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mar kabl e fi ber or fiber product. BACKGROUND ART

Met hods generally used for marking a fiber or 10 fi ber
product with a pattern or a mark such as a letter or
synmbol include printing the fiber or fiber product
using a dye, pignment or thedlike; and printing on the
fiber or fiber product using an inkjet printer, etc.
(see, for exanple, JapdHESERIPEIQN ned Patent
Publ i cati ons Nos. 15 1990-41480 and 1995-336466) .
However, tHastmwrerkeidiedsibarsnotr Febesegrioducpsoduce
m nute marks such as letters or synbols on fibers or
fiber products. Therefore, it has been inpossible to
mar k i ndi vidual yarns with such marks. 20 DI SCLOSURE
OF THE | NVENTI ON An objTESHNICALh&E IEMPent ion is to
provide a fiber or fiber product wherein the

i ndi vi dual VAfnBreaptbel NV kb wietrhefute #atd®er1n
this sgeciflcation, 25 "indivyidual yarns" include spun
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BACKGROUND ART

Methods generally used for marking a fiber or
fiber product with a pattern or a mark such as a letter or
symbol include printing the fiber or fiber product using a
dye, pigment or the like; and printing on the fiber or
fiber product using an inkjet printer, etc. (see, for
example, Japanese Unexamined Patent Publications Nos.
1990-41480 and 1995-336466) .

However, the above methods can not be used to
produce minute marks such as letters or symbols on fibers
or fiber products. Therefore, it has been impossible to

mark individual yarns with such marks.

DISCLOSURE OF THE INVENTION
An object of the invention is to provide a fiber
or fiber product wherein the individual yarns can be
marked with minute marks. In this specification,

“individual yarns” include spun yarns, monofilament yarns,



mul tifilament yarns and conposite yarns thereof. The
present inventors carried out intensive research to
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i ndi vi dual yarns can be nmarked with a m nute mark,

such as 5 letters or synbols. As a result, the

inventors found that a fiber or fiber product that

achi eves the above object can be produced by kneadi ng
into an artificial fiber a fid+4 er whose own col or
changes or a filler m xture whose entire color
appéaifilsmehbngarhy ama achhraposoiten tadrres |tEsmredi. beam
The present invention has been acconplished based on

thi s findi nBhe Theesenvemnwnipooyichesridh dwl |lowienpive
fibers, fiber products and nmethods: 1. A fiber or

f rBepapeEBdtet devepeP st nhlker 19 afihgy @redugherhenfdng the
filler incorporated therein, the filler being a
fPpﬂéVlﬂﬂééeY%ﬁﬁsc%@%rb?ﬂﬁﬁﬁﬁﬁgchQPfqIW%ﬂutﬁﬁméﬁﬁmaSUCh as

ose entire col or appears to chan by _irradiation
WiEREaTP ok rovBanTo 5" HR B st or e TBBEGAES found that
ing to.item 0_wh in the fil ose o

o e BRIk o hEE dradlel T a4 e e ISR Blect

'oﬁéﬁ.t b8”836§§{1@8& B L@?éeée%zlﬁioﬁ&?%%g%&%f@{ﬁ SHN 2

m ca, rums C su anti nony

t i 9X L ey 50RPEn PEOSHR AL, Ak t@foywﬁearh I&Jﬁlxi‘ﬁ‘lfi Blose
or f 25 e

r tiber product according to item1l erein t
fehkekeMtyl yreapboses end i E8arkgd Wy AP Sad Lorith a laser

2004/ 101870 PCT/ JP2004/ 006864
beam. The present invention has been accomplished based
on this finding.

The invention provides the following fibers,
fiber products and methods:

1. A fiber or fiber product comprising an
artificial fiber and a filler incorporated therein, the
filler being a filler whose own color changes or a filler
mixture whose entire color appears to change by
irradiation with a laser beam.

2. A fiber or fiber product according to item 1
wherein the filler whose own color changes by irradiation
with a laser beam is at least one member selected from the
group consisting of mica, barium sulfate, zinc sulfide,
diantimony trioxide, copper phosphate and tocopherols.

3. A fiber or fiber product according to item 1

wherein the filler mixture whose entire color appears to
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-3 change by irradiation with a | aser beamis a
m xture of the filler whose own col or changes by

WO eooadimre on with a |aser beam and a white piBPOBM2001006364

a mxture of a white filler and a black pignent. 5 4.
A fiber or fiber product according to item3 wherein
the white pignent is titaniumdioxide. 5. A fiber or

fi ber product according to item3 wherein the black
pigment is a carbon black. 63-A fiber or fiber product
according to item3 10 wherein the white filler is
bhahge byl fataedigtien fubehr arldsderbgmodiurta asisorniengt
toitem1 wherein the filler is in an anmount of about
ohel1fidlabowhosaoowm . 9plee| changes Y Herxastiatig ghtth a
of artificial fiber and filler. 15 8, A fiber or |
irser beawuerdagcWritageigneniersy a dhetelre (e & iy
is in the formof particles with a mean particle
diakBrepndf 2anblagbreieRePtabout 15 um 9. A fiber or

ar 111 01 8 31 BorLhSe soPor Jatt afEoR S Cr U b i tom 3
i efPST 2ot JST o O 107 A HeL

