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Table 1 Conducting polymers( CPs) in biological applications '
CPs currently
Application Advantages of CPs Limitations of CPs
explored
. . . Biocompatibility; Good conductivity; Possible modification ~ Not biodegradable; Not highly .
Tissue engineering . X o PPy PANi PT
to include chemical cues porous; Hydrophobicity
Biocompatibility; Good conductivity; Good stability; .
. K Decreased electrical contact at
Neural probes Electrochemical synthesis on metal electrodes; Increased PPy PEDOT
interface
surface area
Ability to entrap biomolecules in films ; Possible surface  Hydrophobicity =~ can  denature
Biosensors modification ; Efficient electric charge transfer from  entrapped  proteins;  Diffusion PPy PANi PT
bioreactions; Electrochemical synthesis on metal electrodes barriers for entrapped enzymes
. Ability to entrap biomolecules; Controlled release with ~ Hydrophobicity =~ can  denature
Drug delivery . R . PPy PEDOT
reduction entrapped proteins; Rapid release
Biocompatibility; Good conductivity Capability to control  Shortterm redox stability ; .
. . . - . . PPy PANi Polymer—
Bio-actuators dopant uptake/ release (control volume); Lightweight;  Delamination of CP  films;

Work at body temp. and with body fluids

Response limited by ion mobility

carbon nanotube

PT:Polythiophene; PEDOT: Poly(3 4-ethylenedioxythiophene)

Fig. 1 Biocompatibility of PC42 pheochromocytoma cells cultured on PTFE (a) P-PANi (b) H-PANi (¢) MA-PANi (d) C-PANi
(e) casting PANi film (f) for O days (A, ~F,) and 4 days (A, ~F,)
Perchloric  hydrochloric malic and citric acid doped polyaniline films were named as P-PANi H-PANi MA-PANi and C-PANi

respectively ® .
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Fig. 2 SEM of nano conductive polymers: (a) polypyrrole microcontainers with morphology like bowls **  (b) salicylic acid-doped hollow

polyaniline and rhodamine B composite spheres *  (¢) PANi nanobowls **  (d) polythiophenes nanotube *
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ELECTROACTIVE CONDUCTING POLYMERS FOR BIOMEDICAL APPLICATIONS

WEI Yen LI Baosong FU Changkui QI Hongxu

(Key Laboratory of Organic Optoelectronics and Molecular Engineering of Ministry of Education

Department of Chemisiry Tsinghua University Betjing 100084)

Abstract FElectroactive conducting polymers (ECPs) such as polypyrrole (PPy) and polyaniline (PANi)

have shown potential applications in the biomedical field. ECP has been the focus of attentions by scientists

biological tissue engineering as well as medical professionals. The current researches concentrate on
biocompatibility tissue engineering protein separation DNA repair adsorption controlled drug delivery

biosensors and so on. ECP as scaffolds might find applications in regulating functions and regenerating of
neuron brain cells cardiac stem cells and orientation induced tissue regeneration. Electric stimulation was
shown to affect cell prolification and differentiation. Recent progresses in conductive polypyrrole and
polyaniline in biomedical field are reviewed in this paper. Some potentially rewarding research directions are
suggested.

Keywords Conductive polymer Stem cell differentiation Biosensor Controlled release Tissue engineering



