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Tetrapyrroles have been used in contrast detection methods dating to 1921 for fluorescence, 
1951 for positron emission tomography (PET) and 1987 for magnetic resonance. We will 
discuss recent nanoscale approaches for formulating hydrophobic tetrapyrroles using 1) lipid 
conjugation and 2) surfactant stripping approaches.  

Porphyrin-phospholipid (PoP) conjugates can be incorporated into conventional liposomes 
and behave like a conventional phospholipids in large part.1 Unlike free porphyrins, PoP 
remains stably incorporated in the liposome bilayer in biological environment. Several 
additional functional properties are conferred to the resulting liposomes, including 1) 
Exposure to near infrared (NIR) light can trigger rapid permeabilization of the bilayer, 
depending on the liposome formulation.2 This results in a single-agent “chemophototherapy” 
treatment for potent tumor ablation. 2) Insertion of cobalt into PoP enables seamless 
particleization of the liposomes with his-tagged peptides and proteins.3 This approach 
enables PoP liposomes to serve as a unique vaccine adjuvant that result strong immune 
responses for a his-tagged malaria antigen.4 
  
With high extinction coefficients in the near 
infrared, they are well-suited for 
photoacoustic imaging, when suitably 
formulated. Hydrophobic tetrapyrroles can 
also be formulated with a “surfactant 
stripping” approach. This enables intense near 
infrared absorption to get generated which in 
turn enables photoacoustic imaging in deep 
tissue (> 10 cm) and non-invasive imaging of 
mice5 (Fig 1). 
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Figure 1: Non-invasive gut imaging of mice 
using surfactant-stripped tetrapyrrole micelles5 
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