


Records, médiatisation croissante, 
diWersificationy plus de doute possible
  
le NarcIÏ du sport connaÔt un succÒs sans 
prÏcÏdent� "Wec �
� Nillions de coureurs 
et une auHNentation de ���� du noNbre 
de coureuses en � ans
 la 'rance est le 
�ÒNe NarcIÏ dh&urope des sports ýbien�Ðtreý 
et le NarcIÏ du sport GÏNinin enreHistre 
une plus Hrande croissance Rue celui des 
IoNNes (source IPSOS pour les salons 
Mode City & Interfilière d'Eurovet)� 

-a perGorNance est de Nise HrÉce Ë la 
dÏNocratisation du ýRuantified selGý Rui 
perNet auY sportiWes de tous niWeauY de 
trouWer leur place dans le Nonde du sport� 
%e plus
 l�accessibilitÏ des pratiRues aidant 
la sportiWe ne se liNite plus Ë un seul sport� 
&lle sort du traWail
 court Ë sa sÏance de 
fitness
 encIaÔne aWec une sÏance de ZoHa 
et rentre cIe[ elle Ë WÏlo���

-es Gabricants de teYtiles sportiGs lhont bien 
coNpris � leurs oGGres se basent donc sur le 
conGort
 la polZWalence et la durabilitÏ� -es 
fibres et tecInoloHies teYtiles se sont ainsi 
diWersifiÏes et ont ÏtÏ optiNisÏes pour oGGrir 
les Neilleures conditions de pratiRue Ë nos 
sportiWes
 tandis Rue les teYtiles connectÏs 
les accoNpaHnent dans leurs eGGorts�

&nfin
 la perGorNance ne se liNite pas 
au cIronoNÒtre þ -es nouWeauY teYtiles 
rÏpondent auY enKeuY enWironneNentauY � 
de noNbreuY Gabricants dÏWeloppent de 
nouWelles solutions pour rÏduire l�iNpact  
de leur production� 

$�est pourRuoi *nterfiliÒre -Zon
 en 
partenariat aWec la 'ÏdÏration de la .aille 
� de la -inHerie
 a tenu Ë ouWrir ses portes 
Ë l�actiWeXear aWec un GoruN *nnoWation 
dÏdiÏ
 des ficIes tecIniRues dÏtaillÏes 
et cette brocIure Rui aborde
 de NaniÒre 
didactiRue
 la tecInicitÏ et les innoWations 
de ce NarcIÏ et de la linHerie sportiWe� 

Adaptabilité et performance sont les 
maître-mots ! Soyez au rendez-vous !

Records, growing media coverage, 
diversification… there can be no further doubt; 
the sports market is enjoying unprecedented 
success. With 8.5 million runners and a 32% 
increase in the number of women runners in 
2 years, France is the 2nd biggest market in 
Europe for "well-being" sports and the female 
sports market is achieving higher growth than 
the male market (source IPSOS for the Eurovet 
Mode City & Interfilière trade shows). 

Performance is the order of the day, thanks 
to the democratization of "quantified self" 
which enables sports people at all levels 
to find their place in the world of sport. 
Furthermore, because everything is so much 
more accessible, the sportswoman is no longer 
limited to a single sport. She leaves work, runs 
to her fitness session, continues with a yoga 
lesson and then cycles back home...

Sports textile manufacturers have got the 
message: which is why their commercial offer is 
based on comfort, versatility and sustainability. 
Textile fibers and technologies have become 
more diversified and have been optimized 
to give sportswomen the best conditions for 
practicing their sports, and connected textiles 
also help them to achieve this.

And finally, performance is not just restricted 
to the stopwatch! These new textiles also 
meet environmental challenges: many 
manufacturers are developing new solutions  
to reduce the impact of what they produce. 

This is why Interfilière Lyon, in partnership 
with the Knitwear and Lingerie Federation, 
wanted to open its doors to activewear, with a 
dedicated Innovation forum, including extensive 
fact sheets and this brochure which talks about 
the technical aspects and innovations of this 
market and of sports lingerie, in an informative 
and educational way. 

Adaptability and performance are the key 
words! Don't miss it!

Laurence Nérée 
$oNNissaire du 4alon *nterfiliÒre -Zon

Interfilière Lyon Exhibition Manager

THERMIC

1our le coureur confirNÏ
 il est iNpen�
sable de courir treNpÏ de sueur ou au 
contraire GriHorifiÏ par le Went et le Groid � 
ces deuY Ïtats innuant directeNent sur 
sa perGorNance� -e WÐteNent
 inter�
Gace entre le sportiG et l�enWironneNent 
eYtÏrieur
 a pour Wocation de Gaciliter les 
ÏcIanHes IZHrotIerNiRues et dhassurer 
des perGorNances tIerNiRues et respi�
rantes�

THERMIQUE / THERMIC

-�auHNentation de la teNpÏrature interne 
du corps durant l�eGGort perNet une Neil�
leure Wascularisation des Nuscles et des 
rÏactions pIZsico�cIiNiRues plus rapides 
afin d�assurer la sÏcuritÏ de l�orHanisNe 
et de bonnes perGorNances�

-e sportiG doit trouWer son conGort 
tIerNiRue au plus Wite durant l�eGGort
 
car la cIaleur se dissipant par les pores 
de la peau
 ce dernier est ensuite trÒs 
rapideNent reGroidi par l�air aNbiant� *l est 
donc iNportant Rue le WÐteNent de sport 
conserWe la cIaleur corporelle au contact 
de la peau � cela NiniNisera l�usaHe des 
ressources ÏnerHÏtiRues du sportiG pour 
Naintenir une teNpÏrature optiNale au 
profit de sa perGorNance�

1ar ailleurs
 la Hestion de l�eGGet tIerNiRue 
doit Ðtre adaptÏe Ë la pratiRue sportiWe �
t "uY eGGorts intenses Nais saccadÏs du 

fitness
 oá les pIases d�actiWitÏ et de 
repos s�alternent


t "uY conditions NÏtÏoroloHiRues des 
sports d�eYtÏrieur coNNe la course et 
le WÏlo


t "u besoin de proGonde concentration 
du ýZoHiý�

For an experienced runner, it would be 
unthinkable to run soaked with sweat or 
on the contrary frozen to the bone by the 
wind or rain; both have a direct influence 
on performance. The vocation of a sports 
garment, which acts as an interface bet-
ween the sportsperson and the external 
environment, is to facilitate hygrothermal 
exchanges and to ensure high levels of 
thermal and breathing performance.

The internal temperature of the body 
increases during effort, which allows for 
better blood circulation in the muscles 
and more rapid physiochemical reactions, 
which in turn ensure the organism’s 
security and high performance.

A sportsman must reach thermal comfort 
as quickly as possible during effort, as 
heat is dissipated through the pores of 
the skin, which is then very rapidly cooled 
by the surrounding air. It is therefore 
important that the sports garment 
conserves body heat in contact with the 
skin; this minimizes how much energy 
the sportsman uses up to maintain an 
optimal temperature that will improve 
performance.

Moreover, the management of thermal 
effects must be adapted to the type of 
sport being practised:

• To the intense but jerky efforts of fit-
ness, where phases of activity and rest 
alternate,

• To the weather conditions of outside 
sports like running or cycling,

• To the "yogi’s" need for deep concentra-
tion.

THERMIC - BREATHING 
QUICK DRYING 

Au repos, le corps 
produit entre 100 et 150 W 
(puissance énergétique d’une 
console de jeu vidéo) ; lors d’un 
exercice physique soutenu, entre 
800 et 1000 W de chaleur (puissance 
énergétique d’un four à micro-ondes). 

When the body is at rest, it produces between 
100 and 150 W of heat (the energy of a games 

console); during intense physical exercise,  
it produces between 800 and 1000 W  

(the energy of a microwave oven). 



$Ialeur corporelle ÏNise sous 
GorNe dhinGrarouHes 	�� �N
 

Body heat emitted in the form of 
infrared rays (10 µm)

5IerNorÏHulation
Thermoregulation.

Tissu CimAlp 
3D-FLEX + EMANA®

� cN

#io�stiNulation

$Ialeur corporelle transGor�
NÏe par la fibre &Nana® et 
renWoZÏe au corps sous GorNe 
dhinGrarouHes 	de � Ë � �N
 
Body heat transformed by the 
Emana® yarn and reflected 
back to the body in the form  
of infrared rays (3 to 8 µm)

4ource� 3Iodia®

Les fibres hydrophobes repoussent la 
sueur (qui est composée à 99% d’eau et à 
1% de sel), menant ainsi plus vite la trans-
piration vers l’extérieur du vêtement, alors 
que les fibres hydrophiles l'attirent.

Hydrophobic fibers repel sweat (which is 
made up of 99% water and 1% salt), leading 
to quicker sweating to the outside of the 
garment, whereas hydrophilic fibers attract it.

'ibre $oolNaY® dh*/7*45" 	section transWersale 
capilaire Ë Ruatre canauY
� � Coolmax® fiber by 
INVISTA (four-canal capillary cross-section).

$oolNaY® 5ecInoloHZ dh*nWista � -heau Ïtant Ë la surGace du 
tricot
 le contact aWec l�air est optiNal� -a fibre IZdropIobe
 
n�aZant aucune aGfinitÏ cIiNiRue aWec l�eau
 perNet Ë la 
sueur de se disperser rapideNent dans l�air 	�� Nillilitres �N�
� 
Coolmax® Technology by Invista : The water is at the surface of 
the jersey, contact with the air is optimal. The hydrophobic fiber, 
given that it has no chemical affinity to water, allows the sweat 
to quickly disperse into the air (40 milliliters /m3).

4ource� *nWista

L'isoLation thermique

L’isolation thermique se fait par l’air, 
Neilleur isolant connu
 eNNaHasinÏ dans 
le WÐteNent ou entre les coucIes du WÐte�
Nent� -a NatiÒre doit donc Ðtre aÏrÏe
 soit 
par la structure de sa Naille
 soit par la 
structure de ses fibres 	creuses ou GrisÏes
�

$�est par ce pIÏnoNÒne Rue le caribou 
peut rÏsister auY Hrands Groids� *l possÒde 
des poils creuY
 les ýKarresý
 Rui eNpri�
sonnent l�air cIaud dans des Nillions de 
Ninuscules pocIes d�air�

La réguLation thermique grâce 
à La biocéramique

La biocéramique est un NÏlanHe de 
rocIes WolcaniRues GorteNent cIarHÏes en 
oYZde NinÏrauY� $e NÏlanHe a la particu-
larité de capter et de réfléchir les ondes 
émises par le corps humain dans les 
fréquences dites des infrarouges Loin-
tains (irL)�

"insi
 lorsRue des particules de biocÏra�
NiRue sont incorporÏes directeNent au 
c�ur de la fibre
 Ë lhÏtape du filaHe
 elles 
absorbent les radiations inGrarouHes ÏNises 
par le corps IuNain et les rÏ�ÏNettent sous 
GorNe d�ondes inGrarouHes lointains
 Rui 
interaHissent aWec le corps IuNain� *l Z a 
donc une stiNulation du NÏtabolisNe cel�
lulaire Rui auHNente la Nicrocirculation 
sanHuine
 GaWorise le drainaHe des liRuides 
et aNÏliore la tIerNorÏHulation cutanÏe � le 
tout sans NiHration cIiNiRue�

$ette tecInoloHie est d�autant plus eGfi�
cace lorsRue l�ÏtoGGe est portÏe en coucIe 
de dessous
 et est recoNNandÏe pour la 
course
 le cZclisNe et le fitness�

thermaL insuLation

Thermal insulation is provided by air, the 
best known insulator, stored in the garment 
or between its layers. The material must 
therefore be aerated, either by the structure 
of its knit, or by the structure of its fibres 
(hollow or ripped).

