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Abstract

Tetracarboxylic porphyrins and polyethylene glycol (PEG) diamines were crosslinked
in conditions that gave rise to a water-soluble porphyrin polyamide. Using PEG
linkers 2 kDa or larger prevented fluorescence self-quenching. This networked
porphyrin mesh was retained during dialysis with membranes with a 100 kDa pore
size, yet passed through the membrane when centrifugal filtration was applied.
Following intravenous administration, the porphyrin mesh, but not the free porphyrin,
was rapidly cleared via renal excretion. The process could be monitored by
fluorescence analysis of collected urine, with minimal background due to the large
Stokes shift of the porphyrin (230 nm separating excitation and emission peaks). In a
rhabdomyolysis mouse model of renal failure, porphyrin mesh urinary clearance was
significantly impaired. This led to slower accumulation in the bladder, which could be
visualized non-invasively via fluorescence imaging. Without further modification, the
porphyrin mesh was chelated with ®*Cu for dynamic whole body positron emission
tomography imaging of renal clearance. Together, these data show that small
porphyrin-PEG polymers can serve as effective multimodal markers of renal function.
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