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The aim of the paper is to propose a novel approach to modelling the macroscopic elec­
tromechanical behaviour of cartilage within the framework of linear response. The cartilage 
is treated as multiphase materiał with four constituents: anions, cations, viscous fluid and 
piezoelectric skeleton. The macroscopic equations were derived by using homogenization meth­
ods. Only stationary flow was studied. The elastic macroscopic moduli were determined by 
assuming, after BROOM (60], the honeycomb microstructure of the cartilage. Mathematical 
developments are preceded by a review of structure and properties of a cartilage. 

1. INTRODUCTION

All cells and tissues of the organism are subjected to different stimuli, among 
others to mechanical forces. These forces arise from various reasons, such as 
blood circulation , inertial forces created during motion and gravity forces that 
act ceaselessly in normal conditions. The last two kinds of the forces are the most 
important for loading of the cartilage. It is easy to estimate that the pressure 
exerted on the cartilage during the walk is of the order of several atmosphers, 
and during the jump - of tens of atmospheres. The action of external force on 
the cartilage is twofold: on the one side, the moderate forces ensure proper func­
tioning of the cartilage, on the other side, an overload degenerates the cartilage, 
as examples of sportsmen and race horses show, cf. [1 - 7]. 

In the last decades biomedical research has led to elucidation of the role of 
applied stresses on a physiological activity of the cartilage and its influence on 
its pathology, cf. [8, 9]. 
































