This is the same phenomenon by which 
caribous are able to resist intense cold. They 
have hollow airs, called “guard hairs”, which 
trap hot air inside millions of minuscule air 
pockets.

thermaL reguLation through 
bioceramics

Bioceramics are a mixture of volcanic rocks 
that contain a great deal of mineral oxides. 
The special characteristic of this mixture 
is that it captures and reflects the waves 
given off by the human body by the so-
called Far InfraRed (FIR) rays.

Thus when bioceramic particles are directly 
incorporated at the heart of the fibre, during 
the spinning stage, they absorb the infrared 
radiations emitted by the human body and 
then re-emit them in the form of far infrared 
waves, which interact with the human body: 
this then stimulates cellular metabolism. 
This increases the microcirculation of the 
blood, assisting the drainage of liquids and 
improving dermal thermoregulation; all 
of this is achieved without any chemical 
migration.

This technology is even more efficient when 
the fabric is worn as an under-layer, and it 
is recommended for running, cycling and 
fitness.

-a nature tend touKours Wers un ÏRuilibre � 
c�est pourRuoi le corps IuNain
 Rui Wise Ë 
Naintenir une teNpÏrature NoZenne de �� 
deHrÏs
 Wa tenter de Gaire diNinuer la teN�
pÏrature corporelle si celle�ci auHNente 
trop� $�est le rÙle de la sudation� "insi
 plus 
l�eGGort est intense
 plus le corps est cIaud 
et le pIÏnoNÒne de sudation iNportant� 
.ais cette sensation d�IuNiditÏ deNeure 
trÒs dÏsaHrÏable pour le sportiG
 Ruhil soit 
cZcliste
 coureur
 HZNnaste
 ZoHiy þ

-�eau et la Wapeur d�eau se propaHeant 
naturelleNent Wers un endroit sec
 lorsRue 
l�utilisateur transpire
 l�IuNiditÏ traWerse le 
tissu KusRu�Ë l�eYtÏrieur 	endroit sec
 oá elle 
s�ÏWapore� 6ne diGGÏrence d�IuNiditÏ et de 
teNpÏrature entre la peau et l�eYtÏrieur est 
donc nÏcessaire
 et le teYtile deWra oGGrir 
le Neilleur contact possible aWec l�air pour 
perNettre une Neilleure ÏWaporation de la 
transpiration�

Les fibres à section à canaux  
et Les microfibres

On trouve, sur le marché, une large gamme 
de fibres à section à canaux (section tri-
lobée, section cruciforme, section en 
W...) qui favorise l’évacuation de la trans-
piration vers l’extérieur du vêtement. Ces 
fibres sont obtenues en jouant sur la forme 
des orifices de la filiÒre lors du filaHe des 
fibres artificielles et�ou sZntIÏtiRues�

RESPIRABILITÉ / BREATHING
SÉCHAGE RAPIDE / QUICK DRYING

BREATHING QUICK DRYING

Nature always tends towards balance; 
this is why the human body, which aims to 
maintain an average temperature of 37 de-
grees, tries to reduce body temperature if it 
increases too much. This is the role played 
by sweating. So, the more intense the ef-
fort, the hotter our body is and the more we 
sweat. But this feeling of humidity remains 
very unpleasant for a sportsperson, be they 
cyclist, runner, gymnast or yogi…!

Water and water vapor naturally move to-
wards a dry place, so when a user sweats, 
the humidity goes through the material to 
the outside (dry place) where it evaporates. 
A difference in humidity and temperature 
between the skin and the exterior is there-
fore necessary and the textile must provide 
the best possible contact with the air in or-
der to allow optimal evaporation of sweat.

canaL section fibers  
and microfibers

A large range of canal section fibers (tri-
lobal section, cruciform section, W sec-
tion, etc.) can be found on the market, 
which promote the wicking away of perspi-
ration to the outside of the garment. These 
fibers are obtained by altering the shape of 
the "holes" of the spinerette when spinning 
artificial and/or synthetic fibres.

t /ilit® )eat � /ilit® *nnerHZ
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 *nWista 
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  3Iodia t 9itanit�
 9 #ionic 



1ère couche perNÏable auY 
liRuides et respirante � Top 

layer permeable to liquid and 
breathable

$oucIe du dessous concue solon 
l�usaHe souIaitÏ � Bottom layer 
can be designed for application

circulation d'air 
Air flow

Vapeur de transpiration 
Moisture vapor

$oucIe interNÏdiaire Rui ÏWacue la Wapeur de 
transpiration et la cIaleur Wers l�eYtÏrieur
 et perNet 
la circulation d�air � Spacer layer transport moisture 

vapor and heat away and allows air flow

4ource� XXX�sprinHscreatiWe�coN

4ource� +acRuard .esI� 'uLuIara *ndustrial � 5radinH $o�

Les microfibres ont également une 
bonne capacité de transfert d'humidité 
par capillarité Rui est GaWorisÏe par la Nul�
tiplicitÏ des brins unitaires�

différentes techniques de 
tricotage appropriées

-a respirabilitÏ peut ÏHaleNent Ðtre optiNi�
sÏe par la conteYture du tricot
 notaNNent 
par lhutilisation de la technique du "jac-
quard meshý� &lle consiste Ë tricoter de 
NaniÒre continue
 en alternant des [ones 
de Nailles serrÏes aWec un fil dense
 aWec 
des [ones de Nailles fines et aÏrÏes aWec 
un fil plus fin� 0n peut NÐNe aller KusRuhË 
crÏer de WÏritables ýtrousý dans le tricot 
selon les besoins� "insi
 l�air peut circuler 
et capter l�IuNiditÏ
 tout en conserWant un 
WÐteNent Ïpais au toucIer� 

Le tricotage 3D ou ýspacer fabricý perNet 
ÏHaleNent de crÏer des tricots aNÏliorant 
lhÏWacuation de la transpiration et le contrÙle 
de la teNpÏrature� $ette nouWelle tecInoloHie
 
issue d�une innoWation sur les NacIines Ë 
tricoter
 produit des tricots coNpleYes en 
WoluNe
 Ë partir de NÏtiers circulaires Ë 
Nailles cueillies� $ontraireNent au tricotaHe 
conWentionnel
 on utilise ici un fil micro-
filamentaire pour créer une surface dite 
"micro-climatique" et respirante entre les 
deux tricots� -a cIaleur et l�IuNiditÏ sont 
alors diriHÏes Wers la coucIe eYtÏrieure du 
teYtile
 et l�espaceNent crÏÏ par le fil Nicro�
filaNentaire perNet le passaHe d�air Grais 
eYtÏrieur Rui disperse l�IuNiditÏ et raGraÔcIit 
le corps�

a retenir : Les risques d’un mauvais 
traitement de la sudation

-orsRue l�ÏtoGGe n�est pas adaptÏe
 le 
sportiG peut souGGrir de plusieurs NauY�
t freezing � $hest un pIÏnoNÒne res�

senti par les sportiGs aprÒs l�eGGort� 
-�IuNiditÏ des WÐteNents et l�air 
aNbiant
 parGois Groid
 auHNentent 
la sensation de Groid du sportiG
 
pouWant entrainer un dÏrÒHleNent 
de teNpÏrature interne
 GaWorisant 
les Naladies� $IaRue HraNNe de 
sueur absorbe KusRu�Ë � ��� Koules 
de cIaleur� *l est donc priNordial 
Ruhun WÐteNent dÏdiÏ au sport ÏWa�
cue eGficaceNent l�IuNiditÏ et Harde 
le corps au cIaud�

t L’irritation � -a transpiration peut en�
trainer des irritations sur des [ones 
sensibles 	aisselles
 aines
 seins���
� 
*l n�est donc pas surprenant Rue 
��� des GeNNes soient sensibles 
des aisselles� 6n teYtile adaptÏ liNi�
tera donc les irritations dues auY Grot�
teNents enHendrÏs par l�IuNiditÏ
 et 
oGGrira ainsi un conGort dans l�action�

To be kept in mind: The risks of incor-
rect treatment of sweating

If the material is not adapted, the 
sportsperson can suffer from several 
ailments.

• Freezing: This phenomenon is 
experienced after effort. The clothes’ 
humidity and the surrounding air, 
which is sometimes cold, increase 
the sportsperson’s sensation of 
cold. This can lead to a deregulation 
of the internal temperature, which 
favors illnesses. Each gram of sweat 
absorbs up to 2,000 joules of heat. It 
is therefore essential that a dedicated 
sports garment effectively eliminates 
humidity and keeps the body warm.

• Irritation: Sweat can lead to irrita-
tions of sensitive zones (armpits, 
groin, breasts...). It is therefore not 
surprising that 47% of women are 
sensitive under the armpits. An 
adapted textile will thus limit irrita-
tions from rubbing caused by humid-
ity, and will provide comfort in action.

La sueur est sécrétée par les glandes sudoripares (ou glandes sudo-
rales)
 situÏes dans le derNe 	la coucIe proGonde de la peau
� -e Wo�
luNe de sueur produit par notre corps est notaNNent liÏ Ë la concentra�
tion des Hlandes sudoripares� -eur densitÏ Warie d�une rÏHion Ë l�autre � dos  
	�� Hlandes � cN� en NoZenne

 front 	��� Hlandes � cN� en NoZenne
 et paume 
des mains et plantes de pieds 	��� Ë ��� Hlandes � cN� en NoZenne
�
Sweat is secreted by sudoriferous glands (or sweat glands), situated in the dermis 
(the deep layer of the skin). The volume of sweat produced by our body is linked in 
particular to the concentration of sudoriferous glands. Their density varies from 
one area to the next: back (64 glands / cm2 on average), forehead (181 glands / cm2 
on average) and palms of the hand and soles of the feet (600 to 700 glands / cm2 
on average).

quelques chiffres � Some figures

Microfibers also have a good capacity for 
moisture transfer; rough capillary action is 
helped by the multi single yarn.

different techniques of knitting

Breathability can also be optimized through 
the knit’s thread count and in particular 
by using the "jacquard mesh" technique. 
This consists of knitting continuously and 
of alternating areas of tight stitching using 
a dense yarn with areas of light, aerated 
stitching using a finer yarn. This can even be 
taken as far as creating real "holes" in the 
knit depending on requirements. By doing 
this, air can circulate and capture the hu-
midity, whilst keeping a garment that feels 
thick to the touch. 

