POLYMERI C COVPCSI TI ON, METHOD FOR THE MANUFACTURE OF THE POLYMERI C
COWVPCOSI TlI ON, ARTI CLES BASED ON THI S POLYMERI C COVPCOSI TI ON AND USE OF THESE
ARTI CLES 5 The present invention relates to a polyneric conposition which
conprises the use of additives having properties of em ssion and/or
absorption of radiation in the long infrared range, and also to articles
manuf act ur ed usi ng this conposition. 10 Mdre specifically, the present

i nvention rel at ERIC OV ¥ETHOD FRi FHIEC GRIIIQH ves
having propertiesgg Oﬁoﬁmﬁﬁi@”céﬁpé@ﬂ':@éﬁonzmﬁéﬂﬁs' BAEBPeEN TREEON. in a
wavel engt h range Of _DetWeermr 2 _mmrand 15 20 M _and _al SO to articres

manuf act ur ed us|erQEXEER¥QWF9M?Q$EmloﬁhﬁNBmgﬁﬂn@ELEHEﬁE|ARTEEEESreIates to

net hods of manufacturing pol yam de conpositions and yarns containing these
additives, and also to articles such as textl |l e articles, for _instance
fabrics or knit§ 20 BR&EMTHct urey B! t héSe 3F&ns, T&nd fhe BSdYBETiRese

articles. The donpysActicm Mdbﬁ%brﬁ;&ﬂi §és Ofhé nut8eckEnhaan edvekegia®nghavi ng
a wavel ength of between 2 and m and |oI o |caI t i ssues has
attracted the PR¥PEHISGT of s&"&ﬁ%% EF% /%0 §OnAc% r ditfg agon
published studi eshe nflicaed :rrffdla&ted)n ramgteh)i s amang%lllse;ad$d Oarticles

bi osti mul ati on sut‘fl'éc%su an, i ncrea n m croci rcuI ation of the blood, a
decrease i n miscle spasrrﬁs h nrgncr &ITPIH ceqrf nmet abolism inter aI i a.
Accordi ngl®o one of the mnechanisns pr oposed, the cells of the biological
tissues are stjjpi a’%@ P}_’lg gce%ﬁ f&é&?@‘“&‘cgv&%g*ﬂont heradiatign,
Ieadlngto an |1 ncrease 1n ? CII’C ation an ecreaselnthelactlc
aci d 35 concemalatiesnid nchpesisken ekl chustigsr (Nswaaedinivesod@vikowa, VY. ;

lizawa, O.; I%ﬂkﬂﬁﬁfﬁié&‘;o%iagﬂisg&én. of radiation in the infrared

region, 1in a wavelength range of Dbetween 2 um and

15 20 pum, and also to articles manufactured using this
composition. The present invention also relates to
methods of manufacturing polyamide compositions and
yarns containing these additives, and also to articles
such as textile articles, for instance fabrics or knits

20 manufactured using these vyarns, and the use of these

articles.

The interaction between radiation in the infrared
region, having a wavelength of between 2 pym and 20 um,
25 and biological tissues has attracted the attention of
scientists for two decades. According to published
studies, infrared radiation in this range 1leads to
biostimulation such as an increase in microcirculation
of the blood, a decrease in muscle spasms, an increase
30 in cell metabolism, inter alia. According to one of the
mechanisms proposed, the c¢cells of the Dbiological
tissues are stimulated by a process of resonance with
the radiation, leading to an increase in blood
circulation and a decrease in the lactic acid

35 concentration in human skeletal muscles (Niwa et al

1993: Niwa, Y.; Iizawa, O.; Ishimoto, K.; Jiang, X.;
Kanoh, T.; Electromagnetic Wave Emitting products and
“Kikoh” Potentiate Human Leukocyte Functions;

International Journal of Biometeorology No. 37,



Kanoh, T.; Electromagnetic Wave Em tting products and "Kikoh" Potentiate
Human Leukocyte Functions; International Journal of Bionmeteorol ogy No. 37,
- 2 p. 133-138, 1993; Perez and Martinez 1995; Perez, A .C. N, Murtinez,
A.J.A, Fibra de Photon Plantino. Saint jsJean de Conpostelle, 1993, p.
7-71). Oher effects, such as increased peripheral blood flow 5 and

i ncreased body.tegpenaiyre, have;al sopbeen deseyibedaintithe |itepatyre.
Over the |ast few years, patents have been _puyblished, clainng_the use of
material s eniP?Fﬁé’i%fiaNgd 1 aF&dPﬁFVo%'ﬁn%the rzﬁﬁﬁacon “der 84°4BBve, for
a textile applhleatiaw. |Bagenerddantte apphpestebhe) s Idiaxected 7towards
thermal absorption effects (US 5 053 275) and . anti.m.crobial,effects (US 6
316 102) and Bihel, r?sgfehcets’usseu% Bar trSrEs st Y |}hen‘€aﬁiet%}o?%s%5/oﬁol 945)
or of 15 & compdsi tinaredsedi daodar bidapesalkplrat e anavsi | icdatee brengani c

fillers. The paterialsy menthengd 3 the . patents are applied by nmeans of an
aqueous solution (in the case of titaniummnetal) or else m xed and treated

with a type of polyneric resin and deposited by coating 20 (EP 1792724) onto

textile surfaegear Theselsyrf acs y%&%éPaF598§tQOHH¥eEﬁé@hgﬁgglﬁgﬁééﬁancﬁ to
wear and to washing, nor. a pleasant feeling on contact wth the skin, in
particul ar i nCLR&MEHEmM othe esiecoat ngBatssidlSpatemit st ek £8fE8red this

probl em byo i neakperabinng it hen25ranger kahsibeted kPl ynest casubstriakte and
by producing filanents by neans o trusi on, dramnngoand,te turin

et hods (US 42886 15851008 51BN M0 3567/ DBBAR23 L ToRovk oFL TERESse of
hi gh | evel s oftcoxirdes ehdrvdl cardurgas diavengeatbi gluhar drEss21%) nahd

suitabl e for LE30-Rrdict | Speol xoran Yaisig LGBl 8oL, SaTmonelLe
use of particles of titanium metal (US 7 201 945) or of
15 a composition of oxide, carbide, sulphate and silicate
inorganic fillers. The materials mentioned in the
patents are applied by means of an aqueous solution (in
the case of titanium metal) or elgse mixed and treated
with a type of polymeric resin and deposited by coating
20 (EP 1792724) onto textile surfaces. These gsurface
applications do not give good resistance to wear and to
washing, nor a pleasant feeling on contact with the
skin, in particular in the form of resin coatings. Some
patents seek to solve this problem by incorporating the
25 materials into the polymeric substrate and by producing
filaments by means of extrusion, drawing and texturing
methods (US 4 999 243, US 5 880 044, WO 2007/055432).
However, the use of high levels of oxides and of
carbides having a high hardness is not suitable for the
30 production of vyarns using thermoplastic components,
since they bring about rapid deterioration of machine
parts. The solution found also has drawbacks: the
coloration of certain carbides and the poor
effectiveness of the treatment (frequent breaking of
35 filaments) compromise the mechanical properties of the

yarn.

An alternative proposed by patent EP 1054136 concerns



parts. The solution found al so has drawbacks: the coloration of certain
carbides and the poor effectiveness of the treatnent (frequent breaking of
35 filaments) conprom se the nmechanical properties of the vyarn. An
alternative proposed by patent EP 1094136 concerns - 3 the use of a
conposi tion of white conductive particles, of infrared-emtting white

oxi des and of thernoplastic resins for the production of filanents having

lover | evelgeoficexides. dﬁkﬂ%ﬁ%\éelrblérh%ﬂmsété&ﬁd@é‘@i*@é"éa?t@é&@%s with a
very high hardness (above .0 Mohs) and the use of otaSS|un1t|tanate

whi ch is gefér arfyaied 1%%%9@%4%cWh%F?lﬁfbﬁgspéﬂH%ﬂQ t hBETRER1BETASt egori zed
as a breat habkenéi bfer rmi@eSpkbaubamdhl ngf diffiflieudiit @nthavdirgpdvantageous

fromthe health. and hygi en oi 0 w. Mbr eover., C0OS c,products
whtoh sti mitaveL ok e S s MaaBr 5t nd Mo uGHTPSRHCHaP: | EOTAPLFor
individualsOxmbeshaMﬁﬁfcflhakyteﬁ@ﬁgym@rdné$@odybbw&phy)o Mdis ¥ aehd 15

"cellulite" QEﬂ§r8kl%x§%§%ﬁf eglg%Bthhevﬂhe eng E% %%1¥%sugstances
whi ¢ t 'S

in the fat Ee?ls pr esent riion of the
ti ssues undehe tfloemskdh, aalfdbc:mu@emmten‘armhst"@ra@ng@ peetégefrﬂeeti

Sol utions f e .l ar r ht. This
isin orderg%oélggggggagﬁe ggék% ﬁ%ﬁ{?*iﬁéxéﬁﬁﬁ¥ﬁﬁi 39¥P§E89tn§#g|dual To
this end, idinadvbeeaground, fyemt I’@élecom@l(‘thofafldhehY9F@§@ntPCi>3rménPion t hat
addltlyﬁﬁ hayitf}g properties of 25 emission and/or absorption in the

infrared region also interact with another biological tissue, which is the
skin. Indeed, these additives nake it possible in particular to reduce or

even el im nﬂbeegeéwl i dSsmet NEr b RItRY RBEELC U & hyl ady anirageausn
are always being sought, in particular for individuals

who have ™“cellulite” (gynoid 1lipodystrophy). In fact,

15 “cellulite” is generally associated with the presence

of fatty substances in the fat cells present under the

skin, which leads to a distortion of the tissues under

the skin, and causes the famous “orange peel” effect.

Solutions for reducing cellulite are therefore always

20 being sought. This is in order to improve the comfort

and the well-being of the individual.

To this end, it has been found, in the context of the
present invention, that additives having properties of

25 emission and/or absorption in the infrared region also
interact with another biological tissue, which is the
skin. 1Indeed, these additives make it ©possible in
particular to reduce or even eliminate cellulite,
thereby being particularly advantageous.

