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The delivery of therapeutic compounds to target tissues is a central challenge in treating 
disease. Externally controlled drug release systems hold potential to selectively enhance 
localized delivery. Here we describe liposomes doped with porphyrin–phospholipid that are 
permeabilized directly by near-infrared light. Molecular dynamics simulations identified a novel 
light-absorbing monomer esterified from clinically approved components predicted and 
experimentally demonstrated to give rise to a more stable porphyrin bilayer. Light-induced 
membrane permeabilization is enabled with liposomal inclusion of 10 molar % porphyrin–
phospholipid and occurs in the absence of bulk or nanoscale heating. Liposomes reseal 
following laser exposure and permeability is modulated by varying porphyrin–phospholipid 
doping, irradiation intensity or irradiation duration. Porphyrin–phospholipid liposomes 
demonstrate spatial control of release of entrapped gentamicin and temporal control of release 
of entrapped fluorophores following intratumoral injection. Following systemic administration, 
laser irradiation enhances deposition of actively loaded doxorubicin in mouse xenografts, 
enabling an effective single-treatment antitumour therapy. 

 