3D knitting or "spacer fabric" also allows 
knits to be created which improve sweat 
evacuation and temperature control. This 
new technology, which came about through 
an innovation in knitting machines, produces 
complex knits in high volumes, from weft-
stitch circular knitting machines. Unlike 
conventional knitting, a micro-filament 
yarn is used to create a so-called "micro-
climatic" breathing surface between the 
two knits. Heat and humidity are thus 
directed towards the textile’s exterior 
layer, and the space created by the micro-
filament allows cool air from the outside to 
pass through, which disperses humidity and 
cools the body.
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ANTIBATERIAL

1endant l�eGGort
 le sportiG a besoin de se 
sentir en confiance afin de se consacrer 
uniRueNent Ë sa perGorNance� 

6n cZcliste
 un coureur
 un naHeur ou 
encore un pratiRuant de sport en salle ne 
doiWent donc pas pÉtir des contraintes 
eYtÏrieures coNNe les raZons nociGs du 
soleil
 l�aHressiWitÏ du cIlore ou du sel
 les 
NauWaises odeurs lors d�un eGGort intense 
dans une salle GerNÏe���

%e pair aWec sa prÏoccupation de ýprotec�
tion contre les ÏlÏNents eYtÏrieursý
 le sportiG 
porte ÏHaleNent une attention particuliÒre 
Ë la rÏsistance et la durÏe de Wie de son 
ÏRuipeNent ýteYtileý� %urant la pratiRue des 
sports d�endurance 	course
 cZclisNey

 
les GrotteNents sont iNportants et les WÐte�
Nents se doiWent donc de rÏsister au NaYi�
NuN Ë cette abrasion due Ë l�usaHe� 

ANTIBACTERIEN
ANTIBACTERIAL

During effort, a sportsman needs to feel 
confident so that he can concentrate solely 
on his performance. 

A cyclist, a runner, a swimmer or someone 
doing sports in a gym should therefore 
not have to suffer from external pressures 
such as the harmful rays of the sun, the 
aggressive effects of chlorine or salt, or 
unpleasant odors when making intense 
efforts in a closed room...

On an equal footing with concerns about 
"being protected against external elements", 
the sportsman is just as attentive to the 
resistance and shelf-life of his/her "textile" 
equipment. When practicing endurance 
sports (running, cycling…), there is a lot of 
friction and clothes therefore need to resist 
abrasive wear and tear as much as possible.

-e teYtile est un Wecteur de transport de 
bactÏries Rui peuWent entraÔner des inGec�
tions
 et la proliGÏration de ces bactÏries a 
des consÏRuences nÏGastes sur les teY�
tiles � dÏHradation Wisuelle du teYtile
 dÏWe�
loppeNent de NauWaises odeurs
 Nodi�
fication du toucIer et bouleWerseNent de 
l�ÏRuilibre pIZsioloHiRue de la peau� "insi
 
les sous�WÐteNents
 les articles cIaus�
sants et les WÐteNents de sport
 de par 
leur contact direct aWec la peau et donc 
la sueur
 GaWorisent le dÏWeloppeNent de 
Nicro�orHanisNes et sont donc concernÏs 
par les teYtiles antibactÏriens�

Textiles are a transport vector for bacteria 
which can cause infections, and bacterial 
growth has an adverse effect on textiles: 
visual changes to the textile, development 
of bad smells, change in the feel of the 
textile as well as a disruption of the skin’s 
physiological balance. So underwear, 
footwear and sportswear, being in direct 
contact with the skin and sweat, encourage 
the development of micro-organisms and 
are therefore directly concerned by the 
development of antibacterial textiles.

ANTIBACTÉRIAL 
ANTIUV - ANTIABRASION 
CHLORINE RESISTANT

Les premiers essais de 
traitement bactéricides 

sur les vêtements datent de 
la 1ère guerre mondiale pour les 
soldats. Les premiers produits 

seront commercialisés à la sortie de 
la guerre sous la marque sanitized®.

The first trials for bactericidal treatment  
on clothes date back to the First World 

War for soldiers. The first products are 
marketed at the end of the war under the 

brand name Sanitized®.

Deux principales techniques 
sont utilisées pour rendre un 
textile antibactérien

-a preNiÒre tecIniRue est l’appli-
cation d’un apprêt antibactérien 
sur la fibre, le filament ou l’étoffe 
Ë l�aide de procÏdÏs seNblables 
Ë ceuY Rue l�on retrouWe en enno�
blisseNent 	GoulardaHe
 Ïpuise�
Nenty
� $�est donc un traiteNent 
de surGace peu coßteuY Nais peu 
durable 	����� laWaHes NaYiNuN
�

-a deuYiÒNe tecIniRue consiste Ë 
aKouter l’agent antibactérien au 
cœur de la fibre lors de l�Ïtape 
de filaHe � ce procÏdÏ n�est appli�
cable bien sßr Rue dans le cas de 
fibres sZntIÏtiRues ou artificielles� 
-�aHent placÏ Ë l�intÏrieur de la 
fibre se disperse plus ou Noins 
rapideNent HrÉce Ë l�IuNiditÏ 
prÏsente dans le Nilieu eYtÏrieur 
pour atteindre les bactÏries et inIi�
ber leur proliGÏration� $e procÏdÏ 
est le plus rÏpandu car il perNet 
d�obtenir des produits durables 
dans le teNps 	KusRu�Ë ��� Ë 
��� laWaHes

 et les industriels ne 
cessent de Nettre au point des 
aHents Rui NiHrent de plus en plus 
Wite Wers la surGace des fibres et 
Rui diGGusent donc NieuY leurs pro�
priÏtÏs antibactÏriennes�

%e noNbreuY aHents bactÏriosta�
tiRues 	principes actiGs Rui eN�
pÐcIent la proliGÏration de bac�
tÏries
 peuWent Ðtre utilisÏs pour 
donner Ë lhÏtoGGe des propriÏtÏs 
antibactÏriennes�

Le plus utilisé dans le domaine 
sportif est l’argent en micro 
particules. -es sels d�arHent sont 
incorporÏs Ë l�intÏrieur de la fibre 
ou coNNe reWÐteNents�

Les composés fongicides et bac-
téricides à base de triclosan 	bio�
cide
 ou encore certaines huiles 
essentielles peuWent ÏHaleNent 
Ðtre utilisÏs� 

Two main techniques are used to 
make a textile antibacterial

The first technique is the appli-
cation of an antibacterial finish 
on the fiber, the filament or the 
fabric using processes similar to 
those found in finishing (padding, 
exhaustion…). This is therefore 
a surface treatment which is not 
very expensive but not very long-
lasting (20-30 washes maximum). 

The second technique consists 
of adding the antibacterial agent 
directly in the heart of the fiber 
during the spinning stage ; this 
process is of course only applica-
ble to synthetic or artificial fibers. 
The agent placed inside the fiber 
is dispersed more or less quickly, 
depending on the humidity levels 
present in the external environ-
ment, and reaches the bacteria in 
order to stop their proliferation. 
This is the most commonly used 
process because it gives products 
that are long-lasting (up to 150 to 
200 washes), and industrialists 
continue to develop agents that 
migrate ever more quickly to the 
surface of the fibers, the better to 
spread their antibacterial proper-
ties.

Many bacteriostatic agents (the 
active components which pre-
vent bacterial proliferation) can 
be used to provide the essence of 
antibacterial properties.

The most used in sports are 
micro-particles of silver. Silver 
salts are incorporated inside the 
fiber or as a coating.

Fungicidal and bactericidal com-
pounds with a triclosan base (bio-
cide) or some essential oils can 
also be used. 

L’argent, lorsqu’il 
entre en contact avec 
l’eau provenant de 
la sudation, détruit la 
membrane des bacté-
ries chargées négati-
vement. Les bactéries 
se retrouvent alors 
sans protection et de-
viennent vulnérables. 
Elles sont entrainées 
vers l’extérieur par les 
flux d’air et de vapeur 
d’eau et rapidement 
détruites par l’envi-
ronnement extérieur 
qui leur est hostile. 
Un autre avantage de 
l’argent est sa bonne 
résistance au lavage, 
indispensable pour 
une application pour 
un vêtement de sport.

HOW IT WORKS?

When silver comes 
into contact with the 
water produced by 
sweating, it destroys 
the membrane of 
negatively charged 
bacteria. The bacteria 
thus find themselves 
without protection and 
become vulnerable. 
They are drawn 
towards the exterior 
by air and vapor 
flows and are quickly 
destroyed by the 
external environment 
which is hostile 
to them. Another 
advantage of silver 
is its good resistance 
to washing, which 
is an indispensable 
application for a 
sports garment.
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ANTI ABRASION

ANTIABRASION

-�abrasion est un problÒNe rÏcurrent pour 
les sportiGs
 notaNNent pour les coureurs 
et les cZclistes
 Rui contraiHnent certaines 
parties de leurs WÐteNents Ë des Grotte�
Nents rÏpÏtÏs� -es solutions iNaHinÏes par 
les Gabricants sont noNbreuses et WariÏes �
t La fibre peut Ðtre consolidÏe et conden�

sÏe
 la rendant plus robuste�
t Les contextures de tissage ou de tri-

cotage plus resserrées et plus com-
pactes aNÏliorent la rÏsistance des 
WÐteNents�

t des enductions de polymères résis-
tants Rui protÒHent la fibre de l�usure 
due auY GrotteNents� 

-�eYposition auY raZons ultraWiolets 	67"� 
67#
 issus du raZonneNent solaire est no�
ciWe pour l�IoNNe
 et entraÔne
 Ë court terNe
 
l�apparition d�ÏrZtIÒNe sur la peau 	ýcoups 
de soleilý
 et de pIotoLÏratite pour les ZeuY 
	ýcÏcitÏ des neiHesý

 et
 Ë lonH terNe
 le dÏ�
WeloppeNent de cancers de la peau�

0n pourrait se croire totaleNent protÏHÏ 
contre le soleil lorsRue l�on porte des WÐte�
Nents
 Nais cette sensation de sÏcuritÏ est 
en Gait utopiste þ %es Ïtudes ont NontrÏ Rue 
les tissus laissent passer le raZonneNent 67 
nociG
 et en particulier les tissus lÏHers portÏs 
en ÏtÏ� un vêtement anti-uV est donc un 
rempart pour la protection solaire.

"fin de protÏHer le sportiG lors des eYpo�
sitions prolonHÏes au soleil
 on peut Kouer 
sur plusieurs paraNÒtres du 
WÐteNent �
• Le grammage de l’étoffe � 

1lus un WÐteNent est dense
 
plus la protection auY raZons 
67 sera Gorte�

• La contexture (ou armure) 
de l’étoffe � 6n tissaHe ou 
tricotaHe ýserrÏý arrÐte NieuY 
le raZonneNent 67
 Ruhun 
tissaHe ou tricotaHe ýlÉcIeý�

• Le type de fibre utilisée � 
-es NatiÒres prÏsentent des 
propriÏtÏs naturelles d�ab�
sorption des 67 Wariables�

• La couleur du textile � -es 
couleurs GoncÏes bloRuent 
une plus Hrande RuantitÏ de 
raZons 67�

ANTI UV

ANTIUV

Abrasion is a recurring problem for sports-
men, particularly for runners and cyclists, 
who subject certain parts of their clothes to 
repeated friction. Manufacturers have come 
up with many varied solutions:

• The fiber can be consolidated and con-
densed, making it stronger.

• Tighter and more compact weaving and 
knitting constructions improve the re-
sistance of clothes.

• Resistant polymer coatings which protect 
the fiber against friction-related wear. 

Exposure to ultraviolet rays (UVA and UVB) 
from the sun is harmful to human beings, 
leading in the short term to the appearance 
of skin rashes (“sunburn") and photokeratitis 
of the eyes ("snow blindness), and in the long 
term, to the development of skin cancers.

