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Controllable Synthesis, Photothermal Conversion and
in vitro Photothermal Therapy of Gold Nanostars/Nanobipyramids
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Abstract ; Using seed-growth method, gold nanostars and gold nanobipyramids were synthesized, re-
spectively, and they were characterized by transmission electron microscope and ultraviolet-visible
(UV-Vis) spectrophotometer. Moreover, the photothermal conversion, biocompatibility and in wvitro
photothermal therapy (PTT) of gold nanostars and gold nanobipyramids were evaluated. The results
show that the UV-Vis absorption peaks of gold nanostars and gold nanobipyramids are located at
about 808 nm and 815 nm, and the photothermal conversion efficiency is calculated to be 48. 43%
and 53.68% . The cell experiments indicate that the gold nanostars and gold nanobipyramids have
good biocompatibility, and the viabilities of MCF-7 cells incubate with gold nanostars and gold nano-
bipyramids are decreased to be about 22.54% and 13.73% , after they are irradiated by 808 nm la-
ser for 5 min, respectively. Furthermore, compared with the gold nanostars, the gold nanobipyra-
mids have more excellent PTT performance, which could be good candidate as safe and high-efficient

nanoprobe material for PTT in tumors.
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Fig.1 TEM images of gold nanostars and gold nanobipyramids. (a), (b) Low-and high-magnification TEM images of gold

nanostars. (c¢), (d) Low-and high-magnification TEM images of gold nanobipyramids.
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Fig.2 UV-Vis absorption spectra of gold nanostars and gold nanobipyramids. (a) Gold nanostars. (b) Gold nanobipyramids.
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Fig.3 Temperature variation curves of gold nanostars and gold nanobipyramids under different concentration of nanomaterials

and different power density of 808 nm laser. (a), (b) Gold nanostars. (c¢), (d) Gold nanobipyramids.
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(b) Gold nanostars. (c¢), (d) Gold nanobipyramids.
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Fig.4 Heating/cooling curves and the linear relationship of time data (¢) versus — Inf obtained from the cooling period. (a),
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Fig.5 Cytotoxicity and in vitro PTT performance of gold nanostars and gold nanobipyramids. (a) Cytotoxicity. (b) PIT per-

formance with different concentration of nanomaterials. (c¢) PTT performance with different power density of 808 nm laser.
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