30 \
The present invention relates to the production of a
polymeric composition in which the characteristics of
the infrared-absorbing and/or -emitting additives
(absorbing and/or emitting in a wavelength range

35 between 2 um and 20 um) and the amounts used solve the
problems stated above regarding the difficulty in
treating the inorganic fillers and the yarns, enabling

the production of yarns and of textile articles which



30 The present invention relates to the production of a polyneric
conposition in which the characteristics of the infrared-absorbing and/or
-emitting additives (absorbing and/or emtting in a wavel ength range 35
between 2 mand 20 m and the anobunts used solve the problens stated above
regarding the difficulty in treating the inorganic fillers and the yarns,
enabl i ng theopteductémhont, yaraisl drailrof, t éxpiriosealr t métegcwhicuhatign, of f er

confort, well pbeing. th@rﬂn@\ie@l%mo%re?@ i GHLAT Ry e wsé%erﬂ?é idyyrogenei ty

and reduced nmuscl e fatigue he “princi'ple objective of t pr esent
invention is to 5 obtain yarns, fibres, filaments and articles having

properties of ThoQd-iMHGAE rewy &td Ofe sbkmihat 'p‘%‘é%tasln&éh@ﬂﬁrlgekber
t hermal honogeneity and a decrease in nuscle fatig and _al so_better

el asti ci ty° of OPRE18Ki KATNEhr otihTEhe it TIRRLS or‘an ntadtécd@l%/rr@?‘vénﬁat rix,

of 10 additivesobavingsarni MbI as@dmedrssiiepuandion ahsionptdoron psepasty,
whi ch can be readi i ease from an, industri al $OI nt of ,vi ew

ha}gd%ed V\A%l
These articl es® S% PPosSF bR Part ATt oY r 88bcE AFFLFFTR. 145 The
present i nventruuenlleelfarcd@uteo tared uslesofbetmegani estf¢itersfandeoskangani ¢

addltlvesmtr d in order to conf er |nfr m ssi on
properties capg% of tg#? erlﬁgaéé 'Es’éfmt’herﬁca hé&vo i énr?é:l y andIdeette?

el asti ci ty0 of atihletslmer?‘p hanvd 120 doi ostimared | eni $orom ded/easebsnrptIsohe

fatigue, in mgj EE %g/,/br E@cﬁogggr% %@l i,}f bﬁla{:]ﬁéggl %ﬂ&h |g§ég| gggh and

also to the talnlngln bres, yarns an
articl es obtapRedindsspylaheswigyl yﬁér |‘Cl@©np6"§hetsleon€rt1ﬁée§olmﬁfr sitsed 25

are those spupdayipRlt ﬁlplprawt%ul%licf&oasfewcaée%eqr}ulﬂQA yam de, pol yol efins
(and copol ynmers thereof), “inter

15 The present invention relates to the use of inorganic
fillers and/or organic additives introduced into
polymers in order to confer infrared emission
properties capable of offering better thermal
homogeneity and better elasticity of the gkin, and

20 biostimulation for a decrease 1in muscle fatigue, in
order to bring comfort and well-being to the
individual; and also to the method for obtaining in
particular the fibres, vyarns and articles obtained
using these polymeric compositions. The polymers used

25 are those gpun by melt-spinning, such as polyester,
polyamide, polyclefins (and copolymers thereof), inter
alia, or through solutions, such as polyacrylic
polymers, polyacrylates and copolymers thereof, and
cellulose derivatives such as <cellulose acetate,

30 cellulose propionate, viscose, etc. The additives may
be introduced into the polymer according to any method
known to those skilled in the art. Preferably, the
introduction is carried out in the polymer synthesis
phase, or elge in the spinning phase by means of direct

35 mixing of the inorganic fillers and/or organic
additives in the molten polymer or in solution, or else
through a masterbatch, the use of a combination of two

methods of introduction possibly being appropriate.



alia, or through solutions, such as polyacrylic polyners, polyacrylates and
copol yners thereof, and «cellul ose derivatives such as cellul ose acetate, 30
cel l ul ose propionate, viscose, etc. The additives may be introduced into

t he pol yner according to any nethod known to those skilled in the art.
Preferably, the introduction is car[jﬁg_put in the polymer synthesis

phase, or else in the spinning phase by neans of direct 35 m xing of the
inorganic fillers and/or organic additives in the nolten polyner or in
solution, or else through a masterbatch, the use of a conbination of two
met hods of Ther eenprisdi iigrs s dstgr bigihgt apphepriiratest iBn ThemebhPosi Bi on
accor di ng t ootBenkpYSAL i GPBRK SE% 1 (GOEY Nkl A Oig 01 ganie addisti ves or
i norganic fl?[ers whi ch have~a capacity for em ssion and/or absorption of 5
infrared radhachoRhave BhEamAFEItehdidr renges et vigedy/ 2r nfibaREPPHo/M %and of a

pol ymer .5 Theneogpesi theR a6 eor dimg HeO sl it i@z{h%é(hb@ic&zéeﬁ anygber of
infrared radi ati on absorptian peags of 10 greater than 10 in the follow ng
ten frequendjdrafge®: 3ngo°t/ & BOIFTRF-6.20 +/- 0.50 m 8.00 +/- 0.25 m
8.50 +/- 0.25 m 9.00 +/- 0.25 Am 9.50 +/- 0.25 m 10.00 +/- 0.25 m 10.50
+/- 0.25 m_11.00 +/ 0.25 m _14.60Q.+/ - 2. m .at least 1 peak.being 15
present in %elgﬁﬂpof%ﬁ“¥%e§%c?5 l??eﬁﬁb#gvaréﬁﬁgggloﬂu§$h§bh}%daTadiation
absor pti on speberumcodf tihefraosposrhddatiray beldetrerticred byalkay ot hod
known t t hose, skilled in th i. ossihle nethod is the 20 use of a
Bruker]%huiﬁ5§aggra %gﬁaﬂgé,lﬁj?heafEEES%& |0%E“6PF5?%%$ESYIﬁapﬁﬁg'case, t he
spect rum obgabped/is0i. A0t he, AFRAAt+4/enunted Mot al 8ReP| edtaAcép fuor,m using

a ZnSe crystah. 25 gdyaniageousiyy the nargapic bikhers apesqf at | east
10.00 +/- 0.25 pm, 10.50 +/- 0.25 pm, 11.00 +/-
0.25 um, 14.60 +/- 2.10 um, at least 1 peak being

15 present in at least 7 of these ten frequency ranges.

The infrared radiation absorption spectrum of the
composition may be determined by any method known to
those gkilled in the art. One possible method is the

20 use of a Bruker Equinox 55 apparatus, with a resolution
of 4 cm™?. In this case, the spectrum obtained is in the
ATR (Attenuated Total Reflectance) form, using a ZnSe
crystal.

25 Advantageously, the inorganic fillers are of at 1least
one type chosen from oxides, sulphates, carbonates,
phosphates and silicates, having a mean particle size

of less than 2 um.

30 According to the present invention, a polymer
composition is provided which includes additives
emitting infrared in the wavelength range of between
2 pym and 20 um. The polymer may be chosen from the
group comprising polyesters, polyolefins, polymers

35 Dbased on cellulose ester, such as cellulose acetate,
cellulose propionate, rayon, viscose and polymers of
the same family, acrylic polymers and copolymers,

polyamides, polyhexamethylene adipamide (PAGE) or



one type chosen from oxi des, sul phates, carbonates, phosphates and
silicates, having a nean particle size of less than 2 m 30 According to
the present invention, a polymer conposition is provided which includes
additives emtting infrared in the wavel gngth range of between 2 mand 20
m The pol yner may be chosen fromthe group conprising polyesters,

pol yol efins, pobyEssSrSmbased(mmscel | et ose@stwiersuctha@sese! | 1h oSty
ners of the sanme

acetate, cellul ose propionate, rayo vi.scose and po

Pt by acryl iR ST rSe andr oo nar 6108 oGty do e B0 LYBEy Res e Myt the

adi pam de (PAGR)owz. - Agcopuliycaptoamme ERPAGRreort i@dpobybhedsmeher eafhd n any
proportions, pol.yner i Qne ahqv ording to
one preferent ?ga}fee%@(ﬁ%%%g%fs 8{3%g%§h§,r%op 3%%?%& pgﬁy(r#ﬁ}alre %e&mﬁ%eéstdlu% t he
t her nopl as®ti ¢ Bteixi xlf thee polymeriic copposstitdrn sibaskdsed aon a

pol yam de, ch 3 0m polyude 6, R0l 48 £6 and L yqer g gof
pol yam de 6/ pol yam de 6}8 in aney p?%po, ti o@r?s. 10 A('ZldiQ[i es %:ave beeannd

devel oped whi c¥PR@HBRCBIsedd n” FIsd Yapisuct ForClvemicranpFe, oilyarafy,
fibres and filgremnts:i&aying biostinulant properties which offer inproved

bl ood m crocirculation, better thermal honogeneity, better elasticity of
the skin and a decrease in nuscle 15 fatigue, resulting in a greater confort

and wel | - hei ngnddotivde HsEES bekbnt kR widgd®swicidt at&hnBet kB 11h the
particul ar users gavtl_'n cetl ulite. lhese articles ke it ngts ible to
reduce cel | ul i¥€79%% e SPECFEPERIFyY, Cfh¥2pPEsedt IaifetTOn T e MRS
firstly, to theaubeyofbrosotmihatt onpodpecitids veshich pof ferer i Dmmopasi tions
n order to obgpin;the;etfect . deserhbedyabove. qhargeherizgdin.hay, the
better elasticity of the skin and a decrease in muscle
15 fatigue, resulting in a greater comfort and well-being
for the wusers of the articles containing them, in
particular users having cellulite. These articles make

it possible to reduce cellulite.

20 More specifically, the present invention relates,
firstly, to the use of a combination of additives in
polymeric compositions 1in order to obtain the effect
described above, characterized in that the combination
comprises at least one inorganic filler chosen from the

25 oxide group (titanium dioxide, silicon dioxide,
magnesium oxide), the sulphate group (barium sulphate,
calcium sulphate, strontium sulphate), the carbonate
group (calcium carbonate or sodium carbonate), the
silicate group (actinclite, tourmaline, serpentine,

30 kaolin and other alumincsilicates) and the phosphate
group (zirconium phosphates, apatite, and also other

possible phosphates, or else mixtures thereof).

The organic additives may be organic compounds
35 containing silicon, such as organoalkoxysilanes, for
example dimethyldiethoxysilane or methyltriethoxy-
silane. The organic additives may also be

organometallic compounds such as, for example,



conprises at |least one inorganic filler chosen fromthe 25 oxi de group
(titanium dioxide, silicon dioxide, nagnesium oxide), the sul phate group
(barium sul phate, calcium sul phate, strontium sul phate), the carbonate
group (cal cium carbonate or sodium carbonate), the silicate group
(actinolite, tourmaline, serpentine- 30-kaolin and other alum nosilicates)
and the phosphate group (zirconium phosphates, apatite, and al so ot her
possi bl e phbksphaces] oreeter, nmi xalresnehet eof Jhelhecor gaplkyaddialves may be

or gani ¢ CPQPfﬁQPé, 35 Lo ai g si | ikg@AargUCh Ascgigangalkpxystkanes, for
exanpl e di net hyl di et hoxysi |l ane or nethyltriethoxy- silane. The organic
addi ti ves #hymhnRSeMpe 1RREFRELEE I i c OIS sEER Rt YLGtSexaftbl e, - 7

al kyl met al z egt&hiudl KidmtaleGhel @nal Kyl npialferagyhat ea1 omi akuRst er
chel ate, netal al cohol ate, alunlnlun1|so§%ﬁyy al um ni um sec-butyl ate

pyl at e,
or zi Pcont TPRTERY aREfy| ackt YRt €I pr S5 185 nPdm 521 E6POBY at e,
al um ni um seeryaitytal ecetorbhteoni um tetraacetyl acetonate. The inorganic
fillers used in conmbination as infrared absorbers and/or emtters in the
wavel ength range of 10 between 2 mand 20 mare in the formof particles
havi ng a sTze dhdressiitchafi P1ars puekdr abl ycbebsnthann lagn iafidared

advant ageousl y_less tha 5 m.T partic¢les vant ageously covered
or coated %%Ségbe¥% ﬁ%ﬁﬂ“ﬁ%eﬁﬁﬁﬁggﬁsquﬁ F%gpé% %%gﬁﬂggcg%%%%%ngg into 15
whi ch lttheyb@iweéebe 3 noor podatad, uor agkselzotas tborpr @b deabettées

compet 0 BLYELD U yras St Wiul St echgr e L1
under considerati gd 20advantageously less than 0.5 um. The
particles may be advantageously covered or coated so as
to make them inert with respect to the components into \
15 which they will be incorporated, or else so as to
provide better compatibility with the polymeric ' 1
substrate, without ' this interfering in their
characteristic of absorbing and/or emitting infrared in
the range under consideration.
20
Combinations of two inorganic fillers, or of three
inorganic fillers, are preferred, and in particular the
ternary combinations can be chosen from those which
comprise titanium dioxide, barium sulphate, silicon

25 dioxide and a filler of the silicate group.