You might think that, by wearing clothes, 
you are completely protected against the 
sun, but in fact this sense of security is 
wishful thinking. Recent studies have shown 
that fabrics let through harmful UV rays 
and in particular the lighter fabrics worn in 
summer. Anti-UV clothing is therefore an 
effective shield for sun protection.

In order to protect the sports(wo)man 
against prolonged exposure to the sun, 
several parameters of clothing can be 

brought to bear:

• The weight of the mate-
rial: The denser a garment 
is, the better the protec-
tion against UV rays.

• The material thread 
count (weave): "Tightly" 
woven or knitted mate-
rials are more effective 
at stopping UV rays than 
"loosely" woven or knitted 
ones.

• The type of fiber used: 
the fabrics have natural 
properties for absorbing 
variable UV rays.

• The textile color: Dark 
colors block out more UV 
rays.

• La présence d'un traitement antiuV � 
%iGGÏrents aHents anti67 	Ïcrans pour 67
 
absorbeurs d�67
 piÏHeurs de radicauY
 
antiooYZdantsy
 peuWent Ðtre utilisÏs� *ls 
sont
 soit intÏHrÏs lors du filaHe au c�ur 
de la fibre 	fibre sZntIÏtiRue ou artifi�
cielle

 soit appliRuÏs coNNe apprÐt sur 
lhÏtoGGe 	dans le cas d�une NatiÒre natu�
relle par eYeNple
� -�actiG le plus souWent 
utilisÏ pour rendre un teYtile anti67 est 
l’oxyde de titane�

$ependant
 il Gaut noter Rue la conteY�
ture de l�ÏtoGGe ainsi Rue sa couleur sont 
des Gacteurs trÒs innuents� &n eGGet
 si la 
construction du teYtile est ýaÏrÏeý
 NÐNe 
aWec des fibres ou des traiteNents anti�67
 
les raZons solaires passeront� -�inconWÏ�
nient est Ru�un tissaHe ou tricotaHe ýser�
rÏý enHendre naturelleNent un problÒNe 
d�ÏWacuation de la transpiration�

-e cIlore
 prÏsent dans lheau de piscine
 
aHresse les fibres polZaNides et surtout 
ÏlastIannes coNposant les Naillots de bain�

&n eGGet
 aprÒs une iNNersion rÏpÏtÏe dans 
l�eau cIlorÏe
 l�ÏlastIanne se dÏsaHrÒHe
 
iNpactant les propriÏtÏs pIZsiRues et NÏ�
caniRues du produit 	perte de la Gorce Ïlas�
tiRue
 perte de la couleur
 transparencey
�

1our pallier cette problÏNatiRue
 les indus�
triels proposent plusieurs solutions � 
• La substitution de l’élasthanne � -a 

fibre ÏlastIanne est reNplacÏe
 soit par 
une fibre de polZester ýNodiGÏý 	1#5 � 
1olZ#utZlÒne 5ÏrÏpItalate ou 155 � 1olZ�
5riNÏtIZlÒne 5ÏrÏpItalate

 soit par une 
fibre ÏlastolÏfine� $es deuY fibres sont 
capables de rÏsister auY attaRues de 
l�eau cIlorÏe sans priWer l�ÏtoGGe de son 
ÏlasticitÏ� 

• La fonctionnalisation de l’élasthanne � 
-es producteurs d�ÏlastIanne ont dÏWe�
loppÏ
 pour le sXiNXear
 des dÏclinai�
sons spÏcifiRues de cette fibre afin de la 
rendre plus rÏsistante au cIlore� 

 Lycra® lastingfit technology & xtra Life 
Lycra® d’invista, creora® highclo™ de 
hyosung, roica™ sp d’asahi kasei���

• The presence of an antiUV treatment: 
Different antiUV agents can be used (UV 
screens, UV absorbers, free radical sca-
vengers, anti-oxidants). They are either 
integrated into the heart of the yarn during 
spinning (synthetic or artificial fiber), or 
applied to the fabric as a finish (in the case 
of natural fabrics, for example). Titanium 
oxide is the active principle which is used 
most often to make a textile UV-resistant. 

However, it should be noted that the thread 
count of the fabric as well as its color are very 
important parameters. Indeed, if the textile 
construction is "aerated", even with antiUV 
fibers or treatments, the sun’s rays will 
pass through. The drawback is that "tight" 
weaving or knitting will naturally cause a 
problem for wicking away perspiration.

Chlorine, which is present in swimming 
pools, attacks polyamide fibers, in particu-
lar elastane, with which swimming cos-
tumes are made.

Indeed, after repeatedly being immer-
sed in chlorinated water, elastane 
disintegrates which impacts on the physical 
and mechanical properties of the product 
(loss of elastic strength, loss of color, 
transparency…).

To remedy this issue, manufacturers offer 
several solutions:

• Substituting elastane: Elastane fiber is 
replaced either by a “modified” polyester 
fiber (PBT: PolyButylene Terephtalate or 
PTT: PolyTrimethylene Terephtalate), or 
by an elastolefin fiber. These two fibers 
are capable of resisting attack from 
chlorinated water without depriving the 
fabric of its elasticity.

• By functionalizing elastane: Elastane pro-
ducers have developed specific versions 
of the fiber, with swimwear applications, 
which are more resistant to chlorine. 

 Lycra® lastingFit Technology & Xtra Life 
Lycra® by Invista, Creora® HighClo™ by 
Hyosung, Roica™ SP by Asahi Kasei, etc.

CHLORINE RESISTANT

RÉSISTANCE AU CHLORE
CHLORINE RESISTANT
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-ors d�eGGorts intenses
 l�IorNone du bien�
Ðtre
 la dopaNine
 est secrÏtÏe� &lle procure 
une sensation de lÏHÒretÏ et de bien�Ðtre 
Rui GaWorise la perGorNance du sportiG� .ais
 
cette derniÒre ne peut se Gaire au dÏtriNent 
du conGort et de lhaisance� "insi
 les concep�
teurs de produits sportiGs sont touKours Ë 
la recIercIe de GorNes plus adaptÏes
 de 
niWeauY de coNpression plus perGorNants
 
de produits sans�couture���

Dopamine, the hormone of well-being, is 
secreted during intense effort. It procures 
a sensation of lightness and of well-
being –which favors a sports person’s 
performance. But this cannot happen to the 
detriment of comfort and ease. So sports 
product designers are always on the lookout 
for the most-adapted forms, the highest 
performing levels of compression, seamless 
products...

COMPRESSION  
& SEAMLESS

en 2000, le basketteur 
allen iverson souffre d’une 

inflammation au coude et son 
entraîneur lui "bricole" un manchon 

avec de la bande élastique. Le soir même, 
iverson marque 51 points, emmenant son 

équipe en finale du championnat nba. depuis, 
1/3 des joueurs nba portent un manchon !

In 2000, the basketball player Allen Iverson is 
suffering from an inflammation to the elbow and 

his trainer "cobbles together" some kind of elastic 
sleeve. That very evening, Iverson scores 51 points, 

thereby taking his team through to the final of the 
NBA championship. Ever since, 1/3 of NBA players 

have been wearing an elastic sleeve!

ÉLASTICITÉ & COMPRESSION
ELASTICITY & COMPRESSION

MUSCULAR COMPRESSION

-�ÏlasticitÏ dans les NatiÒres teYtiles per�
Net d�obtenir des produits Rui Ïpousent le 
corps et Hardent leur GorNe aprÒs utilisa�
tion et laWaHe� -es sportiGs Z trouWent donc 
conGort et aisance
 prodiHuant ainsi une 
nouWelle diNension de bien�Ðtre� 

L'utilisation des fibres élastiques, et 
notamment de l'élasthanne
 est lhune des 
principales NÏtIodes pour conGÏrer de 
lhÏlasticitÏ auY WÐteNents�

L'éLasthanne

ý&lastIanneý
 crÏÏ Ë partir des Nots ýÏlas�
tiRueý et ýpolZurÏtIanneý
 est coNposÏ 
pour au Noins ��� en Nasse de polZurÏ�
tIanne seHNentaire contenant plusieurs 
seHNents souples
 Naintenus entre euY 
par des seHNents riHides�

-hÏlastIanne nhest KaNais utilisÏ seul et les 
ÏtoGGes Rui en contiennent Hardent les pro�
priÏtÏs inIÏrentes auY autres fibres�

-�ÏlastIanne a donc de trÒs noNbreuses 
propriÏtÏs
 trÒs prÏcieuses pour les pro�
duits de lhactiWeXear� 

L’extensibilité et la reprise de forme

-hÏlastIanne pouWant s�Ïtirer KusRu�Ë sept 
Gois sa lonHueur oriHinale et reprendre 

sa taille initiale trÒs rapideNent
 il apporte 
auY tissus
 conGort
 aisance
 souplesse et 
durabilitÏ
 et perNet au WÐteNent de sport 
dhÏpouser parGaiteNent les GorNes du corps�

La compression

%urant un eGGort pIZsiRue
 la Nasse Nuscu�
laire peut opÏrer des dÏplaceNents Nuscu�
laires incontrÙlÏs� maintenir les muscles 
par compression permet donc d’augmen-
ter les performances sportives et d'obte-
nir une meilleure précision.

-es industriels ont dÏWeloppÏ des HaNNes 
d�articles de sport Rui intÒHrent une RuantitÏ 
plus iNportante d�ÏlastIanne 	souWent NÏlan�
HÏ Ë du polZester ou Ë du polZaNide

 et de 
nouWelles tecIniRues de tricotaHe
 afin d�eYer�
cer une pression plus ou Noins iNportante 
sur les diGGÏrentes parties du corps sollicitÏes 
lors de la perGorNance pIZsiRue ciblÏe�

parfois composés de 18 contextures dif-
férentes, ces articles répliquent les dif-
férentes parties de la musculature. "insi
 
les oscillations des Nuscles sont diNinuÏes 
et ces derniers restent sous tension
 protÏ�
Heant alors leur propre ressource ÏnerHÏ�
tiRue� $ertains articles
 notaNNent articles 
cIaussants
 assurent une coNpression 
proHressiWe aWec un Hradient de pression 
spÏcifiRue Rui est Gaible au niWeau de la 
cIeWille et plus Gort au niWeau du Nollet� 
$ette tecInoloHie perNet alors au sportiG 
d�accÏlÏrer sa rÏcupÏration
 d�aNÏliorer 
ses perGorNances lors de l�eGGort pIZsiRue 
et de diNinuer le risRue de blessures� 

-es aWis et perGorNances de plusieurs 
sportiGs ont ÏtÏ ÏWaluÏs afin de connaitre 
la rÏelle eGficacitÏ des ÏRuipeNents de 
coNpression� Les résultats montrent que 
les conséquences psychologiques et 
physiologiques de ces vêtements sont 
réelles et scientifiquement mesurables.
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Elasticity in textile materials results in 
products that hug the body and which keep 
their shape after wearing and washing. This 
means that sports people can find both 
comfort and ease of wear, which in turn 
provides a new dimension of well-being. 

The use of elastic fibers, in particular 
elastane, is one of the main ways to give 
elasticity to garments.

eLastane

"Elastane", created from the words "elastic" 
and "polyurethane", is made up of at least 
85% by weight of segmental polyurethane 
that contains several flexible segments, 
which are held together by rigid segments.

