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A study of a novel gas—generating liposomal nanoparticle for
photoacoustic imaging

XIA Jizhu, FENG Gang, XIA Xiaorong, HAO Lan, WANG Zhigang
Department of Ultrasound , the Affiliated Hospital of Southwest Medical University, Sichuan 646000, China

ABSTRACT Objective To develop a biodegradable contrast agent for photoacoustic imaging.lIts biodegradation products
could be fully removed from a living organism.Methods The gas—generating liposomal nanoparticles were prepared by thin—film
hydration and liposome extrusion methods.The general physical characteristics were detected by light microscope,electron
microscope and laser particle size analyzer.The photoacoustic imaging mechanism was explored by photoacoustic imaging device
and infrared spectrometer.The photoacoustic imaging quality and safety were evaluated by photoacoustic imaging device in vitro
and in vivo.Results The nanoparticles were spherical with regular morphology and uniform size distribution, there was no obvious
aggregation.The mean particle size of nanoparticles was (230.9+54.58 )nm with uniform distribution and dispersion, Zeta potential
was (-22.8+5.75) mV.The intensity and the area of the photoacoustic signals were enhanced corresponding to the increase of
concentration , temperature and time.There was no damage to cells by laser radiation.During in vivo test,serum ammonia
concentrations for various treatment groups were higher than those in the control group (all P<0.05),but vital signs observation of
nude mice showed that there had no significant changes in foraging and movement compared with the control group.Photoacoustic
signals were detected from the tumor, reached the peak in 4 h and then disappeared gradually.There was no damage to the skin and
subcutaneous tissue by laser radiation.Conclusion The gas —generating nanoparticles of liposome encapsulating ammonium
bicarbonate solution can be used for photoacoustic imaging, and it is safe , effective, cheap and free of side effects.
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