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Conducting polymers with extended ‐-conjugated structures 
have received great attention as multifunctional materials 

due to their wide range of potential applications in various 
technological and biological areas such as polymeric 
rechargeable batteries, corrosion protection, coating 
layers, electrochromic displays, chemical and biological 
sensors, functional membranes, drug delivery systems 
and contrast agents. Among conducting polymers/organic 
polymer based nanoparticles, polypyrrole (PPy)/polypyrrole 
nano- and microparticles (PPy-NPs) have attracted a great 
interest owing to their high conductivity, relatively high 
stability in different chemical conditions, inert character for 
biological systems, biocompatible behavior and simplicity of 
preparation. Development of methods for controlling the size 
and surface properties of PPy-NPs has been made. PPy-NPs 
were synthesized via water based redox nanoprecipitation 
polymerization initiated by an oxidant in the presence of 
surfactants or soluble polymer stabilizers. To ensure the required 
size of synthetizing particles and good stability of colloidal 
dispersion, the reaction mixtures were controlled by the various 
concentration of organic stabilizers (e.g. polyvinylpyrrolidone 
(Mw=40000), poly(ethylene glycol) (Mn=4000), sodium 
dodecyl sulfate, docusate sodium) and specific type of 
oxidizing agents (e.g. H2O2, (NH4)2S2O8, FeCl3•6H2O, MnO2). 
Morphological studies of prepared materials were investigated 
by using transmission and scanning electron microscope (TEM 
and SEM, Figure 1). Hydrodynamic properties, size distribution 
and zeta potential of the studied particles were measured and 
determined by dynamic light scattering on Zetasizer (Malvern 
device). Primary photoabsorption studies were done on UV-Vis 
spectrometer (Analytic Jena device) as well.
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Figure 1: SEM image of PPy-NPs obtained in the presence of PVP (Mw=40000) and 
FeCl3•6H2O (left), size distribution of PPy nanoparticles (right).


