
  

  

Abstract—Functional textiles are seen as promising 
technology to enable healthcare services and medical care 
outside hospitals due to their ability to integrate textile-based 
sensing and monitoring technologies into the daily life. In the 
past much effort has been spent onto basic functional textile 
research already showing that reliable monitoring solutions can 
be realized. The challenge remains to find and develop suited 
medical application and to fulfil the boundary conditions for 
medical endorsement and exploitation.  

The HeartCycle vest described in this abstract will serve as 
an example for a functional textile carefully developed 
according to the requirements of a specific medical application, 
its clinical validation, the related certification aspects and the 
next improvement steps towards exploitation.  

I. INTRODUCTION 

The HeartCycle project [1] develops technologies and 
services for Telehealth, which is to remotely monitor and 
manage patients at home. A key component of Telehealth is 
the regular monitoring of vital signs by the patient himself. 
This patient self-management provides the basic information 
for physicians to detect trends and worsening of patients’ 
health status and to make medical decisions. Consequently, 
self-measurement needs to be accurate, reliable and easy-to-
use for the patients. Starting in MyHeart [2] and continued in 
HeartCycle, a novel sensing method based on bio-impedance 
measurement in combination with a textile vest has been 
explored. In the management of chronic heart failure 
patients, non-invasive bio-impedance measurement on the 
thorax is a candidate to detect the amount of water in the 
lungs of patients. Increasing water in the lungs serve as a 
predictor for worsening health status as it was already shown 
by invasive measurements with implants [3] and could 
enable to initiate earlier medical intervention than today.   
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II. INNOVATIVE SENSING METHOD AT HOME 
Clinical practice today uses a bio-impedance system 

composed of an electronic box and four glued electrodes 
which trained medical staff position at the thorax during a 
patient visit. The whole measurement has to be done and 
supervised by a trained operator e.g. a nurse.  

Our new approach foresees a wearable system with textile 
electrodes in combination with a textile vest. The vest allows 
a reliable self-positioning of the electrodes on the thorax day 
by day. The measurement which is not supervised by 
medical staff is taken by patients themselves at home and 
takes about 10 minutes each day.  

This concept was introduced and demonstrated by the 
European project “MyHeart” [4]. The complete patient-
centric system is shown in Fig 1 and included two textile-
based new monitoring modalities one of these the Bio-
Impedance Monitor to assess the thoracic fluid status.   

 

 

III. TEXTILE –BASED MONITORING 

A. Design process and User group characteristics  
Appropriate textile design requires, besides classical 

criteria for a textile like comfort and fashion that the design 
also ensures the new functionality in the design process for 
the specific group of patients. Aspects like the placement of 
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Fig. 1. The “MyHeart” system developed for early detection and 
management of decompensation of heart failure patients by remote 
patient monitoring 
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