Even more particularly, the combination comprises three
inorganic fillers as a mixture in any proportions, such
as those chosen from the group comprising: titanium
30 dioxide/silicon dioxide/tourmaline; titanium
dioxide/silicon dioxide/barium sulphate; and titanium
dioxide/barium sulphate/tourmaline. Titanium

dioxide/barium sulphate/tourmaline is preferably used.

35 According to the present invention, the combination of
inorganic fillers described above is used as additive
emitting infrared in the range of 2 uym to 20 um in

polymeric compositions for the production of vyarns,



Conbi nations of two inorganic fillers, or of three inorganic fillers, are
preferred, and in particular the ternary conbinations can be chosen from

t hose which conprise titanium dioxide, barium sul phate, silicon 25 dioxide
and a filler of the silicate group. Even arore particularly, the conbination
conprises three inorganic fillers as a mxture in any proportions, such as
t hose chosen fhibmeshe fglementempmidsiteet itliet amitiml3® .di oxi de/ silicon

di oxi de/tournmaline; titanium dioxide/silicon dioxidel/bariumsul phate; and
titanium di oxide/barium sul phate/tourmaline. Titanium dioxide/barium

sul phat e/ t our AREFPHELNG prePer ably useakt BB & or dipdidnatie prdsenthe

i nvention, thencapkipati %eofaddﬁqr@msc gidd&ls flesghi bgduapoye nggused as
additive emtting infrared in the range of 2 mto 20 min polymeric

conposi ti ohs F8ATt Re Ofr (S’cfu&qdolﬁld’fe y?%?rlr?stlve &0 e eSOt 21| BABAt 3TakBCt extil e

articles. Acceediyhgrt o esmppatitiedl ar erbpdiasny ofiddie idhwentignosthe
additive is present in an_anount of |ess 5 th 0% of addltlx rlelative
to the total YENGRIERESHY yhEPScohBaRI ﬁol:'h g?yef YEABI | eSdMEHEALE ! 0%

advant ageousl ﬁcbesshh@an th S5Anduherei qmrtf@tmdﬁr I @fmbocaﬁ:lﬁ@flﬂl ngft otaaot her
particul ar enmbodi

t th t fght of th
conbi nati on 10 ofen%ﬁgpgantik%e ffi)#(%(sgtjlr%qa{)?’vg'etqé?ﬁ%g; %o{ﬁé‘? ﬁ/\éﬁbﬁp%gon ©
pol ymeri cl¢onpdsitnargarsigr éatléertshare latlge pref ertabl yotgleaterghtthantfor
equal to 1.5% npg}qle%\i%“cfg?ﬁ ; r@foer{a? Ygr %@&e {}ﬁ % qu%'ef%%a%l % 15
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The polyner c tion SO con ent ntim crobi al or
bact eri ost at i grepiteg- tdgel |cantequast aisd | 1 z$%1g @@@l ﬁ’senWﬂans prafid¢rabdy ot her

agents known E%attggs%h%@ |olre%du%1t he, art-o 20 According to the present
invention, it |s possi bl e

15 The polymer composition may also contain an agent that
is antimicrobial or Dbacteriocstatic, fire-repellent,
stabilizing against UV rays, and also other agents

known to those skilled in the art.

20 According to the present invention, it is possible to
use a combination of additives, such as that described
above, in any proportions. By way of example, and in a
nonlimiting manner, the inorganic fillers of the
ternary combinations will be realized, in the use of

25 the present invention, 1in proportions advantageously
ranging from 80:10:10 to 10:30:60, more specifically in
proportions of 50:25:25.

Another subject of the present invention is the method
30 for ©preparing the polymeric compositions with a
combination of far-infrared-absorbing/-emitting
inorganic fillers, as defined above. The fillers or
additives may Dbe introduced into- the polymeric
compogition according to any method known to those
35 skilled in the art. Preferably, the introduction 1is
carried out during the polymer synthesis phase, or by
direct mixing with the polymer during the filament

spinning phase, or else by means of a concentrate of



use a conbi nation of additives, such as that described above, in any
proportions. By way of exanple, and in a nonlimting manner, the inorganic
fillers of the ternary conbinations will be realized, in the use of 25 the
present invention, in proportions advantageously ranging from80:10:10 to
10: 30: 60, nore specifically in propor?ions of 50:25:25. Another subject of
the present invention is the nethod 30 for preparing the polyneric
conposi ti opsriiiches twnisihsat fermofof ap- inFItaIRR EHor FURgRREttlivng
inorgani c Hihleed ascdef b&%@e%%ineahe tohlkehs rak 1 Addi tisyes may be

i ntroduced 1nto the polyneric nposi tion according to any method known to
t hose 35 sRPILYBGTLif Fﬁ@%mqurmﬁkﬁéﬁh@R}nQHﬂg|Hﬂ%%ﬁhwt|on is carried out
during the polymer synthesis phase, or by direct mxing with the polyner
during the fllanent spin hase, or e]se nmeans of a_concentrate of 9
o {1 218 TRt RECRGARIGT o bk bt TS RUNEhE 195 B ubed SEged
predeterm @%@a@@ﬁ@&@ir&ict@zﬁtﬁdiﬂgthEO panaer be Mmagsreduriaghbiie spini ng
phase. 5 Thetln % ni ¢ éfller§>9{ ?£ggn|c additives may be added separately
accor di ng t-8-6/&" SrST ifit roducti on described above. The
masterbatch is prepared with amounts of inorganic 10 filler of

advant ageously % e ko i t: nass,

pr ef er abl y%% tmnga:é &'g §§5°P6"5 V%e%éngp%réa{%&{ﬁ %Et v%/entg?lfgtfg% and 25%
The prJe@entf1|1ﬂ¢entqfona<évg@ta@¢@m%bwbet:hr@ear tli03 eand aﬁ@l/ b5 iweigdytticular to
the yarns, ,th lart%ea%fiéén‘eekél 2Rl Qﬁ&f@anw hge cRapAShEkons flescri bed

above, in mh the conbi nation of the inorganic fillers or organic

addi tives éb%h @Vﬁm9§§ﬁ@|Hﬁﬁ§ﬁﬁ%hiwu§$QWﬁﬁﬂ Ifepnd 25%.

|
|

The present invention also relates to the articles, and
15 in particular to the vyarns, fibres and filaments,
obtained wusing the compositions described above, in
which the combination of the inorganic fillers or
organic additives of the present invention has been
used.
20
In the case of yarns, fibres and filaments obtained by
melt-gpinning, the additivated thermoplastic
composition 1is obtained with the introduction of the
inorganic fillers or organic additives into the molten
25 polymer by means of a mixing device, for example
upstream of a spinning device. Continuous multifilament
yarns, monofilaments, short and 1long fibres, or
mixtures thereof, can be obtained through the spinning
of the additivated thermoplastic composition. The
30 vyarns, fibres and filaments obtained using the
polymeric compositions presented in the present
invention may be subjected to all the textile
treatments known to those skilled in the art, such as
extrusion, drawing, texturing, dyeing, finishing, etc.
35
The present invention also relates to the articles
obtained from the yarns, fibres and filaments described

above. The articles may be obtained from a single type



20 In the case of yarns, fibres and filaments obtained by nelt-spinning,
the additivated thernoplastic conposition is obtained with the introduction
of the inorganic fillers or organic additives into the nolten 25 pol ynmer by
means of a m xing device, for exanple -upstream of a spinning device.
Continuous nultifilanment yarns, nonofilanments, short and long fibres, or

m xtures theredf yacan e ot avmefh Tdmeaugh dhef sphnai mgxtaotet bé gddhti vat ed

ther”DplaStiCfﬁ%@%%SBEjQQ1aF@%t%pc%@&ﬂ%?é&%%&?%. filaments obtai ned using

the polyneric conpositions presente present’ invention may be
subjected to all the textile treatnents known to those skilled in the art,

such as  extr ggjcOne 4f W NG, 1t L{{%]nﬂat&%{&é@%of%%ﬁhi g, p§keicudarhe
present invention also relates to the articles obtained fromthe yarns,
fibres and®fi FAREACS dederitfed anhoeNWHEERT t | cTe8 naytbelebt BRHed©rr om a

single type - cHapoRbkdyash, di brneser féhamenfpe obef romra mModilmeef yarns,
fibres or filanents of different types. The term"articles" is intended to
mean, in partitdfESr CPHRIMAS i ICO™ KPP+ ¥R neANeYEhE I Ot e dgrErdPEdnaY be
conposed of atheeastesene tiyperafiomarn, filanment or fibre obtained from
pol ymeric conpositions described in the present invention. 10 The article
may be a filmor a powder obtained fromthe conposition described above.
The filmoo tMhepeuderclrmynabeold af bd @ccardowget oobnyinetihadoknane to

those skilled ino%q%j%ﬁ}. 15 TQ§CPQ§§ent ifwen%%gn glsghrelat s_to_the use

. com eESCri ove. e e wdae ma
of an article,” rn particular ext | ,_as’ descri above, Phdsed ORYa

conposi ti on avedesbriabsddabaveorfiong to any method known to those
skilled in the art.

15 The present invention also relates to the use of an
article, in particular textile, as described above,
based on a composition as described above, for
stimulating bioclogical tissues, in particular
biological tissues of physically active individuals.

20 Advantageously, the biological tissue is the skin, in
particular the skin of individuals having cellulite.
According to one particular embodiment of the
invention, the invention relates to such a wuse for
decreasing cellulite in individuals.

25
Advantageously, the invention relates to such a use for

stimulating the blood microcirculation.

Everything that was described above regarding the
30 polymeric composition of the invention and the articles
of the invention applies here for the use of the

invention.
The following examples presented by way of indication
35 will make the advantages of the present invention

clearly apparent.

