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Scheme 1 The fabrication of PCL-b-PLys micelle and micelle@ gold nanoshell
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JFAE] 800°C . g KL+ 11 bz 428 9 ik f ] Malvern
Nano_S instrument ( Malvern, UK ) 3l & Jt &k §F 41X
(DLS) , & W 3 B2 2 25°C. J7 f1 X S & A7 4
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Fig. 1 UV-Visible spectra of the micelle@ gold

nanoshell fabricated with different dosages of gold
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Fig. 5 TEM micrographs of the micelles of PCL-b-PLys (a) and the micelle@ gold nanoshell samples (b) (0.1, 1.6), and (c¢), (d) (0.25,2)
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Table 1 Intensity-averaged diameter of micelle@ gold nanoshells

Mass Micelle@ gold Gold nanocluster Micelle@ gold nanoshell scattering
ratio® nanoshell (nm) (nm) intensity percent” (% )
0 287.8 £65. 4 0 0
1.6/1 376.6 +35.7 45.9£19.5 95
2/1 383.5 £30.3 57.0%7.1 91
3.2/1 377.7£99.9 50.4+14.8 89
4.8/1 382.2 £46.5 61.124.8 83

*Mass ratio = M ( gold) /M ( polymer) ;" Calculated from Fig. 6
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Fig. 6 Size distribution by the intensity of micelle@ gold nanoshells with Au dosages of 1.6 (a), 2.0 (b), 3.2 (¢)
and 4.8 (d)
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Fig. 9  Photothermal properties of micelle @ gold nanoshell

under 808 nm laser irradiation
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Fig. 10  In vitro cell viability of Hela cells incubated with

different concentrations of micelle @ gold nanoshell with or

without 808 nm laser irradiation for 10 min
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PREPARATION AND PROPERTIES OF BIODEGRADABLE
COPOLYMER MICELLE@ GOLD NANOSHELLS

Hai-jian Yuan, Chang-ming Dong
( Department of Polymer Science & Engineering, School of Chemistry and Chemical Engineering
Shanghai Jiao Tong University, Shanghai 200240 )

Abstract  Poly ( g-caprolactone ) -b-poly ( L-lysine ) ( PCL-b-PLys) that was synthesized by ring-opening
polymerization , self-assembled into spherical micelles with PCL core and PLys shell in aqueous solution, and
the intensity-averaged diameter was about 287 nm. Using the micelle as template, HAuCl, was reduced by
HCHO in basic solution (i.e. ,pH > 10) and with ultrasonication for 4 min,the coordination of the primary
amines of PLys with gold resulted in the growth and accumulation of gold in the micellar shell,and finally led
to the formation of the micelle@ gold nanoshell. To the best of our knowledge ,the micelle@ gold nanoshell was
prepared for the first time, and then fully characterized by UV-Vis, XPS, WXRD, TEM, DLS, TGA,
photothermal conversion and in vitro tumor cell-killing experiment. The average diameter of the micelle@ gold
nanoshell was about 380 nm, which was about 30% ~ 40% bigger than the original micelle, and the mass
fraction of gold accounted for about 2/3. Moreover, it showed strong surface plasmon resonance absorption in
the near infrared region,and gave a high photothermal conversion efficiency of 63% . After near-infrared laser
irradiation for 10 min, about 60% of Hela cells were killed, while the gold nanoshells had low cytotoxicity.
Collectively,the micelle@ gold nanoshells demonstrated good biocompatibility, and could efficiently kill tumor
cells in vitro ,making them potential for photothermal tumor therapy.

Keywords PCL-b-PLys, Micelle@ gold nanoshell, NIR-absorbance, Photothermal therapy



