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Abstract—Sport is one of the sectors in which the largest 
technical projections regarding the functions of textiles can be found. 
He is a large consumer of high performance composite materials and 
new fibers. It is one of the sectors where the innovation is the most 
important when the greatest numbers of spectacular developments are 
aimed at increasing performance. In medicine, textile innovation is 
used and contributes in the amelioration of different materials such as 
dressing, orthosis, bandages, etc. The hygienic textiles in non-woven 
materials record a strong growth. The objective of this study is to 
show the different advances of development we obtained in the both 
ways (sport and medicine). Polyamide fibers where developed 
tacking into account the specification of the high level athlete’s 
performance like swimming and triathlon (Olympic Games, Brazil 
2016). The first textile utilization was for skiing (Olympic Games, 
Sotchi 2014). The different textiles technologies where adapted for 
medicine.  
 

Keywords—Medical textile, Smart textile, Sport textile, Textile 
innovation. 

I. INTRODUCTION 

HE textile innovation in high level sport is characterized 
by the performance, the functionality, comfort, the fashion 

and aesthetics.  
The requirements of the sports activities direct industrials 

towards several optimizations, such as the reduction of 
friction, the thermoregulation improvement, the mechanical 
resistance, the safety, and the reduction in perspiration. In the 
medical environment, a technological development was 
observed during the ten last years. Based on their barrier 
effect, at their capacity of absorption, their biocompatibility 
and their contention capacity, the technical textiles manage to 
answer multiple features in this sector.  

For example, the introduction of hydrophilic polymers 
made it possible to produce perfectly adhesive bandages. The 
arrival of certain elastanes and the improvement of a new 
method of knitting permitted the production of special 
compression stockings that are pleasant to carry. The 
development of biocompatible polymeric fibers made possible 
the use of the textiles in the osteosynthesis prostheses or in 
vascular surgery. The textile developments today concern not 
only the imitation of natural fibers, but also the development 
of new materials that adapt and react to the sensory and body 
conditions-the clothes we will use in the future will seem like 
second skin. After breathing fibers, the smart textile fibers 
adapt to the biological environment of the body. Reference [1] 
used the microcapsules in the t-shirt and the socks.  
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Several laboratories work on textiles using of the 
microcapsules containing of the substances with phase shift 
[2], [3]. The fabrics of Nylon and Lycra, coated with a 
conducting polymer (polypyrrole) conform to the shape of the 
human body [4], and function ideally as the biomechanical 
sensors which can be used in a range of applications to control 
the human movement. References [5], [6] studied the intrinsic 
electronic conducting polymers and the installation of the 
methods of manufacturing of conducting textile fibers. In 
medicine, 10% of the world technical textile volume are 
employed for health and can be improved with different 
technical future textile utilizations [7]. Currently, the smart 
textiles with integrated sensors are used in the medical field 
[8]. The new generation of biomedical sensors provides the 
opportunity for monitoring continually, ambulatory, as well as 
in residential environments. This generates complete 
information and allows for improvement of prevention, as well 
as treatment. Applications of the system “Sensate Liner” are 
intended for the medical supervision. This program develops 
and shows useful technologies to apply a systematic approach, 
making it possible to supervise the medical state of the 
patients, with a uniform equipped with sensors [8]. Current 
and future potential applications of three-dimensional 
polymeric reinforced fabrics manufactured by the processes: 
weaving, braiding, pricking and knitting, are studied [9]. The 
aim of our study is to show our last textiles development for 
the high level sport and medicine. The concerns of the present 
study include swimming and triathlon textiles for sports, and 
textile used for hemiplegic rehabilitation patients. Different 
engineering methods where used for the simulation, 
modelization and optimization fabrics. 

II. MATERIALS AND METHODS 

We developed 5 innovative fabric prototypes to answer to 
the exigencies of the high level athletes in swimming and 
triathlon in term of increasing performance and hemiplegic 
patients in terms of rehabilitation. We opted for the high-tech 
polyamide fibre, in the production of the textile Fig. 1. 
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