EXAMPLES



stinmulating biological tissues, in particular biological tissues of
physically active individuals. 20 Advantageously, the biological tissue is
the skin, in particular the skin of individuals having cellulite.

According to one particul ar enbodi nent of the invention, the invention
relates to such a use for decreasing gellulite in individuals. 25

Advant ageously, the invention relates to such a use for stinmulating the

bl ood mi crocircul ation. Everything that was descri bed above regarding the

30 polymeric. conposi.tion of the _invention agd the articles of the_invention

appl i es her éPPoroMRd &Fs © o fEAHP LG verltS oh. PTheY f BRFBWPREPEX&ApIYed Por esent ed
b?/ wa?/ of I adigeatyi=em de35% M Hlekv:[mc_’;eﬁt h%lad?i&lét a?@:dﬁitltwe(mpsemt t;;i3|r)venti on
clearly apparent. EXAMPLES -.11. The_s es of .Exa .1.to 6 bel ow were
b epar od-wt TRASHTRE, Tt 3b HARR NG a LPEMGE V1 st LRVIE I3,
measur e i nTaesol ahcompofratdom ¢ aci d anf#e¥edrewaternngd Theongeorigor at i on
of infrared+erytting i.nor i fill.ers int h : 1 6 arried
out thr oughf?@%reegr% %rlhggo?ﬁ?hgqur?}oa!r%l%% cée’?i ﬁ?%r gjﬁ&%]l%?m%g‘r%édgﬁgg%g%and t he
triturated poeymerxing efpriopor tinomgefi20% bylenei gt pbwdevedardicantil |l er
for obtaini a t 0 & Xt U r . obed
granulated.g%ﬁetﬁ%is?é?%%%%ﬁe%hggﬁgbtaVngﬁ?mggﬁfﬁ%%%ggggh ?ﬁt%gfhgﬂﬂ

pol yani de 6®edahitngft Herosgsiaini g phiexe. fThechbiehNI pal Paeticabedigbosi ti on

was Spuy at Taet ERDeF @t §2f chetugen, 28Q¢ 1 306C drmastsedyi nde die)
air 15 cooled (20C, relative humdity of 65% and wound _at a speed of 4200
mmn so ase§ 8EP§Fﬁha 63ﬁgin&&£91ned was’ 1introduced into the

polyamide 66 during the spinning phase. The molten
polymeric composition was spun at a temperature of
between 280°C and 300°C (measured in the die), air-
15 cooled (20°C, relative humidity of 65%) and wound at a
speed of 4200 m/min so as to obtain a continuous
multifilament varn. The multifilament vyarn made up of
68 filaments with a circular cross section was
subsequently textured. The titre of the filament in the
20 finished product is 1.2 dtex. The vyarn thus obtained
was used in the production of knits for the preparation
of Bermuda shorts and tee-shirts, by using a circular
knitting machine. The tee-shirts thus obtained have a
surface density of 175 g/m*, and the Bermuda shorts
25 have a surface density of 305 g/mz, and contain 12% of
spandex. These articles were subsequently used to

evaluate the effectiveness of the compositions.

Example 1
30

A sample of a yarn of polyamide 66 containing 1.5% of
TiO, and 0.5% of BaSO, was prepared according to the
previous description. The heat variation of the body
(trunk and lower limbs) of two groups of 15 athletes
35 subjected to the application of a physical activity
protocol (ergometric test on a treadmill according to
the Bruce protocol) was compared. The test was carried

out over the course of three days:



mul tifilanment yarn. The nultifilanment yarn made up of 68 filanments with a
circular cross section was subsequently textured. The titre of the fil anent
in the 20 finished product is 1.2 dtex. The yarn thus obtained was used in
the production of knits for the preparatimn- of Bernuda shorts and
tee-shirts, by using a circular knitting machine. The tee-shirts thus
obt ai ned havee a somnfdee denshtyathldtZesgheRe andijtdre BertmidahsBrise 25 have
a surface density / cont ai_.n %, Qf andex. The icles
wer e subsequently ﬁ%%ggg%ﬂ,g%%ng g ?ﬂe%gfpééﬁﬁgeﬁgﬂiéggﬁﬁﬂa%L§§§é§%ions.
Exanple 1 30 A sapptesbira gadnpefl ygstganiBeemeslac aitcaitrd ng-Hi % eing Ti Q2
and 0.5% of BaSO4 mas,Rr gpar qgﬁgf N he r eyi.0 esqription. The
heat variation of the ﬁogs t%%run 5%5’%%%§$§1iﬁ%£)%§F #ﬁﬁg§?%ﬁ3§§d€915

athl etes 35 subj ected PexiFemgppineat Fon (@efdnsey sagakhactduhationpref ocol

(ergonetric test opnpsiegadmddi-aaGordhpgit e bherBrUCendi At 0@kl Vas
conpared. The test was carried out over the course of three days: - 12 on

day 1, the athl et e3TWeF &2 §uBFrESEEF S ol YWeE Br uBESdBE dFBE0IRC Qe §h an
outfit conprising eheotiran videssts r bgand pel yesteheBer mudaughant sghd hi s
being known as the cgntrol roup, for the definition OS 5 the maxi numtinme
(t) (defined as th@“QUFREi BRFEF “OpAYSPcAY1EEt FVi f§CuAPF) ‘a certain heart
rate or lartes¢i al pnesqaye bi,m the preddiitred aticbr diotg twerfdwmi naghywi dual ' s
age - is reached, or ggté% ghgi a hlete asks to stop owing to fatigue); 10
on day 2, the athl%?%s Gi'd Ao Be YOrn1any physi cal activity; on day 3,

t he same at hl et es orrdagulyj,edtted $am¢ hethletes were subjected to the

Bruce protocol wuntil the time (t) was reached,

while clothed in the outfit comprising tee-shirt

15 and Bermuda shorts, this being referred to as the
sample group;

] samples evaluated: cotton and polyamide 66

containing 1.5% of TiO, and 0.5% of BaSO,.

20 The body temperature was measured by means of the
thermography technique (Raytec Fluke TiSO Thermal Image
equipment) before and after the application of the

protocol, and the index of thermal variation AT/AT1 was

evaluated.

25
The index of thermal variation was obtained by
comparing the mean  temperatures Dbefore (initial
temperature) and after (final temperature) the physical
activity protocol was carried out:

30
AT = AT2 - AT1

where:

ATl = T¢ - Tic (subtraction between the mean final Tgc
and initial T;. temperatures of the control group),

35 and

AT2 = Tie - Tie (subtraction between the mean final T

and initial Ti. temperatures of the sample group).



Bruce protocol until the time (t) was reached, while clothed in the outfit
conprising tee-shirt 15 and Bernuda shorts, this being referred to as the
sanpl e group; sanples evaluated: cotton and polyam de 66 containing 1.5%
of Ti02 and 0.5% of BaSO4. 20 The body tenperature was neasured by neans of
the thernography technique (Raytec Flluke- Ti SO Thernmal |nmage equi pnent)
before and after the application of the protocol, and the index of thernal
vari ati on ARATE Wasbedval uatwanapbzahe itheex bidides malofvartiheioal was
obt ai ned by, p‘%@% ngrl qf%}gr u i Akt i rature)
and after (fllﬁa tellrlrpg;rathgrle tée s?%a:;:%%a%tqjﬁ?l&é ?gtcf):glei %\g%m]garrled
out: 30 AT anATdatexpi Wrte OfAT‘lh& Teg - for, E§Q§Pra6t|b@1tlbb¢wé%n t he

mean final Jdfenhamdihnitéabnire aﬁap@te%ua@s <ofi riche neont rof gsoup)) 35 and
AT2 Tfe - Ti, (subtraction between he nmean final Tfe and |n|t|al Ti .

tenperaéure%n%fng%psénwaetf&re&@p% c Otil'SedTéBI Eee-Feigly SiifePFEE4IR he

i ndices of dheri@lmadarbat paBcATOAThioNhal nedy ot heioegenso ofs toe trunk
and | ateral af@ét of the leg for group A (athletes <clothed in tee-shirt and
Ber nuda shi¥ de of cotton) 5 and group B (athletes clothed in tee-shirt
and Bernmuda shorts made of PA66 containing 1.5%of Ti Q2 and 0.5% of BaSO4)

G oup Sarrp(J;goJIgun%aI;n%tl%r al part of AT/ ATJTrtuQ& 2

%gﬁggg?'part of
AT/AT1 the leg AT/AT1
(%) (%)

Cotton 38 48
B Polyamide 48 62
66 + TiO, + BaSOQO,
Table 1
10
The indices obtained show an evaluation of the
temperature in ~group B compared with group A,
indicating an increase in blood circulation when the
articles made of additivated polyamide are used.
15

Examgle 2

A sample of a yarn of polyamide 66 containing 1.5% of
TiO; and 0.5% of BaSO, was prepared according to the
20 previous description and compared with a sample of
polyamide vyarn containing 1.5% of TiO,. The heat
variation of the body (trunk and lower limbs) of two
groups of 15 athletes subjected to the application of a
physical activity protocol (ergometric treadmill test
25 according to the Bruce protocol) was compared. The test
and the temperature measurement were carried out as

described in Example 1.

The thermal heterogeneity index (h) was obtained by
30 calculating the wvariation in deviation of the
temperature measurements on the region under

consideration, following the application of the



(%9 (%9 A Cotton 38 48 B Polyamde 48 62 66 + TiO2 + BaSO4 Table 1 10 The
i ndi ces obt ai ned show an evaluation of the tenperature in group B conpared
with group A, indicating an increase in blood circulation when the

articles nmade of additivated pol yam de- arg¢ used. 15 Exanple 2 A sanple of a
yarn of polyam de 66 containing 1.5%of Ti Q2 and 0.5% of Ba504 was prepared
accordi ng to phyesicdl previolsy desctopdl on and conpared with a sanpl e of

pol yam de yarn containing 1.5%of Ti Q2. The heat variation of the body
(trunk and Iovver Ilrrbs) of two groups of 15 athletes subjected to the
application (physidnl /Adktivity protocol (ergonetric treadnill test 25
according to the BiicEe pr ot ocol) was conpared. The test and the tenperature
measurenent were carried out as described in Exanple 1. The thermnal

het er ogenéi t y33 rdeX-Ija¥ds BBYarhéanbyoL30teal cHeamg e vad atlim in
devi ati on of @&@trégr@@@@g}urgnaeasur enents on the regi on under
conS|derat|on foIIovm g the application of the - 14 - physical_activity
protocol : h =<={d2 St%ln%”éﬁl dR&Lation gpf= §th§nd§te(5“p(?éﬂﬂté’ﬁeon%ﬁ‘ tifee
tenperature Oéarﬁgb'lbe gentp ol group, and d2 = standard deviation of the
tenperature of the sanple group.