Elastane is never used alone and the fabrics 
which contain it retain the properties 
inherent to the other fibers.

So, elastane has a great number of 
properties, all of which are very precious for 
activewear products. 

Extensibility and spring-back

Elastane can stretch up to seven times its 
original length and then recover its initial 
size very rapidly. It gives fabrics comfort, 
ease, flexibility and durability, and the 

sports garment fits perfectly around the 
curves of the body.

Compression

During physical effort, the muscular 
mass can make uncontrolled muscular 
movements. Supporting the muscles by 
compression therefore makes it possible 
to enhance sporting performance and to 
achieve greater precision.

Manufacturers have developed a range 
of sport items which include more 
elastane (which is mixed with polyester 
or polyamide), and which use new knitting 
techniques, in order to exert greater or 
lesser pressure on the different parts of 
the body used during the desired physical 
performance.

Sometimes made up of 18 different 
constructions, these items replicate the 
different parts of the musculature. In so 
doing, the muscle oscillations are reduced 
and the muscles remain under tension, 
which protects their energy resources. 
Some items, in particular hosiery items, 
provide progressive compression with 
a specific pressure that is weak at the 
ankle and stronger around the calf. This 
technology allows the sportsperson to 
speed up their recuperation, to improve 
their performance during physical effort 
and to lower the risk of injury.

The opinions and performances of several 
sportspeople were evaluated to find out 
the real effectiveness of compression 
equipment. The results show that 
the psychological and physiological 
consequences of these clothes are real 
and can be measured scientifically.

4ource� &tude sur les eGGets de 
WÐteNents de coNpression� 
-aboratoire de 1erGorNance 
)uNaine
 6niWersitÏ du 
$onnecticut
 64" Effects of a 
whole body compression garment. 
Human Performance Laboratory at 
University of Connecticut, USA.

douleurs musculaires 
Muscular pains

Vitalité / Vitality

fatigue au repos 
Fatigue at rest

gonflement musculaire 
Muscular swelling (cm)

Avec / With compression Sans / Without compression



Les nouVeaux chaLLengers  
de L'éLasthanne

'ace Ë lhÏlastIanne
 les cIercIeurs ont 
dÏWeloppÏ de nouWelles fibres ÏlastiRues
 
principaleNent des dÏriWÏs du polZester Rui 
peuWent Ðtre utilisÏes pures dans les ÏtoGGes�

L'élastomultiester

L’élastomultiester est un fil coNposÏ de 
diGGÏrents polZNÒres prÏsents dans cIaRue 
filaNent� *l peut s�Ïtendre d�au Noins 
�
� Gois sa lonHueur initiale
 tout en repre�
nant sa lonHueur initiale dÒs Rue l�ÏtireNent 
cesse� &n NÏlanHe aWec d�autres fibres
 il 
Gaut un NiniNuN de ��� d�ÏlastoNultiester 
pour obtenir une ÏtoGGe ýÏlastiRueý� 

Le ptt

"pprÏciÏ pour ses caractÏristiRues de 
souplesse
 de reprise ÏlastiRue et dhaGfinitÏ 
tinctoriale
 le polytriméthylène de téréph-
talate (ptt)
 autre polZester NodifiÏ
 conci�
lie le conGort du polZaNide 	douceur au tou�
cIer
 et la GacilitÏ d�entretien du polZester 
	sÏcIaHe rapide
 rÏsistance auY tÉcIesy
�

 

Le pbt

Le polybutylène téréphtalate (pbt) ap�
partient aussi Ë la GaNille des polZesters 
NodifiÏs� *l est enWiron � Gois plus ÏlastiRue 
et a une Neilleure Gorce de rÏtractation 
Ruhune fibre standard de polZester� %e 
plus
 HrÉce Ë ses propriÏtÏs intrinsÒRues
 
cette fibre rÏsiste bien au cIlore et auY 67
 
et est insensible auY laWaHes GrÏRuents�

%urant la pratiRue des diGGÏrents sports
 
les GrotteNents dus auY coutures sont noN�
breuY et sources dhirritations� %e plus
 les 
[ones de Konctions reliÏes par des cou�
tures sont souNises Ë de plus Hrandes 
contraintes et nÏcessitent une plus Hrande 
ÏlasticitÏ� "insi
 les industriels ont Nis au 
point diWerses solutions tecIniRues pour 
suppriNer ou rÏduire GorteNent les coutures�

Le sans-couture ou "seamLess"

*nitialeNent dÏWeloppÏ pour la linHerie
 le 
sans-couture ou "seamless" s�adapte 
aussi parGaiteNent Ë lhactiWeXear� 6n ar�
ticle sans�couture a une conception tubu�

laire rÏalisÏe Ë partir d�un NÏtier Ë trico�
ter circulaire
 Rui perNet un traWail de 
Nailles spÏcifiRue� *l est ainsi possible 
de rÏaliser des eGGets de Naille ou de 
contention Ë certains endroits� -�intÏHra�
tion de ceinture et d�ourlet se Gait donc 
directeNent par tricotaHe
 et tout coNNe 
son noN l�indiRuey sans couture� 

cette absence de coutures confère au 
produit de la souplesse, du confort et 
une sensation de seconde peau. De 
plus
 par les Wariations de tricotaHe et de 
fibres utilisÏes
 la tecInoloHie ýseaNlessý 
perNet de � 
• 4outenir les Nuscles et accoNpaHner 

les NouWeNents� 
• &Yercer une coNpression Nusculaire 

prÏcise sur les [ones ciblÏes� 
• *ntroduire des [ones de Nicro�Nas�

saHe HrÉce au cIoiY des fibres

• 3enGorcer les [ones sensibles Ë l�abra�

sion 	eY� entre�KaNbe des cuissards
�

NB : Un article sans-couture ou seamless 
n’est pas totalement sans-couture, c’est 
un article à confection réduite.

d'autres techniques sont utilisées afin 
d'obtenir des produits sans-couture.

Le thermocoLLage

Le thermocollage est une tecIniRue 
de conGection Rui consiste Ë utiliser des 
points de colle portÏs Ë trÒs Iaute teNpÏ�
rature pour souder deuY tissus entre euY� 
4i les prÏcautions de conception sont 
bien NaÔtrisÏes
 notaNNent la teNpÏra�
ture de Gusion de la colle
 cette tecIniRue 
perNet d�obtenir un eYcellent Naintien 
en toute discrÏtion
 puisRu�elle ÏWite les 
surÏpaisseurs liÏes auY coutures� &lle est 
touteGois souWent dÏlaissÏe au profit du 
contre�collaHe�

Le contre-coLLage 

Le contre-collage consiste Ë asseNbler 
deuY supports teYtiles Ë l�aide d�une fine 
pellicule de polZNÒre� -�adIÏrence entre 
les deuY supports est alors assurÏe
 soit 
Ë l�aide d�un adIÏsiG
 soit au NoZen d�une 
Iaute teNpÏrature Rui Gait Gondre les po�
lZNÒres et Rui
 associÏe Ë une pression 
ÏleWÏe
 perNet l�adIÏsion�

t 5���® tecInoloHZ bZ -:$3"®
 *nWista
t 9anadu
 )ZosunH

t 3adZarn® 4tretcI
 3adici (roup
t 5reWira® 9pand
 5reWira

ABSENCE DE COUTURE
ABSENCE OF SEAMS
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eLastane’s neW chaLLengers 

Researchers have developed new elastic 
fibers to compete against elastane. They are 
mainly derivatives of polyester and can be 
used in a pure form in fabrics.

Elastomultiester

Elastomultiester is a thread composed of 
different polymers that are present in each 
filament. It can be stretched to at least 1.5 
its initial length, and then regain its initial 
length as soon as stretching stops. When 
mixed with other fibers, a minimum of 20% 
elastomultiester is required to make an 
"elastic" fabric. 

PTT

PolyTrimethylene Terephthalate (PTT) 
is appreciated for its suppleness, elastic 
spring-back and tinctorial affinity. PTT is 
another modified polyester that brings 
together the comfort of polyamide (soft to 
the touch) and the easy care of polyester 
(quick drying, stain resistant…).

PBT

PolyButylene Terephthalate (PBT) also 
belongs to the family of modified polyesters. 
It is roughly three times more elastic and 
because of its intrinsic properties, this fiber 
resists chlorine and UV well, and is not 
affected by frequent washing.

When practising a number of different 
sports, there is a lot of rubbing caused by 
seams and this is a source of unpleasant 
irritations. On top of this, areas where joins 
are linked by seams are subject to greater 
constraints and therefore require greater 
elasticity. So, industrialists have perfected 
various technical solutions to get rid of or 
greatly reduce seams.

seamLess

Initially developed for the lingerie, seamless 
is also being adapted for activewear 
products. A seamless article has a tubular 
design achieved on a circular knitting 

machine, which enables specific stitches 
to be worked on. In this way, it is possible 
to achieve stitch effects or restraints 
in certain places. The belt and hem are 
thus integrated directly by knitting, as the 
name suggests… seamlessly.

The absence of seams gives the product 
suppleness, comfort and the feeling of 
a second skin. Because of the possible 
variations of knitting and fibers used, 
"seamless" technology can also: 

• Support the muscles and guide move-
ments.

• Exert precise muscular compression in 
targeted areas.

• Introduce micro-massage areas thanks 
to specifically chosen fibers,

• Reinforce areas sensitive to abrasion (for 
example, the crotch of cycling pants).

NB: A seamless article is not entirely 
without seams, rather an article with less 
manufacturing involved.

Other techniques are used to achieve 
seamless products.

thermofusing

Thermofusing is a sewing technique 
that consists of using glue spots heated 
to a very high temperature to solder two 
fabrics together. If the design precautions 
are heeded, in particular the fusion 
temperature of the glue, this technique 
can provide excellent but very discreet 
support, as it avoids the additional 
thickness associated with seams. All 
the same, this technique is now often 
neglected in favor of lamination.

Lamination

Lamination consists in assembling two 
textile products by using a fine polymer 
film. Adhesion between the two materials 
is ensured either by using an adhesive or 
by using a high temperature which melts 
the polymers, and which, when coupled 
with high pressure, enables adhesion.

Nowadays, the challenge is no longer just 
"to weld" two textiles but also to confer 
specific properties on these welds. 

• Elasticity: As well as reducing irritating 
rubbing, lamination have elastic pro-
perties which heighten the "muscular 
compression" properties.



