
Cardio-respiratory monitoring by bioimpedance 
measurement in a single foot 

A measurement method able to detect the heart rate, the respiratory rate and 
the pulse arrival time from bioimpedance measurements in a single foot has 
been patented and developed. The method can be applied to spot measure-
ments or continuous monitoring, in resting conditions, and only needs to esta-
blish a mechanical contact with some electrodes in either a platform or a suita-
ble garment, such as a sock. No other action from the patient is required hence 
it suits remote monitoring at home and spot measurements anywhere. Part-
ners to further develop the device and/or to establish commercial agreements 
along with technical cooperation are sought. 

Contact 
Ms. Elisabet del Valle 
Licensing Manager 
T. + 34 93  413 40 70 
M. +34 626 260 596 
elisabet.valle.alvaro@upc.edu  
 

The Challenge 
There are not many devices available intended for long-term monitoring or spot 
measurements in subjects that need some periodic control but do not have any identified 
major health risk. Spot measurements can be performed by using a common household 
device such as a modified bathroom scale. However, this is less convenient for people with 
limited motor control, and cannot be used for continuous monitoring. Further, some 
methods for heart rate detection in weighing scales do not work for people with a single 
foot. The proposed method measures electrical impedance changes in a single foot, and 
works regardless of the body position, provided a mechanical contact is kept between the 
foot and the electrodes. This can be obtained with an innersole, or a suitable garment such 
as a sock.  

Innovative advantages 
 

 Can be applied when standing and also when seated or lying down. 
 Very simple to use; no professionals required to apply it. 
 Very comfortable: no skin preparation. 
 Can be applied to people with a single foot. 
 It works with both the bare foot and when wearing socks. 
 Measurement time shorter than methods that rely on attaching something to 

the body. 
 Several cardio-respiratory parameters obtained. 
 Accurate beat-to-beat detection useful for further heart rate analysis, and respi-

ratory rate analysis, for example after exercising or some basic manoeuvres.  

See more technologies at  
www.upc.edu/patents 
UPC—BarcelonaTech 
 

Reference number 

MKT2011/0034_H 

Patent Status 
Patent priority application  

Business Opportunity 
Technology available for 
licensing with technical 
cooperation 

The Technology 
 

An ac current is applied to the foot using two electrodes and the drop in voltage is 
measured using two different electrodes. The signal is amplified, demodulated, amplified 
again and high-pass filtered to extract the pulsating impedance component attributable to 
the arrival of the arterial pulse wave at each heart beat. Peak amplitude variations of that 
component follow the respiratory cycle. The time interval between a fiducial point such as 
the R wave from the ECG or the J wave of the BCG and a convenient point from the 
pulsating impedance component is the pulse arrival time (PAT).  

Current stage of development  
 
 

Prototype available ready for testing on patients.  

Applications and Target Market 
 
  

This technology could be of interest for companies devoted to manufacturing equipment 
for home health care, fitness control and smart weighing scales. 
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New device to control 
health parameters 
useful for people with 
limited motor control 

Remote monitoring 
and spot 
measurements 
anywhere 

Simple to use without 
previous skin 
preparation  
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