10 Table 2 Dbelow summarizes the thermal heterogeneity
index (h) obtained in the regions of the lower trunk
and the lateral part of the leg for group C (athletes
clothed in tee-shirt and Bermuda shorts made of yarn of
polyamide 66 containing 1.5% of TiO, and group D

15 (athletes clothed in tee-shirt and Bermuda shorts made

of varn of polyamide 66 containing 1.5% of TiO, and
0.5% of BaSO0,).

o°
~

Group | Sample h (

C Polyamide 66 containing 20
1.5% of Ti02

D Polyamide 66 TiO, + BaSO, 14
Table 2

20
The results of Table 2 above show a greater homogeneity
for group D (smaller thermal heterogeneity index),
attesting to the influence of the additive promoting
body temperature homogeneity.

25

Example 3

A sample of a yarn of polyamide 66 containing 1.5% of
TiO,, 0.5% of BaSO, and 0.2% of tourmaline was prepared
30 according to the previous - description. The
concentration of lactate (L) in the blood of two groups
of 15 athletes was evaluated before and after the
application of a physical activity protocol comprising

an ergometric treadmill test according to the Bruce



10 Table 2 bel ow sunmari zes the thermal heterogeneity index (h) obtained in
the regions of the lower trunk and the lateral part of the leg for group C
(athletes <clothed in tee-shirt and Bernuda shorts nade of yarn of

pol yam de 66 containing 1.5%of Ti Q2 and group D 15 (athletes clothed in
tee-shirt and Bernuda shorts nade of yarn of polyam de 66 containing 1.5%
of TiA2 and 0.5%of BaS04) G oup Sanple h (%9 C Polyam de 66 containing 20
1.5% of Ti Gr&xdodbyanTe 668cThrCe €oBa®ddt rb4 ictabliey 2ol fhetresuvas of Tabl e

2 ab h t f - |
above sho y@?%%gg £, hoongenei ty. foniq gcltégseer? a(x%a{?yéff‘é kgswﬁkend

[
het er ogenei ),  attesting to the In ence of” the additive pronoting
body tenperbacikathonvgeheeny. fpemERaABreP3agNSaRpLa B agijarn of pol yan de
66 containing 1.5% of Ti 2, 0.5% of Ba504 and 0.2% of tournmnaline was

prepared 30 according to the previous descriptjon. The concentration of
| actat e 3( L) The t hesShl o¥@Sof Cewe 1§ oupdit offCESZTEA %t ds° wash@vaftigP8d bef ore

and after tcﬂ!@scgﬂﬁﬂicd&i %k&ﬁpP%phySMQ@hhaé&dlMéé/ afotmq}eml riaﬁiingl an
ergonetric treadm test accarding to the_Bruce - 15 protocol. The lactate
concentr at iB‘Hff(?‘Hlﬂ‘?mﬁﬁl i )a“\ﬁeﬁ‘ggo]bt%? ned J{bﬂ§/ ?reaﬂsng otfhéaass[% ﬁngest

anal ysi s (Accrtreid thactatld nequi prenttiie omakache Dvaghbstioea Bndakl ). 5 The

test was cafri out according to the steps described in Exanple 1, with
sanpl es of %{5{§g%t‘é¢?saﬁa?cﬁgﬁgg§i'de 66 containing 1.5%of Ti 2, 0.5% of
BaSO4 arid

AL = AL2 - ALl
where:
ALl = Li. - Lj. (subtraction between the final lactate
L¢c and initial lactate Li, concentrations of the
15  control group),
and
AL2 = Lg - Lie (subtraction between the final lactate
Lfge and initial lactate Lije concentrations of the sample
group) .
20
Table 3 below shows the index of wvariation in lactate
concentration AL/AL1 obtained for group E (athletes
clothed in tee-shirt and Bermuda shorts made of
polyester) and group F (athletes clothed in tee-shirt
25 and Bermuda shorts made of PA66 containing 1.5% of
TiO,, 0.5% of BaSO, and 0.2% of tourmaline).

Group | Sample AL/L1
(%)
Polyester -31
Polyamide ~36
66 + TiO, + BaSO; + tourmaline

Table 3

30 The results show a decrease in lactate concentration in
the blood, which is 5% greater in group F, compared
with group E. The lactate level 1in the blood is

directly associated with the muscle fatigue.




0. 2% of tour

10 AL = AL2
| actate Lf,
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initial lact
shows the in
group E (ath
pol yester) a
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+ tournul ine
in the bPoo

mal i ne, and the lactate variation index AL/ALI was cal cul at ed:

- AL1 where: O(OLI = Lfc - Lac (subtraction between the f

i nal

and initial lactate Li, concentrations of the 15 control

AL2 = Lfe - Lie (subtracti ore between the final |actate

Lfe and

ate Li, concentrations of the sanple group). 20 Table 3 bel ow
dex of variation in lactate concentration AL/ ALl obtained for

Igﬁéﬁglglpthed in tee-shirt and Bernuda shorts nmade of

(athletes clothed in tee-shirt 25 and Bernuda shorts
containing 1.5%of TiQ2, 0.5%of BaSO4 and 0. 2% of tournaline)
G oup Sanpl e MLibdpl &%t B Pphyaster pdllyani Role@ntderadhing6 1+ 58 G + BaSH4
d;&&%e 3 30 The results._show a gecrease i.n lactate conceptration

; [
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| act at e | eveladapidiendl ©odthe paetreetiky dassecpated wridh ddwamestwe trat i gue

- 16 - Exanp
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previ ous des
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15

20

25

30

35

CTiGut.i dhaantheomphresrivthon of the regions of the lower
trunk and lateral part of the leg of a group of 15
athletes subjected to the application of a physical
activity protocol (ergometric treadmill test at a
constant speed of 6.5 km/h and an incline of 6% for
30 minutes) was evaluated, for comparison. The test was

carried out over the course of three days:

° on day 1, the athletes were subjected to the
protocol while clothed in Bermuda shorts prepared
with a vyarn of polyamide 66 containing 1.5% of
TiO,, 0.5% of BaS0O, and 0.2% of tourmaline;

. on day 2, the athletes did not perform any
physical activity;

o on day 3, the athletes were subjected to the
protocol while clothed in Bermuda shorts prepared
with a vyarn of polyamide 66 containing 1.5% of
TiO,;.

The body temperature was measured by means of the
thermography technique (Raytec Fluke TiSO Thermal Image
eguipment) before and after the application of the
protocol, and the thermal heterogeneity index was

evaluated.

The thermal heterogeneity index (h) was obtained by
calculating the wvariation in the deviation of the
temperature measurements in the region under
consideration, before and after the application of the

physical activity protocol:



a sanple of a yarn of polyam de containing 1.5%of Ti Q2. The thermal
variation of the regions of the lower trunk and |lateral part of the |leg of
a group of 15 10 athletes subjected to the application of a physical
activity protocol (ergonetric treadm ||l test at a constant speed of 6.5
kmih and an incline of 6% for 30 m+hutes) was eval uated, for conparison.
The test was <carried out over the course of three days: 15 on day 1, the
athl etes were=s(h} ect@d) fdlthe protocol while clothed in Bernuda shorts
prepared wth g yarn of polyam de 66 containing 1.5%of TiQ2, 0.5% of
BaSO4 and 0.2% of tourmaline; 20 on day 2, the athletes did not perform any
physi cal acd} v tgtandardageyiatieratdf etbs vieseParm} eEt edefe@ehet pr ot ocol
whi I e cl ot had, i n-Bef Jydar S#JHétTﬁhy@@@aI edct Wt ByapyatBcef , pahyani de 66
containing 1I.5%of 25 Ti Q2. The body tenperature was neasured by neans of
the thér oyt aphyt2eedRd queViRhAdt PEUKE T SET™RFEIRITY nBdé S TequiPnent )
before and afpercdhecappti €néi phy st chineadfipieyopebroand .t he ther nal

het erogeneity index was evaluated. The thernmal heterogeneity index (h) was
obtained by calculating the variationinthe deviationof the 35

t enperature measurenents in the r&ghehe under consi deratijorh (hef ore and after
t he application{qf .the . ph cal activit otocol: - 174 - h =(d2 - dl)/dl
vvherel,OIO di = st addHrP YA )a@% &9&?a%wqgﬁgv? Shr et Peforle the dppl | cati)on
of the physical |aedlipdriiydepred oriod, +amhso, + tourmaline 20

Table 4

10 The results of Table 4 above show a greater homogeneity
for the sample of polyamide 66 containing TiO,, BaSO,
and tourmaline (smaller thermal heterogeneity index),
attesting to the influence of the additive promoting
body temperature homogeneity.

15
The increase in blood circulation, the decrease in the
level of lactate in the blood and the better thermal
homogeneity are associated with a decrease in muscle
fatigue. Thus, the results presented in the examples

20 above indicate a decrease in muscle fatigue 1in
connection with the use of the article produced with
the yarns of polyamide  additivated through the use of
far-infrared-emitting inorganic fillers or organic
additives defined in the present invention.

25
Examples 5 and 6

A sample of a yarn of polyamide 66 containing 1.5% of
Ti0, (Example 5), and a sample of a vyarn of
30 polyamide 66 containing 1.5% of TiO,, 0.5% of BaSO, and
0.2% of tourmaline (Example 6), were prepared according

to the previous description.



5 d2 = standard deviation of the tenperature after the application of the
physical activity protocol. Sanple h(% Pol yam de 66 containing 1.5% of
TiO2 30 Polyamde 66 TiO2 + BaSO4 + tournaline 20 Table 4 10 The results
of Table 4 above show a greater honogeneigy- for the sanple of pol yam de 66
containing TiQ2, BaSO4 and tourmaline (smaller thermal heterogeneity

i ndex), atteBrempt dehegemditenced ofietdkeimdditi ve pronoting body

t enperature honogeneity. 15 The increase in blood circulation, the decrease
inthe level of lactate_in the blood and the better thermal honogeneity
are associ at ethi t hRardaer e¥s&ipfirtsclad e guekiThudont hé r esrgian
presented in ¢dRpexaimy esnd0 above gRdkCatigaa fesheasmd Ncryisekarf afd gue in
connection with the use of the article produced with the yarns of pol yam de
additivated tHoughttde R ofof f arb¢ nirdriedciem 195 ng? i riBr g C%i11%rs or
or galni C faddixv&ms%éi@f% nﬁdyghg%gﬁjrﬂ{,es_ﬂcﬂ__{: kn\{aggﬂsqn];a Zf_ﬁrxg@z@?pl ﬂ&y;;'» a§15;zl 6 Ad
sanpl e of a yarn of polyan de cqnt ai nin : . 0 [ anpl e , an
a sanple of aPYHrn 6]& 3%6158119% d%‘%%t%ong’éi ni 1yt 92 50681 Ti %,9 0."5%% of
BaSO4 and 0. 2oénwfadowredl upengExaeplvean ) ,o veERapp pak ednaic airedidtithes 0 t he
previ ous descyiption. - 18 - Thermal honogeneity of the_skin The thermal
vari ation of {%g ‘é’%sn ”F&#%fcrtelbﬁeod;au%%ﬁ%riggfen %/]ﬁ%a 8{th (ja%rxagllp g, rggt’heW Font and
the rear 16f mBeaseredi ghThad 65 t heolbutterk) ofxlailgibupaof dEgned untfeers

having worn, ééﬁl@?ig@ysl 60?°“&§ ao%ayth% Nurnberger-Muller scale

(reference: Nurnberger F, Muller G. So-called

cellulite: an invented disease. J Dermatol Surg
Oncol 1978; 4: 221-229).