%e nos Kours
 l�enKeu n�est plus uniRueNent de 
ýsouderý deuY teYtiles Nais aussi de conGÏrer 
des propriÏtÏs Ë ces soudures�
• L'élasticité � &n plus de rÏduire les Grotte�

Nents
 le contre�collaHe a des propriÏtÏs 
ÏlastiRues Rui accentuent les propriÏtÏs 
d�une ÏtoGGe ýË coNpression Nusculaireý�

• L’imperméabilité � -e polZNÒre utilisÏ peut 
boucIer les pores du teYtile afin d�eNpÐcIer 
l�eau de pÏnÏtrer
 alors Rue la couture tradi�
tionnelle laisse passer l�eau�

• La respirabilité � (rÉce Ë lhutilisation de 
polZNÒres Rui ýrepoussentý l�IuNiditÏ eYtÏ�
rieure tout en laissant lhair circuler
 le contre�
collaHe deWient respirant� 

La société bemis est Ë la pointe dans la tecI�
noloHie du contre�collaHe�

La soudure par uLtrasons

La soudure par ultrasons repose sur un 
pIÏnoNÒne Wibratoire� -�opÏration nÏces�
site Ru�une des deuY NatiÒres Ë souder soit 
un tIerNoplastiRue 	NatiÒre Rui se raNollit
 
dhune GaÎon rÏpÏtÏe
 lorsRuhelle est cIauGGÏe 
au�dessus dhune certaine teNpÏrature
 Nais 
Rui
 au�dessous
 redeWient dure
� 

des vibrations de haute fréquence sont 
enWoZÏes auY eYtrÏNitÏs des deuY teYtiles Ë 
souder
 par le biais dhun outil Wibrant appelÏ 
sonotrode 	tÐte de soudure Ë ultrasons
� -a 
soudure se Gait HrÉce Ë la cIaleur enHendrÏe 
Ë lhinterGace des deuY piÒces� -a soudure est 
terNinÏe aprÒs reGroidisseNent coNplet du 
plan de Kointure et on obtient un asseNblaHe 
perNanent de deuY piÒces�

-e soudaHe par ultrasons est une tecIniRue 
dhasseNblaHe rapide et ÏconoNiRue Nais 
certaines NatiÒres ont des points de Gusion 
trop Iauts pour Rue les sonotrodes actuelles 
puissent leur perNettre le cIanHeNent de 
GorNe nÏcessaire� "insi
 ce procÏdÏ shappliRue 
GacileNent auY polZNÒres orHaniRues Ë point de 
Gusion bas 	� ���¡$
 coNNe le polyamide 6, le 
polyamide 11, le polyéthylèney Nais est plus 
diGficile
 Woire iNpossible
 pour les polZNÒres Ë 
point de Gusion plus Iaut 	� ���¡$
 coNNe le 
polZester 	point de Gusion de ���¡$
y

Le cLean cut

Le clean cut est une tecIniRue de dÏcoupe 
au laser des NatiÒres teYtiles indÏNaillables� 
-a NatiÒre ne filant pas
 aucune couture n�est 
nÏcessaire�

environ 25% des femmes 
réduisent leur séance d’en-
traînement, son intensité, ou 
évitent même de faire du sport 
en raison de la douleur ressentie 
dans la poitrine. Le type de sport et 
l’intensité de sa pratique vont directe-
ment impacter la poitrine.

About 25% of women reduce their training 
session, reduce the intensity, or even avoid 

doing sport because of the pains, they feel in 
the chest. The type of sport and the intensity 

with which it is carried out have a direct 
impact on the bust.

La brassière de sport est l�ÏlÏNent indis�
pensable pour une sportiWe aHuerrie� &lle 
protÒHe
 Naintient la poitrine
 et ÏWite ainsi 
les balloteNents Rui distendent lhenWe�
loppe cutanÏe et les liHaNents suspen�
seurs des seins�

-e cIoiY du soutien�HorHe s�aGfirNe donc 
coNNe aussi capital Rue le cIoiY des 
cIaussures þ plus la poitrine est impor-
tante, plus le sport pratiqué génère des 
impacts forts. 'itness
 runninH
 sport de 
coNbat
 [uNba���
 les NarRues dÏWeloppent 
des produits pour les diGGÏrents sports�

-es Gabricants dhaccessoires pour les sous�
WÐteNents innoWent donc rÏHuliÒreNent pour 
apporter conGort
 rÏsistance et tecInicitÏ�

t Les systèmes de fixation � "dap�
tables Ë tous les soutiens�HorHe
 des 
systèmes d’agrafes spécifiques em�
pÐcIent le GrotteNent sur la peau et 
rÏduisent siHnificatiWeNent les douleurs 
auY niWeauY des attacIes� -e conGort est 
apportÏ HrÉce Ë des NatÏriauY lisses et 
anti�abrasion Rui Hlissent sur la peau
 et 
oGGrent une plus Hrande [one de contact 
uniGorNe
 aWec une rÏpartition de la pres�
sion des attacIes lors du NouWeNent� 
$ertains Gabricants proposent des sys-
tèmes de fixation renforcés par des 
mousses ou du gel à l'intérieur
 idÏals 
pour la pratiRue du fitness ou du ZoHa
 
des fermetures à glissières sur le de-
vant pour Gaciliter lhenfilaHe���

t Les breteLLes � .ÐNe si l�ÏlasticitÏ 
des NatÏriauY et le soutien naturel des 
seins contribuent au Naintien
 le Iaut de 
l�Ïpaule est un point culNinant Rui subit 
le plus de contraintes dues Ë l�aNortis�
seNent du sein� 1lusieurs paraNÒtres 
aNÏliorent le Naintien et le conGort � 
� L’épaisseur de la bretelle Rui perNet 

une Neilleure rÏpartition de la pression�
� Les renforts en mousse ou en gel, 

spÏcifiRues en Gonction de la taille des 
seins et du sport pratiRuÏ
 Rui per�
Nettent un Neilleur aNortisseNent sur 
la peau lors de l�ÏtireNent� 

The sports bra is an indispensable item 
for the hardened sportswoman. It protects 
and supports the bust, and so avoids the 
bouncing movements which stretch the 
breasts’ cutaneous girdle and suspensory 
ligaments.

Bra choice is proving to be just as 
important as shoe choice! The bigger the 
bust, the greater the impact caused by 
the sporting activity. Fitness, running, 
gymnastics, combat sports, zumba, etc., 
brands are developing products for these 
different sports.

So underwear accessory manufacturers 
regularly innovate to improve comfort, 
resistance and high-tech.

• FASTENING SYSTEMS: Specific clip 
systems, which can be adapted for all 
bras, prevent rubbing on the skin and 
significantly reduce pain around the 
fittings. Smooth, anti-abrasion fabrics 
which slip over the skin provide com-
fort. They also give a larger contact zone 
which in turn spreads the pressure load 
during movement. Some manufacturers 
offer fastening systems that are rein-
forced with foam of gel inside, making 
them ideal for sports which are done on 
the floor, such as fitness or yoga, others 
come with zips in front which make the 
bra easier to put on, etc.

• STRAPS: Even if the fabric’s elasticity 
and the natural lift of the breasts 
contribute to support, the top of the 
shoulder is a high point which takes 
the most strain caused by absorbing 
breast movements. Several factors can 
improve support and comfort: 

FOCUS ON LINGERIE  
ACCESSORIES

• Impermeability: Impermeability is one 
of the much sought-after properties of 
lamination, as the polymer used can 
block up the pores of the textile in order 
to prevent water penetration, whereas 
traditional seams let water through.

• Breathability: Because new polymers 
are used which "repel" external humidity 
whilst letting air circulate, the lamination 
also becomes breathable. 

The company Bemis is at the forefront of 
lamination technology. 

uLtrasonic WeLding

Ultrasonic welding relies on a vibratory 
phenomenon. For the purpose of the opera-
tion, one of the two materials to be welded 
must be a thermoplastic (a material which 
softens, repeatedly, when heated above a 
certain temperature, but which becomes 
hard again when it drops below that tem-
perature). 

High frequency vibrations are sent to the 
extremities of both textiles to be welded, 
via a vibrating tool called a sonotrode (ul-
trasonic welding head). The weld comes 
about from the heat generated at the inter-
face of the two parts. The weld is completed 
once the join between them has completely 
cooled down and the two parts are now per-
manently assembled.

Ultrasonic welding is a rapid, economical 
assembly technique but the fusion points 
of some materials are too high for the cur-
rent sonotrodes to be able to change their 
shape. So, this process can easily be ap-
plied to organic polymers with a low fusion 
point (< 200°C) like polyamide 6, polyamide 
11, polyethylene… but it is more difficult, if 
not impossible, for polymers with a higher 
fusion point (> 200°C) like polyester (fusion 
point of 255°C)…

cLean cut

The clean cut is a laser-cutting technique 
for ladder proof textile materials. Because 
the material does not run, no seam is re-
quired.



"Wec le dÏWeloppeNent de nouWeauY 
usaHes et des applications diWerses 
	NonitorinH dans le doNaine du sport
 
suiWi des patIoloHies ou des paraNÒtres 
pIZsioloHiRues dhun indiWidu dans le do�
Naine de la santÏy

 les teYtiles connec�
tÏs peuWent entreWoir un aWenir radieuY þ

(rÉce Ë l�apparition d�applications de 
suiWi sportiG dÏcoulant de la dÏNocrati�
sation du ýRuantified selGý coNNe run-
tastic, runkeeper, fitbit, nike training 
club ou encore fizzup, le sport-loisir se 
confond de plus en plus avec le sport-
performance.

"insi
 les sportiGs
 dÏsorNais IabituÏs Ë 
suiWre l�ÏWolution de leurs perGorNances
 
sont Ë l�aGGßt de nouWelles tecInoloHies 
directeNent intÏHrÏes Ë leur ÏRuipe�
Nent� &n eGGet
 en Ïtant directeNent au 
contact de leur corps
 elles leur per�
Nettent de suiWre encore plus prÏcisÏ�
Nent leurs perGorNances et les allÒHent 
de tout ÏRuipeNent de suiWi
 parGois en�
coNbrant
 tels Rue les sNartpIones� 

" titre dheYeNple
 mbody
 le sIort 
connectÏ dÏWeloppÏ par puls@care, 
est ÏRuipÏ dhÏlectrodes de surGaces Rui 
Nesurent lhactiWitÏ Nusculaire 	&.( � 
ÏlectroNZoHrapIie
 des Ruadriceps et 
iscIio�KaNbiers
 afin de prÏWenir des 
risRues de blessures
 ou en pIase de 
rÏ�atIlÏtisation� 3eliÏ Ë un sNartpIone 
ou Ë un ordinateur
 les paraNÒtres sont 
enreHistrÏs pendant l�entraineNent ou 
les coNpÏtitions
 pour Nesurer l�ÏWolu�
tion de la perGorNance Nusculaire� $et 
ÏRuipeNent est plÏbiscitÏ par les clubs 
de Gootball et de ruHbZ pour analZser 
l�eGGort et la perGorNance dhune ÏRuipe 
entiÒre sur le terrain�

UN VETEMENT QUI VOUS COACHE
A GARMENT THAT COACHES YOU

As new uses and diverse applications are 
developed (monitoring in the field of sport, 
monitoring an individual’s pathologies or 
physiological parameters in the field of 
health…), connected textiles have a very 
bright future ahead!

Thanks to the appearance of sports moni-
toring applications, which have arisen 
from the democratization of the “quanti-
fied self” such as Runtastic, Runkeeper, 
Fitbit, Nike Training Club or Fizzup, there 
is an ever increasing overlap between 
athleisure sport and performance sport.

So sportspeople are now used to tracking 
the evolution of their performance, and are 
on the look-out for new technologies that 
are directly integrated into their equip-
ment. In fact, because these technologies 
are in direct contact with their body, they 
enable them to track their performance 
with even greater precision and remove 
the need to carry cumbersome monitoring 
equipment such as smartphones. 

By way of example, Mbody, a connected 
short developed by Puls@care, is 
equipped with surface electrodes which 
measure muscular activity (EMG: 
electromyography) in the quadriceps 
and hamstrings to prevent the risk of 
injuries, or during reathletisation. Linked 
to a smartphone or a computer, the 
parameters are recorded during training 
or competitions, to measure the change in 
muscular performance. This equipment 
is a tremendous hit with football and 
rugby clubs for analyzing the effort and 
performance of a whole team on the pitch.

