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Polyelectrolyte complexes are considered as promising supramolecular systems for biomedical applications, especially for tar-
geted drug delivery1. Polyelectrolyte-porphyrin nanoassemblies are known to be photocatalytically and biologically active sys-
tems2-4. Combination of the photosensitizing properties and catalytic activity of porphyrin molecules with the cooperative stimuli-re-
sponsive behavior of polyelectrolyte complexes (PECs) allows to obtain hybrid photoactive supramolecular systems with emergent 
properties. 

Here we report the aggregation behavior and photophysical properties of catonic (TMPyP), anionic (TSPP, TCPP) and neutral 
(TPP, THPP) porphyrin derivatives within soluble non-stoichiometric polyelectrolyte and polymer-surfactant complexes obtained 
from biological and synthetic polymers.

Electrostatic binding to the oppositely charged polyelectrolytes results in the porphyrin fluorescence quenching due to the di-
pole-dipole interactions between the macrocycles bound to the neighboring units of the polymer chain. In non-stoichiometric poly-
electrolyte complexes the spectral properties of the porphyrin molecules are similar to those in an aqueous solution of the excess 
polyelectrolyte / surfactant. Phase-separated coacervate droplets were shown to accumulate fluorescent porphyrin derivatives in a 
monomolecular form from the bulk solution with the partition coefficient determined both by the microparticle surface charge and 
the HLB value of the porphyrin molecule.

The above photochemically-active porphyrin-loaded coacervate droplets can be considered as the primitive protocell models5-6, 
and hence, the data obtained contributes to the origin of life studies.
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