15
The body temperature was measured by means of the
thermography technique (Raytec Fluke TiSO Thermal Image
equipment) before and after the 60 days.

20 The thermal heterogeneity index (h) was obtained by'
calculating the ratio between the standard deviations
of temperature on the region under consideration,
before and following the wearing of the Bermuda shorts

for 60 days:

25
h = X3/X:
where,
X; = standard deviation of the temperature on the

region (mean of the standard deviations for the 15
30 wvolunteers) before the 60 days, and

X, = standard deviation of the temperature on the

region (mean of the standard deviations for the 15

volunteers) after the 60 days.

35 Table 5 below summarizes the thermal heterogeneity
index (h) obtained for the vyarn of polyamide 66
containing 1.5% of Ti0O, and for the polyamide 66
containing 1.5% of TiO,, 0.5% of BaSO, and 0.2% of



pair of Bernmuda shorts of which one | eg was manufactured using the yarn of
Exanple 5 and the other |eg was nmanufactured using the yarn of Exanple 6,
was 10 neasured. The 15 volunteers exhibit a degree of «cellulite I or Il on
the Nurnberger-Miller scale (reference: Nurnberger F, Muller G So-called
cellulite: an invented disease. J Dermateol. Surg Oncol 1978; 4: 221-229). 15
The body tenperature was neasured by neans of the thernography technique
(Rayt ec Fl ukeubtima@iHeer mal | mage equi pnment) before and after the 60 days.
20 The thermal heterogeneity index (h) was obtained by calculating the
rati o between thrguiﬂukuLLde¥LaLLgns~_gL_LenpeLaLuLe_gn_Lhe_Leﬂion under
consideration, pefore and foll owsagpike wearing of the Eehn&da shorts for
60 days: 25 h = 272 “Xl = stand‘ro dév %;lon of the tenperature on
the region (nmeap® T St e 0 eers)
before the 60 da/@olgaﬁhl&é Gestramga#dBdsmamlwuﬂﬁalﬁeet@m@emt ure on the
regi on (nmean of the standard deV|at|§ g foE the 15 volunteers) after the 60
days. 35 Table 5 bel ow sunmari zes t | heterogeneity index (h)

obt ai ned for the yarn of polyanide 66 containing 1.5%o0of TiQ2 and for the

out mal i he. TSETHE 55 CPorsAhae 85°%ental g o SYEBFTiED O g ”

decrease in the thermal heterogeneity follow1ng the

D

wearing of the Bermuda shorts, for the vyarn of
polyamide 66 containing 1.5% of TiO,, 0.5% of BaSO,; and
0.2% of tourmaline, and a 16% decrease 1in the thermal
10 heterogeneity following the wearing of the Bermuda
shorts, for the yarn of polyamide 66 containing 1.5% of
TiO,. These results show the influence of the additive

promoting body temperature homogeneity.

15 Elasticity of the skin

In addition to the thermal variation of the body, the
variation in elasticity of the skin of the same group
of volunteers (on a region comprising the outer side,
20 the front and the back of the thigh and of the buttock)

is also measured before and after the 60 days.

The elasticity of the skin was measured using the

Cutometer®

MPA580 apparatus sold by the company
25 CK Electronic GmbH, which uses the principle of the
suction method. A negative pressure is created in the
apparatus and the skin is drawn into the aperture of
the probe. Inside the probe, the depth of penetration
of the probe is measured. The ability of the skin to
30 return to 1its initial position when the negative
pressure is no longer applied (elasticity) 1s measured

and expressed by means of a curve (see Figure 1).

The elasticity of the skin corresponds to the ratio

35 R = U./Ues, the values of U, and of U. corresponding to



Pol yami de 66 Ti 2 + BaSO4 + tournmaline 0.67 Table 55 The results of Table
5 above show that there was a 33% decrease in the thermal heterogeneity
following the wearing of the Bernmuda shorts, for the yarn of polyam de 66
containing 1.5%of Ti 2, 0.5% of 3aSO4 angd - 0. 2% of tournaline, and a 16%
decrease in the thermal 10 heterogeneity follow ng the wearing of the
Bermuda shortilss faruddeiy@d datodd poh yRigaes 66. cont ai ni ng 1. 5% of Ti Q2.
These results show the influence of the additive pronoting body tenperature
honogeneity. 15 Elasticity of the skin In addition to the thernmal variation
of the body, The vearimtiomin shastélasyiofty he Bki mafredworsdae group of

vol unteers ( a i QN Prj s t he: out ex si : 0 a he back
of the thi ghofgnd (r)?gft %)Zﬁf oék%@(g'l sh‘g t('s)% en}%lasucg}gbdr%sg%%@r{%dnga tgﬁqett he 60
days. ThebSel s3t32iigitef thefoken wde medswdads usi aAgdt h&: Clpesmet ertheVPA580
apparat us solg&h by {he. Gonpany +Re &K EFhgstronic GrbH which uses the
principle of the sucti'on nethod. A negative pressure is created in the
apparatus and the skin is drawn into the aperture of the probe. Inside the
PL obei(_thte dgpakbuffap@te@bpv?tsmm;atﬁleeté1etr_ﬁ% pta@r%ﬁtﬂ@?ﬁtihe@lagtchw igy of

e skinto retur 0 i initial positjon en e negative pressure is
no | onger app‘PQ‘?%?leEeé asPFcithy YerhesdurRy YaRtexpe e§§é1(1}%5§u|?\9an]s' bt a
curve (se;a FicgﬂLEE‘iﬂDLi aHde fehéstp'dﬂjgfayr}i@e t be Sidrftaﬁgﬁrre_;ﬁpgm@i% tof tmﬁog at: 0
35 R = U/ Ue, e valu of U a 0 rrespondi tQ - 20 - the val ues
i ndi cated in ﬁ%fp%fi.gfrhgr\?arﬁ)a%or?fi $%$§%t?85t 3] 'Filﬁgopgestpoo%%a]ﬁdqe F =
[(RF-R)/R ] XxEA&GplaM 6h. R corresponding to the 5 elasticity before the 60
days, and Rf being the

Sample F (%)
Polyamide 66 containing 1.5% of TiO, 1
Polyamide 66 TiO, + BaSO, + tourmaline 8
15 Table 6

The results of Table 6 above show a significant
increase 1in elasticity for the varn of polyamide 66
containing 1.5% of TiO,, 0.5% of BaSO, and 0.2% of

20 tourmaline compared with the vyarn of polyamide 66
containing 1.5% of TiO,. These results show the
influence of the additive promoting increased
elasticity of the skin and therefore a reduction in
cellulite.

25
The increase in elasticity of the skin and the better
thermal homogeneity are associated with a better
comfort and well-being, and with a decrease 1in
cellulite. Thus, the results presented in the examples

30 above indicate a better comfort and well-being in
connection with the use of the article produced with
the yarns of polyamide additivated through the use of
far-infrared-emitting inorganic fillers or organic
additives defined in the present invention.

35



el asticity after the 60 days. Table 6 bel ow summari zes the variation in
elasticity F obtained for the yarn of polyam de 66 containing 1.5% 10 of
Ti 2 and the pol yam de 66 containing 1.5% of TiQ2 (Exanple 5) and 0.5% of
BaSO4 and 0.2% of tournmaline (Exanple 6). Sanple F(% Pol yam de 66
containing 1.5%of TiO2 1 Polyam de_66,Ti.O2 + BaSO4 + tourmaline 8 15
Table 6 The results of Table 6 above show a significant increase in

elasticity Kok therxwariniofpakyag de 66 containing 1.5% of Ti G2, 0.5% of
BaSO4 and 0:2% of 20 tourmatine conpared with the yarn of pol yam de 66

containing 1.5%of Ti Q2. These results show the influence of the additive
promoting i ngeeasadipgkastiigit yagtitheyskig anchdhesef i cardadctdcon in
cellulite. 25 The inhcrease in elasticity of the sﬁ:gﬁaand the better thernal

hormogenei t y S&PE civdted vitdt a petler °RonfbfP CREFHSpeidtf € %hd with a
decr eases i naTcel legliste.anthus] ebdite T BSUbhSupoLSeat RECCN4BBe exanplrés 30 above

indicate a hetter confort d well-pbeing jn. connection with th e of the
article proddteddkith O% h° %?‘rﬁjsé%fg%o?%%%‘?ﬁglgﬁdﬁf{F’\‘/’atog\(ljm#;brzoug)ﬁ%t%%e use of
far-infraredfe®aisO,ngndnor ganb€¢ tolkrerdioe dEgampde &dditives defined in the
present invention. 35 21 - Antibacterial activity The antibacterial activity

is measured according to standard JIS L 1902: 2002 on Staphyl ococcus aureus
5 ATCC 6538Baand Kkéebsiigll aipneahdni aeomTOEd 350 bastwtrs a of  cotton

10 having no additive.
The tests are carried out on knitted surfaces of 0.4 g.

The different surfaces of the samples are brought into
15 contact with the same number of bacteria, for
incubaticn at 37°C for 18 hours. At the time t = 0 and

t = 18 h, the number of bacteria is counted.

After wverification that the bacteria are growing
20 correctly in the control samples, the mean number of
active bacteria immediately after the inoculation on
the wvarious samples and the mean number of active
bacteria after 18 hours of incubation on the wvarious
samples are determined, for each sample, in CFU (Colony

25 Forming Units).

The specific bacteriostatic activity S corresponding to
the difference between the logarithm of the mean number
of active bacteria after 18 hours of incubation on the
30 control sample (cotton yarns without additive) and the
logarithm of the mean number of active bacteria after
18 hours of incubation on the sample (polyamide 66

yarns of Example 6) is then measured.