CONNECTED

CONNECTED

en 2014, le marché des 
textiles connectés repré-
sentait déjà 6,5 milliards 
d’euros. d’après les estimations 
des cabinets gartner et idate, environ 
26 millions de vêtements connectés 
pourraient être vendus en 2016.

In 2014, the connected textile market was 
already worth 6.5 billion euros. According to 

estimates by industry analysts Gartner and 
Idate, about 26 million connected garments 

could be sold in 2016.

� L’élasticité Rui doit Ðtre parGaiteNent 
adaptÏe pour retenir correcteNent la 
poitrine lors de l�eGGort
 sans coNpres�
ser la sportiWe
 et lui Harantir une liber�
tÏ de NouWeNent�

Ainsi, quand on a une forte poitrine, on pré-
fère les modèles aux larges bretelles croi-
sées dans le dos (en forme de X ou de Y) afin 
d’assurer un bon maintien pendant l’effort.

t Les bandes éLastiques � &lles 
sont utilisÏes depuis lonHteNps pour les 
sous�WÐteNents et WÐteNents prÒs du 
corps� &lles se dotent dÏsorNais aussi 
de propriétés techniques et respi-
rantes
 Rui perNettent le passaHe dheau 
et de Wapeur et conserWent leur reprise 
d’élasticité Ruel Rue soit le tauY d�IuNi�
ditÏ enWironnant�

t Les bandes antigLisse siLico-
nées et bordures siLiconées � 
Le silicone possÒde des RualitÏs de 
rÏsistance Ë l�abrasion
 Ë l�IuNiditÏ
 auY 
67 et a de Hrandes RualitÏs tIerNiRues� 
*l peut Ðtre ainsi utilisÏ en dÏpose conti�
nue sur les bordures, sangles et ru-
bans
 Nais aussi en enduction sur les 
fils aWant tissaHe�

t Les bonnets sans coutures � $es 
bonnets
 conGortables et non irritants
 sont 
obtenus par thermoformage� *l shaHit 
de GorNer Ë cIaud les bonnets sur des 
Noules
 afin Ruhils Hardent lheNpreinte de 
la poitrine� 0n obtient ainsi des soutiens�
HorHe parGaiteNent adaptÏs Ë la GorNe 
de la poitrine
 sans Ruhil soit nÏcessaire 
dheGGectuer un asseNblaHe de piÒces�

1ar ailleurs
 pour rÏpondre encore plus 
auY besoins des sportiWes
 on peut aussi 
aKouter des mousses perforées et des 
traitements antibactériens au sein NÐNe 
des bonnets
 ou des bandes de silicone 
à la base des bonnets Rui reNplacent les 
arNatures� 1our le bain
 les bonnets sont 
imperméabilisés afin d�accÏlÏrer le sÏ�
cIaHe
 d�aNÏliorer la durabilitÏ du Naillot 
et de prÏWenir le dÏWeloppeNent de bactÏ�
ries en lien aWec l�IuNiditÏ rÏsiduelle�

&nfin
 les derniÒres aWancÏes tecInolo�
HiRues aNÏliorent non seuleNent la forme 
du bonnet Rui deWient trÒs procIe de celle 
du sein 	NÏNoire de GorNe induite par la 
cIaleur du sein sur le bonnet
 Nais aussi 
le toucher du bonnet Rui ýiNiteý au NaYi�
NuN celui de la poitrine 	aKout dhune fine 
coucIe couWrante soZeuse
�

- The width of the strap which can 
spread the pressure better. 

- Reinforcements made of foam or 
gel, tailored specifically to breast 
size and type of sport, which help 
the skin to absorb stretching 
movements more easily. 

- Elasticity must be perfectly adapted 
so that it maintains the bust correctly 
during effort, without compressing 
the sportswoman and ensuring that 
she can move freely.

Thus, if you have large breasts, you should 
opt for styles that have wide straps that 
crossover behind (X or Y shaped) to gua-
rantee good support during effort.

• ELASTIC STRIPS: We have used them 
for a long time in underwear and 
close-fitting clothes. Now they also 
have technical and wicking proper-
ties, which allow water and vapor 
to pass through and maintain their 
spring-back capacity whatever the 
environmental humidity is.

• NON-SLIP SILICONIZED BANDS AND 
SILICONIZED EDGES: Silicon can 
resist abrasion, humidity and UV and 
has excellent thermal qualities. It can 
either be used as a continuous strip 
on edges, straps and ribbons or as a 
coating on the yarns prior to weaving.

• SEAMLESS CUPS: This type of 
comfortable, non-irritating cups is 
obtained by thermoforming. The cups 
are heat-formed on molds, so that 
they retain the shape of the breast. In 
this manner, bras are obtained that 
perfectly fit the shape of the breast 
without needing other pieces to be 
assembled. 

Furthermore, in order to meet the needs 
of sportswomen even better, perforated 
foam and antibacterial treatments can 
be added within the cup itself, or in the 
silicon bands at the base of them, which 
replace under wiring (this is used mainly 
for sports that do not require too much 
support such as yoga). For bathing, cups 
are waterproofed to speed up drying, to 
improve the costume’s durability and to 
prevent the sort of bacterial development 
that is linked to residual dampness.  

Finally, the latest technological progress 
improves not only the shape of the cup, 
which becomes as close as possible to 
that of the breast (shape memory caused 
by the heat of the breast on the cup) but 
also the feel of the cup which "imitates" 
that of the chest (a fine layer of silky 
material is added).

"rt .artin
 "lHe &lastic
 #ertIeas � $ie
 
$IeZnet &lastics
 %eWsel
 'asIion 3esources
 

(robelastic
 .uelNeiIer
 0dea
 1rZN 
*ntiNates
 4atab
 4eraN
 57#©.uelNeiIer



©Wair

"Wair", Le fouLard connecté 
anti-poLLution

L'étoffe de ce foulard est conGectionnÏe 
aWec un tissu en dioxyde de titane, et dis�
pose dhune pocIe dans laRuelle se trouWe 
un NasRue� &n cas de pollution
 il suGfit de 
le Hlisser sur le ne[ pour se protÏHer des 
Nicroparticules� -e Goulard est aussi ÏRui�
pÏ dhun capteur aNoWible
 connectÏ Ë un 
sNartpIone� *l perNet dhanalZser lhair aN�
biant et en cas de Gorte pollution
 dhaWertir 
lhutilisateur� .ais surtout
 en collectant les 
donnÏes transNises par lhenseNble des 
capteurs
 le sZstÒNe perNettra de re�
constituer
 en teNps rÏel
 la coNposition 
de lhair et sa teneur en polluants�

6ne GaÎon pour caroline Van renter-
ghem
 lhinitiatrice de ce proKet
 de contri�
buer Ë lhaNÏlioration de lhenWironneNent � 
"C'est un peu le Waze de l'environne-
ment : plus il y aura d'utilisateurs, plus 
les données seront précises".

un t-shirt pour préVenir  
Les crises d'épiLepsie

bioserenity
 start�up parisienne
 dÏWe�
loppe actuelleNent la première solution 
de diagnostic de l’épilepsie GondÏe 
sur l�utilisation d�un WÐteNent connectÏ
 
d�une application Nobile et d�une plate�
GorNe ýcloudý� 6n NonitorinH de l�Ïpilep�
sie Rui sÏduit dAores et dÏKË les associa�
tions de patients�

des "éLectrodes textiLes" 
inspirées des kimonos

Et si demain, il était possible de contrôler 
son activité cardiaque grâce à ses vête-
ments, en utilisant un procédé innovant 
permettant de transformer une partie 
d’un textile en électrode !

6ne ÏRuipe de chercheurs du départe-
ment bioélectronique de mines saint-
étienne shest inspirÏe dhune tecIniRue 
ancestrale de coloration des LiNonos � la 
méthode yuzen� $elle�ci consiste Ë dÏ�
poser de la pÉte de ri[ sur le contour du 
NotiG souIaitÏ pour rÏaliser un pocIoir
 
aWant d�appliRuer le colorant Ë l�intÏrieur� 
-a pÉte de ri[ est ensuite rincÏe Ë l�eau
 
ne laissant Rue la GorNe colorÏe dÏsirÏe� 

"Wair", the connected  
anti-poLLution scarf

The fabric of this scarf is manufactured 
with material made from titanium dio-
xide and has a pocket which contains a 
mask. If there is pollution, all you have to 
do is slip it over your nose to be protected 
from micro-particles. The scarf is also 
equipped with a removable sensor that is 
connected to a smartphone. It can analyze 
the surrounding air and if pollution levels 
are high, it alerts the user. But most of all, 
the system can reconstitute in real time 
the composition of the air and how much 
pollution it contains, by collecting data 
transmitted from all the sensors.

This is how Caroline Van Renterghem, 
who initiated the project, contributes to 
improving the environment: "It's a bit like 
Waze, but for the environment: the more 
users there are, the more precise the data 
will be".

a t-shirt that Warns of an 
imminent epiLepsy crisis

BioSerenity, a Parisian start-up, is cur-
rently developing the first diagnostic so-
lution to epilepsy based on the use of a 
connected garment, a mobile app and a 
"cloud" platform. Patient associations are 
already bowled over by this epilepsy moni-
toring device.

"textiLe eLectrodes" inspired 
by kimonos

And what if tomorrow it were possible to 
control your cardiac activity through your 
clothes, by using an innovative process 
that transforms part of a textile into an 
electrode!

A team of researchers at the bioelec-
tronics department of the Saint-Étienne 
School of Engineering has taken their 
inspiration from an ancestral technique 
for dyeing kimonos: the Yuzen method. It 
consists of placing a rice-paste around the 
outside of the design to create a stencil, 
before applying dye on the inside. The 
rice-paste is then rinsed off with water, 
leaving behind the desired shape which is 
now dyed.   

%�autres WÐteNents connectÏs pour les 
sportiGs sont dÏKË sur le NarcIÏ coNNe 
le ýd-shirtý 	%iHital�4Iirt
 de cityzen 
sciences ou encore la gamme de vête-
ments connectés 	t�sIirt
 dÏbardeurs
 
coNbinaisons
 de hexoskin�

-�intÏHration de ces tecInoloHies ne serait 
pas possible sans fibres conductrices 	eY�� 
circuitextm de noble biomaterials
� %euY 
options eYistent � les fibres coNposÏes de 
NÏtal et celles coNposÏes de carbone Rui 
sont
 de nos Kours
 plus utilisÏes car Noins 
sensibles Ë l�eau et plus rÏsistantes�

-es teYtiles connectÏs ont un cIaNp d�ap�
plication considÏrable dans le doNaine de 
la santÏ � Hestion des 67
 de la pollution
 
prÏWention des risRues cardiaRuesy

"neViano", Le maiLLot de bain 
connecté pour bronzer en 
toute sécurité

-a start�up spinalli design a dÏWeloppÏ 
des maillots de bain "intelligents" pour 
GeNNe
 IoNNe et enGant Rui donnent une 
alerte pour ÏWiter de prendre des coups de 
soleil�

$es Naillots de bain disposent d�un petit 
capteur ÏtancIe Rui Nesure le raZonne�
Nent des ultraWiolets� -es inGorNations sont 
transNises directeNent au sNartpIone ou 
Ë la tablette de l�utilisateur
 Rui aura prÏala�
bleNent paraNÏtrÏ son tZpe de peau
 son 
niWeau de bron[aHe
 sa durÏe dheYposition 
au soleil��� (rÉce Ë toutes ces prÏcisions
 
l�application pourra dÏclencIer une alerte 
ýpusIý l�inWitant Ë utiliser sa crÒNe solaire�

Dernières nouveautés :
t La géolocalisation des enfants sur la 

plage � %Òs Rue lhenGant shÏloiHnera Ë 
plus de �� NÒtres de sa NÒre
 celle�ci 
sera prÏWenue par une alerte sur son 
sNartpIone�

t La fonction multi-capteurs qui permet 
de gérer l’ensoleillement d’un nombre 
illimité de personnes � 
5rÒs pratiRue pour les 
GaNilles noNbreuses 
ou pour les respon�
sables de colonies 
de Wacances þ

UN VETEMENT QUI PREND SOIN DE VOUS
A GARMENT THAT TAKES CARE OF YOU

There are already other connected 
garments for sportspeople on the market, 
such as the "D-Shirt" (Digital-Shirt) 
by Cityzen Sciences or the range of 
connected garments (t-shirts, tank tops, 
suits) by Hexoskin.

