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Porphysomes (PS) are self-assembled porphyrin-lipid nanoparticles that have a unique range of intrinsic optical 
and radiological properties and which have potential for new approaches to cancer theranostics, i.e. image-
guided therapeutics. Which properties are “expressed” differs between intact and, after cell uptake, dissociated 
states. The properties include contrast for optical imaging and/or spectroscopy (photoacoustic, fluorescence, 
diffuse), light-based therapeutics (photothermal, photodynamic, photochemical immune stimulation) and, by 
incorporation of suitable isotopes into the porphyrin structure, radiological imaging (PET, MRI) and radiation 
therapy (radioisotope, radiodynamic). 
 
This paper will comprise four main sections. Firstly, we summarize the preclinical studies in multiple tumor types 
in vitro and in vivo that have confirmed the various functional capabilities [1,2]. Secondly, the >10-year journey 
from discovery of the “parental” PS in 2010 [3] towards first clinical studies planned for 2024 will be outlined to 
illustrate the many translational hurdles in this process that will apply to any optically-active agent intended for 
human use. Thirdly, some of the additional properties of “next-gen” PS are presented as “teasers” for possible 
future developments and, lastly, new challenges and opportunities in optical techniques and technologies in 
using PS in patients with different tumors are considered.   
 

 
 
 

Figure 1. Porphysome self-assembly (left) and multifunctionality (right) 
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