35 The results are expressed in Table 7:



for yarns of polyam de 66 containing 1.5%of Ti®2, 0..5% of BaSO4 and 0. 2%
of tourmaline. (Exanple 6): Said activity is also conpared to yarns of
cotton 10 having no additive. The tests are carried out on knitted surfaces
of 0.4 g. The different surfaces of thexanples are brought into 15
contact with the same nunber of bacteria, for incubation at 37C for 18
hours. At the timet = 0 and t = 18 HAabflhe7nunber of bacteria is counted.
After verification that the bacteria are grovvl ng 20 correctly in the
control sanptes,—the nean—nunberof acttve UaLLer1 IHHbUIaLny after the

i nocul ation jon the various sanples andPehefhean nupber &Pegdtfilve bagteria
after 18 hours of incubation on thepyaripysstsaipl ep L cdetie/drned, for
each sanmple,| in CFU (Col ony 25 Form ng Uni ts). The|specific bacteriostatic
activity S corresponding to theldi f@&%éﬂééyb&]v\een t heaFodat FY hd? of the
mean nunber | of active bacteria aft@et ﬂ@g&v@jsl ncubakiepsoait he 33
control sanple (cotton yarns wthout a |t|ve)-) and the logarithmof the
mean number lof_active bacteria after #'s_of i hcubBRFBRCBAZEhe sanpl e
(pol yam de 66vayas nsf oix&an®dle 6) is then7m3asur ed, 35 The .uesults are
expressed in Table 7: - 22 - Table 7 Specific Specitic bacteriostatic
bacteriostatic activity Si activity S2 (Staphylococcus (Kl ebsiella aureus)
pneunoni ae) Masngeelilbxari eTébDe76 QbéeThehswsubbs dadtedt st abiove show
good bact %I‘I ostatl t 5 %CtIVIt of th )ijar ns of éao%%/acon 66 .cont alg‘u ng 1.5%

the "yarns o olyamid aining
of TiO,, 0.5% of BaSO, and 0.2% of tourmaline. These

results are very advantageous for articles, in
particular textile articles, which are in contact with
the skin. |

10
Examples 7 and 8

The samples of the examples below were prepared with a
polyamide 66 having a relative viscosity (RV) of 43,
15 measured in a solution of formic acid at 90% in water.
The incorporation of the Ti0O, and of the tourmaline
into the polyamide 66 1is carried out by introducing
these fillers during the polyamide 66 polymerization
process, 1in the form of an aqueous suspension of TiO,
20 at 20% and of an aqueous suspension of tourmaline at
39%. The incorporation of the BaSO, into the polyamide
66 was carried out through the mixing of the inorganic
fillers in powdered form and of the polyamide 66, in a
proportion of 20% by weight of BaSO; for obtaining a
25 masterbatch. The mixture was extruded, cooled and
granulated. The masterbatch thus obtained was
introduced into the polyamide 66 during the spinning
phase. The molten polymeric composition was spun at a
temperature of between 280°C and 300°C (measured in the
30 die), air-cooled (20°C, relative humidity of 65%) and
wound at a speed of 4200 m/min so as to obtain a

continuous multifilament vyarn. The multifilament yarn



of Ti02, 0.5% of BaS04 and 0.2% of tourmaline. These results are very
advant ageous for articles, in particular textile articles, which are in
contact with the skin. 10 Exanples 7 and 8 The sanpl es of the exanples

bel ow were prepared with a polyan de 66 having a relative viscosity (RV) of
43, 15 neasured in a solution of form=z acid at 90%in water. The

i ncorporation of the Ti02 and of the tourmaline into the polyamde 66 is
carried outmdyei apr@dmetmgflnhmsﬁtfsi Wieths dueingulhe palog sectfon

pol yneri zati on ocess ueou ensjon of Ti02 20 at
20% and of % a 'Eké%%guéﬁga)%n%?ﬁﬁu EPﬁaltl é“at® 3 %gqﬂ?p ‘%ﬁfe THeor porati on of
the BaSO4 ittio thHénpehygdm qberodﬁﬁ:twa&s:arl;@ddoex t hTbhegh ytawe m t(lnlmsg of the

i norganic i 0 r ol j 6,

proportion gﬂf’égzjorfr‘;%ye’\?% \(ﬁ E ggqfaf }gr(% {:g?ﬁﬁné&%%ggﬁgstfgr ba?c% The

m xt ur e Swaspesparriedon c ool eGB%mIdldagr ahgratsed. PYheumasger bat chrehlisr obt ai ned
vas 1 ntrodueed: {0l i O! YRREGSOR.AU RO e SRINNG  RIASEaydhe ol ten

pol ymeric conposition was spun at_a tenperature of between 280C and 300C
(measured id tHErBocali density ccﬂﬁ ec¥0(52(§{7fmr:el anfvecankpdnt y13fF 6599 and

wound at a w}@f 4208 m%@t§e1a§ tq Q'ét it e KRN IHOUSs &yl TH61 | ament
yarn. The multifil anment ?/arn 23 nmade uge 6§lflel ament?dvmtsh a circul ar

cross sect i ¥fA1RSe stpSeqhibRET yVERREEr €. tHReCPTPPELEAOPRe filament in the
finishad product is 1.2 dtex. The yarn thus obtained was used in the

production of knits far the 5 ration of rrruda sharts, usi.ng a

circular Khi B8Ry ma |’?1eyaﬁ"ﬂe % Hﬁﬁé’d’f‘ tggt FR8taRtE Fed h%i/ %a surface

density of B05 g(E¥mpEnd Tondmd nal2%mplie of a yarn of polyamide 66
containing 1.5% of TiO;, 0.5% of BaSO, and 0.2% of
tourmaline (Example 8) were prepared according to the

15 previous description.

The blood microcirculation in proximity to the skin was

evaluated by ultrasound using the Power Doppler method.

The Doppler effect 1is a change in frequency of the
20 ultrasound reflected by the moving blood cells.

The tests were carried out on a group of 15 volunteers
(having a body mass index of 23 +/- 4 kg/wm?) having
worn, for 60 days, 6 hours a day, a pair of Bermuda
25 shorts of which one leg was manufactured using the yarn
of Example 8 (right 1leg) and the other 1leg was

manufactured using the yarn of Example 7 (left leg).

The Power Doppler method measures the amplitude of the
30 Doppler signals, directly correlatable to the
speed/intensity of the blood flow in the region

evaluated.

The results obtained were processed with a 95

a°

35 confidence interval.

The increase in the Doppler signal D% 1is measured,

between the time t0 (initial) and t60 (after 60 days).



spandex. These articles were subsequently used to evaluate the

ef fecti veness of the conpositions. 10 A sanple of a yarn of polyam de 66
containing 1.5%of Ti02 (Exanple 7) and a sanple of a yarn of pol yam de 66
containing 1.5%of Ti 02, 0.5% of BaSO4-atwl 0.2% of tournmaline (Exanple 8)
were prepared according to the 15 previous description. The bl ood
mcrocirculation in proximty to the skin was evaluated by ultrasound using
the Power Doppl ek, BL dsT{lg pgﬁpl_:gh_g{,gg%t ggaglg ange in frequency of
the 20 ultrasound reflected e noving blo S. The tests were
carried out on a group of 15 voI unteers (having a body mass index of 23 +/-
4 kg/ n2) having worn, for 60 days, 6 hours a day a.pair of Bernuda 25
shorts of which one | eg was manufia U"rgg) Plz@ rn of Exanple 8 (right
| eg) and the other leg was nanu usung § rn of Exanple 7 (left

| eg). The Power Doppler nethod asures the anplitude of the 30 Doppler
signals, directly correlatable t¢ the speézdll ntensitly of the blood flowin
the region evaluated. The D8%uk ssed with a 95% 35
confidence interval. The increase injt DQ QE‘I) signal D% is neasured,
between the time tO (initial) and t6 =t 0’/days). - 24 It corresponds
to the foll owi ng equation: (Dt60, - 0; nDJ/ Fy" (DtQ )1 nj b5

5
in which D is the Doppler signal, and n is equal to 15
(number of volunteers).
Table 8
10
Example Mean increase in Doppler
signal D (%)
7 31.1
8 92.0

An increase in the blood microcirculation is confirmed

for the two examples.

15 The knit ©prepared using varns of polyamide 66
containing 1.5% of TiO,, 0.5% of BaS0O, and . 0.2% of
tourmaline 1is approximately 3 times better than that
prepared using vyarns of polyamide 66 containing 1.5% of
TiO;.

20
The results indicated here show that the increase in
blood microcirculation is associated with the use of a
knit prepared using a polyamide modified with inorganic
or organic fillers absorbing/emitting in the far-

25 infrared range, described in the present invention.

The composition of Example 8 exhibits the following



in which Dis the Doppler signal, and n is equal to 15 (nunber of
volunteers). Table 8 10 Exanple Mean increase in Doppler signal D (% 7
31.1 8 92.0 An increase in the blood mcrocirculation is confirmed for
the two exanples. 15 The knit prepared using yarns of polyam de 66
containing 1.5%of Ti 2, 0.5% of BaSOk@mnd 0.2% of tourmaline is
approximately 3 tines better than that prepared using yarns of polyam de 66
cont ai ni ng m@/énﬁd fl'éitﬁZatQ@lThlescmelsm@s pndpeatiadShere show t hat the

i ncrease in rQGir e 4sg, of /a kni t
prepared usi ng a po ylgmg ém%]g% |nor an| E‘E{ngargga%l(g f-{—| |l ers

absorbing/em tti g 3t athe 3ar 25 1 nf rar ed range, described in the pr esent
i nvent i on. The GQmps) t ign gbakxampl o fe XIS bablovs ngo
infrared radi ati on absorption properties: - nunber of péaks in the frequency
range 3500 +/- 0.8PMAD: -2 nunber of peaks in the frequency range 6.20 +/- 5
0.50 m 2 -_ nunbgimdr peakspéaks he of r@HélefI%é% 8r88gs/ -g Op@5:m 1 -
nunber of peaks in the frequency range 8 0.25 m 1 10 - nunber of
peaks in the fredlemcy*Panke 9.00 +/- 0.25 m 0

- number of peaks in the frequency range 8.50 +/-

0.25 pm: 1
10 - number of peaks in the frequency range 9.00 +/-
0.25 um: O
- number of peaks in the frequency range 9.50 +/-
0.25 pm: 1 '
- number of peaks in the frequency range 10.00 +/-
15 0.25 pm: 0
- number of peaks in the frequency range 10.50 +/-
0.25 pm: 2
- number of peaks in the frequency range 11.00 +/-
0.25 um: 0
20 - number of peaks in the frequency range 14.60 +/¥

2.10 um: 3.



- nunber of peaks in the frequency range 9.50 +/- 0.25 m 1 - nunber of
peaks in the frequency range 10.00 +/- 15 0.25 m O - nunber of peaks in the
frequency range 10.50 +/- 0.25 m 2 - nunber of peaks in the frequency range
11.00 +/- 0.25 m O 20 - nunber of peaks in the frequency range 14.60 +/-
2.10 m 3. - 26 - CLAIMS 1. Polyneric-cpgposition, characterized in that it
conprises a conbination of at |least two additives 5 chosen from organic
additives and inorganic fillers whichchemesa capacity for em ssion and/or
absorption of infrared radiation in the wavel ength range between 2 mand 20
m and a polyner, the conposition exhibiting a nunber of infrared 10

radi ati on absbr pti bolpeakscofconeas ericman cthnartdihiezddl liowi hgatenit

frequency ranges: +[-.0.3 - + - _D. 0Q. +/{ - - 8.50
+/- 0.25 m 9.00 +§9 Fg?ﬁéeﬁ, a99c§{5%$/%%gf§{ n%’Plgeog]ef%-t 8”&% %%Qd%g?g%s + -
0.25 m 55 11.00 ehosen2s foni 4, 6@gahic?. Wdtiatesd easndl peakddel g
present in at |eask; 710fst haSer! Glyd reaUspey; Longes. o SOlHELAE or
conposi tion according to Claim1, 20 characterized in that the i1 norganic
fillers are choseAPFPBRT6RNdES, 18Erpacesaddatioratias, thphvaphbeestand
silicates and havergAgav@jeddRerPa tik! 8ndi 28 Q| essat BaRhA yMedt hec1gk gani ¢
addi ti ves being chosen from organi c _conpounds 25 caontaining silicon or
organometal i c Conﬁamﬁag;tlon exhibiting a number of  1infrared

10 radiation absorption peaks of greater than 10 in
the following ten frequency ranges: 3.00 +/-

0.30 um, 6.20 +/- 0.50 um, 8.00 +/- 0.25 um,

8.50 +/- 0.25 pum, 9.00 +/- 0.25 um, 9.50 +/-

0.25 um, 10.00 +/- 0.25 um, 10.50 +/- 0.25 um,

15 11.00 +/- 0.25 um, 14.60 +/- 2.10 um, at least 1

peak being present in at least 7 of these ten

frequency ranges.