It would not be possible to integrate these 
technologies without conductive fibers 
(ex.: CircuitexTM by Noble Biomaterials). 
There are two options: fibers composed of 
metal and those composed of carbon wich 
are nowadays more used because they are 
more resistant and less sensitive to water.

Connected textiles have a broad spectrum 
of applications in the field of health: UV 
and pollution control, prevention of cardiac 
risk…

"neViano", the connected 
sWimsuit that Lets you tan in 
compLete safety

The start-up Spinalli Design has developed 
"intelligent" swimsuits for women, men 
and children that give a warning so that 
sunburn can be avoided.

These swimsuits have a watertight sen-
sor that measures ultraviolet rays. The 
information is directly transmitted to the 
smartphone or tablet belonging to the 
user, who enters the parameters for their 
skin type, level of tan, and length of sun ex-
posure beforehand... Thanks to all of this 
information, the application can trigger a 
"push" alert which reminds the user to ap-
ply sun cream.

The latest news:

• Geo-localization of children on the 
beach: As soon as the child strays further 
than 50m from its mother, she is warned 
by an alert on her smartphone.

• A multi-sensor function that can ma-
nage sun ex-
posure for 
an unlimited 
number of 
people: Very 
useful for 
large families 
of those in 
charge of ho-
liday camps!



Technique de coloration 
japonaise Yuzen / Japanese 
dyeing technique Yuzen

Les électrodes textiles sont 
identifiables par la coloration du 

PEDOT:PSS sur le tissu
Textile electrodes can be identified by Textile electrodes can be identified by 
the PEDOT:PSS coloring on the fabricthe PEDOT:PSS coloring on the fabric

1our un patient assis
 les Ïlectrodes teYtiles 	en 
bleu
 donnent des ÏlectrocardioHraNNes 	&$(
 
d�aussi bonne RualitÏ Rue ceuY d�Ïlectrodes NÏdi�
cales classiRues 	en rouHe
� � For a sitting patient, 
the textile electrodes textiles (in blue) produce elec-
trocardiograms (ECG) of as good quality as classic 
medical electrodes (in red).

1our un patient en NouWeNent
 les &$( 
d�Ïlectrodes teYtiles 	en bleu
 sont plus 
prÏcis Rue les &$( d�Ïlectrodes classiRues 
	en rouHe
� � For a sitting patient, the textile 
electrodes textiles (in blue) produce electro-
cardiograms (ECG) of as good quality as classic 
medical electrodes (in red).
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SUSTAINABLE

L'industrie textile est 
la 3ème industrie la plus 
polluante derrière l'industrie 
pétrolière et papetière, en termes de 
consommation d'eau, et 13,1 millions 
de tonnes de textiles sont "jetées", 
chaque année, sur la planète !

The textile industry is the 3rd most polluting 
after the petrochemical and paper/pulp 

industries in terms of water consumption,  
and 13.1 million tons of textiles "thrown  

away" every year on the planet!

ORGANIC

-a perGorNance dhun teYtile ne se liNite 
pas auY innoWations tecIniRues þ -hac�
tiWeXear doit ÏHaleNent rÏpondre auY 
enjeux environnementaux� %hautant 
Rue les sportiGs
 trÒs souWent aNoureuY 
de la nature
 berceau de leur entraine�
Nent
 sont trÒs attentiGs auY eGGorts Rui 
sont Gaits en la NatiÒre�

3epenser le cZcle de Wie coNplet des 
WÐteNents
 liNiter l�iNpact de la filiÒre teY�
tile�IabilleNent et recZcler intelliHeNNent 
les noNbreuY dÏcIets est essentiel�

-es noNbreuY Gabricants de ýteYtiles 
sportiGsý lhont bien coNpris et proposent 
rÏHuliÒreNent de nouWelles solutions 
pour rÏduire lheNpreinte enWironneNen�
tale de leur production�

*ls traWaillent essentielleNent sur � pistes � 
t La diminution de l’impact environ-

nemental de la production de fibres
 
tissus et accessoires
 en aNÏliorant 
l�eGficacitÏ des process en terNes de 
consoNNation d�eau et d�ÏnerHie
 de 
perte de NatiÒre
 ou de toYicitÏ des 
substances cIiNiRues utilisÏes� 

 process dyefast de heiq, fibre 
dorlastan™ V550 de asahi kasei…

t L’utilisation de matières premières 
bio-sourcées donc renouvelables, 
coNNe la cellulose
 le NaÕs
 les al�
Hues
 les crustacÏs
 la noiY de coco ou 
encore le lait pour GabriRuer des fibres 
cellulosiRues plus respectueuses de 
lhenWironneNent 	viscose de bambou, 
tencel® de Lenzingy
 et�ou des fibres 
biosZntIÏtiRues 	polylactide, eVo® de 
fulgary


t L’utilisation de matières recyclées, 
coNNe le 1&5 proWenant des bou�
teilles d�eau ou le polZaNide issu 
des filets de pÐcIe
 afin de produire 
de nouWelles fibres 	econyl® ntf de 
aquafil group, roica™ ecosmart de 
asahi kaseiy
� 

Textile performance is not limited to 
technical innovation! Activewear must 
also meet environmental challenges, 
the more so as sports people pay great 
attention to efforts made in this domain, 
because many of them love the nature 
which is the cradle where they train.

It is essential to rethink the full cycle 
of clothing, to limit the impact of the 
clothing-textile sector and to recycle the 
waste products intelligently.

The many "sports textiles" manufacturers 
have understood this and regularly 
come up with new solutions to reduce 
the environmental footprint of their 
production.

They are exploring three main avenues: 

• Reducing the environmental impact of 
fiber, fabric and accessory production, 
by improving the efficiency of processes 
in terms of water and energy consump-
tion, wastage, and the toxicity of the 
chemical substances used. 

 DYEFAST process by HeiQ, Dorlastan™ 
fiber V550 by Asahi Kasei…

• Using bio-sourced and therefore re-
newable raw materials, such as cellu-
lose, maize, seaweed, shellfish, coconut 
or milk to manufacture cellulose fibers 
that respect the environment better 
(bamboo viscose, Tencel® by Lenzing…) 
and/or biosynthetic fibers (polylactide, 
EVO® by Fulgar…)

• Using recycled materials, like PET from 
water bottles or polyamide from fishing 
nets, to produce new fibers (Econyl® 

NTF by Aquafil Group, Roica™ Ecosmart 
by Asahi Kasei…). 

-�obKectiG n�Ïtant plus de peindre un NotiG sur 
un LiNono Nais de rendre une partie d’une 
étoffe conductrice
 le colorant a ÏtÏ reN�
placÏ par un polymère organique conduc-
teur : le pedot:pss� 1our l�appliRuer
 il est 
nÏcessaire de rÏaliser un pocIoir� 6n filN 
de polZaNide est dÏcoupÏ au laser pour Gor�
Ner une bordure du NotiG Woulu Rui serWira 
d�Ïlectrode�

-e pÏriNÒtre
 ainsi dÏfini
 est recouWert de 
1%.4 liRuide
 un polZNÒre IZdropIobe 
Rui ne se NÏlanHe pas aWec des produits 
aRueuY� -e tissu est ensuite dÏposÏ sur cette 
double coucIe
 et Wa alors absorber le 1%.4 
	incolore

 transposant le pourtour du NotiG 
recIercIÏ sur le tissu� -e filN de polZaNide 
est ensuite retirÏ
 et le 1&%05� 144 liRuide 
peut alors Ðtre appliRuÏ sur le teYtile Rui ab�
sorbera le polZNÒre conducteur� $oNNe le 
1&%05�144 est une substance aRueuse
 elle 
reste confinÏe dans la [one dÏliNitÏe par la 
barriÒre de 1%.4 IZdropIobe� -e teYtile est 
ensuite cIauGGÏ pour solidifier les polZNÒres 
et finaliser leur intÏHration dans les Nailles� La 
zone conductrice de pedot:pss "peinte" 
sur le tissu est ainsi prête à servir d’élec-
trode. (rÉce Ë la coucIe de 1%.4 restant 
sur le teYtile et entourant la [one conductrice
 
il est possible de dÏposer d�autres NatÏriauY
 
coNNe des Hels ioniRues sur la partie actiWe 
des Ïlectrodes afin d�aNÏliorer le contact 
aWec la peau�

Les résultats performants de ces nouWeauY 
NatÏriauY pour le tracÏ d�&$( perNettent 
d�ouWrir la Woie auY applications médicales, 
notaNNent en terNes de prÏWention� &n 
'rance
 plus de ��� ��� personnes sont Wic�
tiNes d�inGarctus du NZocarde cIaRue annÏe þ

The aim is not to paint a design on a kimono 
but to make part of the fabric conductive, 
so the dye has been replaced by an conduc-
tive organic polymer: the PEDOT: PSS. To 
apply it, you need to make a stencil. A poly-
amide film is cut out by laser to form a bor-
der for the desired pattern which will serve 
as an electrode.

With the perimeter thus defined, it is then 
covered with PDMS liquid, a hydrophobic 
polymer which does not mix with aqueous 
products. The fabric is then placed on this 
double layer, and then absorbs the PDMS 
(colorless), transposing the outline of the 
desired pattern onto the fabric. The polya-
mide film is then removed, and the "PEDOT: 
PSS" liquid can now be applied to the tex-
tile which absorbs the conductive polymer. 
As PEDOT:PSS is an aqueous substance, it 
remains confined within the zone fixed by 
the hydrophobic PDMS barrier. The textile 
is next heated to solidify the polymers and 
finalize their integration into the stitches. 
The PEDOT:PSS conductive zone which 
has been "painted" onto the fabric is now 
ready for use as an electrode. Thanks to 
the PDMS layer which remains on the textile 
and surrounds the conductive zone, other 
materials may now also be deposited, such 
as ionic gels on the active part of the elec-
trodes to improve contact with the skin.

The great results of these new materials 
for ECG traces are opening the way for other 
medical applications, particularly in terms 
of prevention. In France, over 100 000 peo-
ple every year are the victims of myocardial 
infarction!
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