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Development of probes for cancer theranostics based on photoacoustic effect and
application for innovative DDS
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In order to develop molecular probes enabling cancer-targeted
photoacoustic imaging and cancer therapy, we newly synthesized trastuzumab (anti-HER2 monoclonal
antibody)-conjugated liposome containing iron oxide nanoparticles (IONP) (Tra-I10ONP-liposome). The
observation using transmission electron microscopy revealed many I0ONPs were encapsulated in the
aqueous phase of liposomes. The Tra-l10NP-liposome exhibited the intense photoacoustic signals, and
could bind HER2-positive cancer cells HER2-specifically. Furthermore, this probe produced heat
enough for cytotoxicity effect by irradiation of near-infrared light.
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1,2-dipalmitoyl-sn-glycero-3-phosphocholine

DPPC 28.6 mol% Cholesterol 32.6 mol%
Ganglioside GM3 30.5 mol% Dicetyl phosphate

DCP 4.1mol% 1,2-Dipalmitoyl-sn-glycero-
3-phosphorylehanolamine  DPPE 4.2 mol%
Rhodamine-PE 0.1 mol%
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