2. Polymeric composition according to Claim 1,
20 characterized in that the inorganic fillers are
chosen from oxides, sulphates, carbonates,

phosphates and silicates and have an average
particle size of 1less than 2 um, the organic
additives being chosen from organic compounds

25 containing silicon or organometallic compounds.

3. Polymeric composition according to Claim 1 or 2,
characterized in that the polymer is chosen from
polyesters, polyolefins, cellulosic polymers such

30 as cellulose acetate, cellulose propionate, rayon,
viscose, acrylic polymers and copolymers, and

polyamides 1in general, such as polyamide 66 or

polyamide 6, or copolymers thereof or blends
thereof.
35
4. Polymeric composition according to Claim 3,

characterized in that the polymer 1is polyamide-
based.



3. Polyneric conposition according to Claim1 or 2, <characterized in that
the polyner is chosen from polyesters, polyolefins, cellulosic polyners
such 30 as cellul ose acetate, cellul ose propionate, rayon, viscose, acrylic
pol ymers and copol yners, and polyam des in general, such as pol yani de 66 or
pol yam de 6, or copolynmers thereof or pjends thereof. 35 4. Polyneric
conposition according to Claim3, characterized in that the polyner is

pol yam de- based. 27 5. Polyneric conposition according to C aim 4,
characterized in that the polyner which makes up. the matrix of the

pol ymeric conpositiFreTECa FPBPTRhT HE chGEEFPFF B pol Yan del&iMpdl yani de 66
and pol yam de 6/qed yait &ei H83 CapoloHER Sthé. 2l | heeRPasikdsony@ccor di ng
to Claim1, characterized in fhat the inorganic fillers of the 10

pol ymeri ¢ conposii§ ofMhavEs a Par tieF e RI2EGFLF esSOMRPZME 190 mS 7.2 Pol yneri ¢
conposi ti on accaidti yumide CcidBedy febar asderamede i 1 ,t habliAeideor gaeni ¢

fillers of the 15 polyneric c osition haye a rticle size of less than
0.5 m 8. Polynétit %%%%%@%%%ﬁ@%i%?ﬁ%ﬂa g% Ef%gﬁYT‘?rschar acterized in that
the oxide is chosen from 20 titanium dioxide, silicon dioxide and nmagnesi um
oxide. 9. Poly ' Sit] : I ng jJm 1, har ized in that
t he sul phatég’ i ﬁ%&ﬁ%&?omé%%%%?%%sul%ﬁ%%@%l Ci %gm suﬂc)%%@efand
strontium sul phelt&racterized in that the inorganic fillers of the

10 polymeric composition have a particle size of less

than 1.0 um.

7. Polymeric composition according to Claim 6,
characterized in that the inorganic fillers of the
15 polymeric composition have a particle size of less

than 0.5 pum.

8. Polymeric composition according to Claim 1,

characterized 1in that the oxide 1is chosen from

20 titanium dioxide, silicon dioxide and magnesium
oxide.
9. Polymeric composition according to Claim 1,

characterized in that the sulphate is chosen from

25 barium sulphate, calcium Sulphate and strontium
sulphate.
10. Polymeric composition according to Claim 1,

characterized in that the carbonate is chosen from

30 calcium carbonate and socdium carbonate.

11. Polymeric composition according to Claim 1,

characterized in that the silicate is chosen from

actinolite, tourmaline, serpentine, kaolin and
35 other aluminosilicates.
12. Polymeric composition according to Claim 1,

characterized in that the phosphate is chosen from



10. Polymeric conposition according to Claim 1, characterized in that the
carbonate is chosen from 30 cal cium carbonate and sodi um carbonate. 11

Pol ynmeric conposition according to Claim1, characterized in that the
silicate is chosen from actinolite, tourgmline, serpentine, kaolin and 35
ot her alum nosilicates. 12. Polyneric conposition according to Caiml,
characterized in thatrddeiph Kat Ss Chosen; & 03 - mZBr uZbECORLHADF .
phosphat es, apatite or m xtures thereof. 13. Polyneric conposition
according to Claiml1, characterized in that the inorganic fillers are 5
chosen from titani wedmextde, basmpossidqhat escandiimg filder afldihe silicate
group. 14. Polyneriqlco ositiq& accoggiggt}o C.aim 13,. cﬁaiicterized in
that it conprises A TEHStCIWE 2101 nbrgani '@’ i FPEFSCHGseh* 18R t i dhi um
di oxi de, bBarium suliphstre Bnomt ouramiumedidsidPol peerium coMpdsitid omnd
according to Claiml,_.. eril zed. 4 t 1 onprises three inorganic
15 fillers. 16. Pof%#%%?ggég%%d%¢%i%h#%ké£§2ﬁ$éﬁ§b Cl aim 15, characterized
in that the proportion by weight of the three fillers is between 80:10: 10
and 20 10: 30:6p. ri GRIRA i.tion L t o, gi t her, Cl ai s
15 and 16, cha]?gct g?lzygngé%/{l@.t hgtjtO the %@gr%i,ngteiegrﬁrg%?%t het(tghr retg[alllﬁlhgrlg?’a’ni C
fillers is the 25 comiaie®hzedt am uphalt oxXitder pEPT LRSS HTphateptodrvral i ne.
18. Pol ymepi ¢ conposidioi Becarding 4 o Ghaem lerofhaf peiglhgediidkiidat the

proportion by weight ofc 30 the conbination of inorganic fillers relative to
barium sulphate and tourmaline.

15. Polymeric composition according to Claim 1,
characterized in that it comprises three inorganic
15 fillers.

16. Polymeric composition according to Claim 15,
characterized in that the proportion by weight of
the three fillers is between 80:10:10 and

20 10:30:60.
17. Polymeric composition according to either of
Claims 15 and 16, characterized in that the

combination of the three inorganic fillers is the
25 combination titanium dioxide/barium

sulphate/tourmaline.

18. Polymeric composition according to Claim 1,
characterized in that the proportion by weight of
30 the combination of inorganic fillers relative to
the total weight of the polymeric composition is
greater than 1.0%, preferably greater than or
equal to 1.5%, and even more preferably greater
than or equal to 2.5%.
35
19. Polymeric composition  according to Claim 1,
characterized in that the proportion by weight of

the combination of inorganic fillers relative to



the total weight of the polyneric conposition is greater than 1.0%
preferably greater than or equal to 1.5% and even nore preferably greater
than or equal to 2.5% 35 19. Polyneric conposition according to Caiml1,
characterized in that the proportion by weight of the conbination of
inorganic fillers relative to 29 the %o;al wei ght of the polyneric
conposition is less than 9% preferably |less than 6% advantageously |ess

than 4.5% 5 20 Meted f aje REEPALENG dNepROLHIPE LC LORASIdian jgecor ding

to one of Cains 1 to 19, acterize at the organic fillers or
organi ¢ addi ti vksssar ethasor prat ed Pd@fieAgltire polsamer sylmdhesi 8%, phase, or

by direct m Xi nggWhhPa488uROYIMBEsAHREAY4 185t he filament spinning phase, or
el se by neans of a concentrate of particles in the formof a. nmasterbatch
it being possible for the latter to be subsequently diluted to

predet gr mped GORESAL I 8bi ONSréPat Neg POt NEEIHE1 FRsSsi dur tbgpbBecidh spi nning
phase. 21. Met hod acgordig&bto Clg%nlig, characterized in that tge
mast er bat ch conprFeESI By tReiPHt , ObetwlelS 10dCand 659HF2FhBF §&Rfc fillers,

preferably 20 betweratlb¥eanthoIUnadlc ifidrgan of idt@asic ex@fichvees

preferably between 1596gnd ZSO%ﬁf inogﬁgni% Jill S. 32. A%gggle based on
the pol yner conpbSit FBRCAEEEFEFRY &Y ondr R (T 1 F818551S
characterized iphaha; o bysdarEextmraﬂﬂgiwﬂuhiuhérmnlymaroduyapgs, fibres
19irl ‘;n' '&ﬁb”g”:)z\’,\dgﬁhé P XLAERCt BBLGAG N BRLES. & NYWOYPNQLng KPI L, or a
concentrate of particles in the form of a
‘masterbatch, it being possible for the latter to
be subsequently diluted to predetermined
concentrations in the polymeric mass during the

15 spinning phase.

21. Method according to Claim 20, characterized in
that the masterbatch'comprises, by weight, between

10% and 65% of inorganic fillers, preferably

20 between 15% and 35% of dinorganic fillers, even

more preferably between 15% and 25% of inorganic

fillers.
22. Article based on the polymer composition according
25 to one of Claims 1 to 19, characterized in that it

igs a textile article in the form of vyarns, fibres
or filaments, or a mixture therecf, fabrics, a

nonwoven or a knit, or a film or a powder.

30 23. Use of an article based on a polymeric composition
according to one of Claims 1 to 19, for

stimulating bicological tissues.

24. Use according to Claim 23, characterized in that

35 the biological tissue is the skin.

25. Use according to Claim 24, characterized in that

it involves the skin of individuals who have



30 23. Use of an article based on a polyneric conposition according to one
of Clainse 1 to 19, for stinulating biological tissues. 24. Use according to
Claim 23, characterized in that 35 the biological tissue is the skin. 25.
Use according to Caim24, characterizedspn_that it involves the skin of

i ndi vidual s who have - 30 - cellulite. 26. Use according to Caim25, for
reducing cellulitecelbulndeyiduals. 5 27. Use according to one of Cains 1
to 19, characterized in that it involves a textile article. 10 28. Use
according to Claim?23, for stinmulating the blood mcrocirculation. 29. Use
according to pAe oUs€l aicnerddrip 28, Clehar a6t efiozedradudivad ¢hklatitele is

an article 15 accgﬁdkggiggdggﬁgn122.
5
27. Use according to one of Claims 1 to 19,
characterized in that 1t 1involves a textile

article.

10 28. Use according to Claim 23, for stimulating the

blocd microcirculation.

29. Use according to one of Claims 23 to 28,
characterized in that the article i1is an article

15 according to Claim 22.





