical applications.
Keywords Carbon nanotubes Phosphorylcholine Biomimetic  Biocompatibility





