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The imaging and diagnosis of diseases, especially of cancers, have increased in importance with respect to improving
patients’ quality of life (QOL) through the much earlier detection of abnormalities and monitoring the following treatment. To
achieve these goals, many diagnostic modalities, including magnetic resonance imaging (MRI), positron emission tomography
(PET) and single photon emission computed tomography (SPECT), have been vigorously developed. In addition, multimodal
imaging techniques that combine several modalities have recently been the subject of research to overcome the drawbacks of
each modality by itself, such as limitations in sensitivity or acquisition depth. We previously synthesized biocompatible
gelatin-coated gadolinium oxide (Gd203) nanoparticles without requiring gold nanorods or dyes, which are highly effective as dual
photoacoustic (PA) and magnetic resonance (MR) imaging probes.

By the way, cobalt is an essential element in our bodies where it is part of a coenzyme called coballamine. Cobalt complexes
with various valence conditions give a variety of colors, which is caused by the d-d transition of electrons. Therefore, these
compounds would be good candidates for photoacoustic agents because of their light absorption properties. Moreover, cobalt has
3d7 electrons which are suitable for magnetic resonance imaging and has already been used as a positive contrast agent for
magnetic resonance imaging (MRI). In the present study, we synthesized new water-dispersible cobalt oxide (CoO) nanoparticles
stabilized with PEG, and evaluated their suitability for use as dual PA and MR imaging probes.

CoO nanoparticles in organic solvent were synthesized, and the isolated CoO nanoparticles were mixed with PEG (Mw: 2,000)
to stabilize the particles in water. PEG is easily hydrated and soluble in most of solvents, and is widely known to be a
biocompatible molecule for the control of drug solubility and in vivo biodistribution. In this experiment, PEG should also protect
nanoparticles in water. The PA signal detected after irradiation of a water suspension of CoO nanoparticles with a pulsed laser
was 11 times stronger (20.75 VM'1) than that for a Gd,O3 nanoparticle suspension (1.81 VM'1). The MR imaging study showed
that the present PEG-coated CoO nanoparticles can shorten T2 and darken the image than water, and the r./ry value is similar to
that of clinically available ferucarbotran (Resovist®) as a negative contrast agent. The results indicated that beside our reported
gelatin-coated Gd»O3 nanoparticles, the present CoO nanoparticles were also highly effective for use in dual PA and MR imaging.




