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INTRODUCTION OBJECTIVE WORKING PRINCIPLE
Cell 

MembraneDiabetic foot complications such as ischemia, neuropathy, and 
tissue degeneration alter the electrical properties of biological 
tissue. Early identification of localized tissue changes is 
important for preventive monitoring and clinical intervention.





Bioimpedance analysis is a non-invasive technique that 
characterizes tissue properties through frequency-dependent 
electrical impedance measurements. Since different regions of the 
foot experience varying pressure distribution and vascular 
conditions, localized multi-point impedance acquisition becomes 
important for tissue characterization.





This work presents the design and development of a portable 
multi-point bioimpedance measurement system for localized 
foot tissue analysis using frequency sweep-based impedance 
characterization.
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Bioimpedance depends on extracellular 

resistance (Re), intracellular resistance (Ri), 

and membrane capacitance (Cm). At low 
frequencies, the membrane capacitance offers 
high reactance, restricting current mainly to 
extracellular pathways and increasing 
impedance. At higher frequencies, capacitive 
reactance decreases, allowing current to 
penetrate cells and flow through intracellular 
regions, reducing overall impedance. Tissue 

damage alters membrane integrity and 

reduces capacitive behavior, resulting in 
easier current penetration and changes in the 

frequency-dependent impedance response, 
which can indicate structural or physiological 
abnormalities.
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CONCLUSION
A portable multi-point bioimpedance measurement system for localized foot tissue 
analysis was successfully designed and developed. The integrated system combines 
embedded hardware, frequency sweep-based impedance acquisition, electrode 
multiplexing, and real-time software visualization into a compact platform. Experimental 
measurements demonstrated clear frequency-dependent impedance behavior and spatial 
variation across different tissue regions, validating the feasibility of the proposed system 
for localized bioimpedance characterization and future diabetic foot monitoring 
applications. ( Multi point calibration is yet to be done for accurate readings )
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