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Preparation of molecular heater hyperthermic device based on carbon nanotube and
specific antibody complex
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Carbon nanotubes have been explored as heat-delivery vehicles for thermal
ablation of tumors. To use single-walled carbon nanotubes (SWNT) as a “ molecular heater” for
hyperthermic therapy in cancer treatment, stable dispersibility and smart-targeting potential are
necessary. The current study reports the dispersibility and exothermic properties with near-infrared

(NIR) exposure for SWNT coated with a cross-linked polymer. The coated-SWNT showed stable
dispersibility in PBS solution and exothermic potential with NIR exposure. Raman spectroscopy
results revealed a coated-SWNT-derived Raman peak in mouse liver and spleen lysates for 7 days
post-injection that disappeared by 14 days in all tissues (liver, spleen, heart, lung and kidney).
These results suggested that the coated-SWNT did not accumulate in mouse organ tissues in the
long-term. The results of this study demonstrate that the coated-SWNT is a useful platform for a “
molecular heater” applicable to hyperthermic cancer therapy.
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Fig. 1

Typical transmission electron microscopy images (upper) and atomic force microscopy images
(lower) of the acid-treated SWNT (A and D), the DNA-SWNT (B and E), and the
SWNT/PNIPAM-PEG hybrid (C and F).
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Fig. 3

Representative Raman spectra of the SWNT/PNIPAM-PEG hybrid in tissue homogenates of
liver (A) and spleen (B), of mice at 1, 7, and 14 day post-injection. The value of %ID (injection

dose) for each tissue of mice(C).
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Fig. 4

Viability of mouse macrophages exposed to the DNA-SWNT and the SWNT/PNIPAM-PEG
hybrid. Asterisk indicates a statistically significant difference compared to the control group
(without mean-infrared light exposure).
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