RBEE BuhnBol B CenkhgRe br 5. 7Pk MAPRC Lhoce

entire col or APPEALS Lp PDABGS M bE AL SLABN, WA e 3

| aser beam "conprising: mXin di spersi ng

%h%&%ﬁniﬁh@ ReLEKOpi§ALNET £ 2 28aPbohhs1 26Kk fi Cial
I'ber raw material; and :

6. A fiber or fiber product according to item 3
wherein the white filler is barium sulfate.

7. A fiber or fiber product according to item 1
wherein the filler is in an amount of about 0.01 to about
10 wt.%, relative to the total weight of artificial fiber
and filler.

8. A fiber or fiber product according to item 1
wherein the filler is in the form of particles with a mean
particle diameter of not more than about 15 um.

9. A fiber or fiber product according to item 1
wherein the artificial fiber is a polyester.

10. A method oprroducing an artificial fiber
containing a filler whose own color changes or a fille¥
mixture whose entire color appears to change by
irradiation with a laser beam, comprising:

mixing and dispersing the filler in a melt or solution

of the artificial fiber raw material; and
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di spersion into a fiber. 11. A nethod of marking a
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conprising irradiating with a | aser beamthe fiber or

fiber product of any of 5 itenms 1 to 9. 12. A nethod
of distinguishing whether a fiber or fiber product is
mar ked or unmarked, conprising checking for the
presence of a mark or pattermdmarked on the fiber or

fiber product of any of itens 1 to 9. 10 Fi bers or

fi bepipmachgttheofditsiperisiventinbn ThéEibeber or fi ber
product of the invention conprises an artificia

fi ber and allil |Zemethost odr ek ingher dilkerTRe filbeear

is a filler whose own color changes or 15 a filler |
nPxpdretwNdER anbprk @bl Rt EpiFbareRr higkel adiating
irradiation with a | aser, beam Any of a w de vari et

o ERodn | 8PEF PERRI TRE bErRET (. BPRIS RFRIGh@E any of

a[%ific&zL beer of the invention so long as a filler

whoS8owntEoPor changes or a filler 20 m xture whose

entire col or ,appears..to, ¢ i.rradiat i it .

| aser bean1é%h b I%%%%%%é’a?%%t'%ﬁ&%ﬁq%%g %%ﬁ%%ég gﬁber

such i.fl.ci i bers. | i Caf .
Bg'fQEEFhE?thF£ DET Fa + C4 USE u%%%%%%ﬁ? ol Sin

sefi =5yn I'bers,  regener at ers, 1 norganic
fichersiagd sbhethbkgresence of a mark or pattern marked on

the fiber or fiber product of any of items 1 to 9.

Fibers or fiber products of the invention

The fiber or fiber product of the invention
comprises an artificial fiber and a filler incorporated
therein. The filler is a filler whose own color changes or
a filler mixture whose entire color appears to change by
irradiation with a laser beam.

Any of a wide variety of known artificial fibers
can be used as the artificial fiber of the invention so
long as a filler whose own color changes or a filler
mixture whose entire color appears to change by
irradiation with a laser beam can be incorporated
thereinto. Examples of such artificial fibers include
synthetic fibers, semi-synthetic fibers, regenerated}
fibers, inorganic fibers and the like.

Examples of usable synthetic fibers include
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25 Exanpl es of usable synthetic fibers include WO
2004/ 101870 PCT/ JP2004/ 006864 -5 pol yesters,

wa@bdophetsre pol yam des, aromati c pol yam des, PCT/JP2004/006864

pol yet hyl enes, pol ypropyl enes, vinylons, acrylics,
pol yvi nyl al cohol s, pol yurethanes and the |ike.
Exanpl es of usable sem -synthetic fibers include 5
acetates, triacetates, promx and the |ike. Exanples
of usabl e regenerated fibers—-bnclude rayon, cupra and
the like. Exanples of usable inorganic fibers include
qarlpors e dsar 11 iphedrice poillyend dasd ahembitke. podyAnbdgs,
the artificial fibers, synthetic fibers are
praef e tdi lenemnd Mym@perﬂ.gn@se Tonglpnet epgblyéics,
SpeC|f|c exanpl es of polyesters include_ polyethyl ene
R ephEl @leohsdisyt rﬂ%ﬁ}@[t@ﬁ@eﬁeﬁéﬁlhttﬁﬁl aike.
polytetranethylene t erepht hal ate ,a he | i ke.

Exanpl es of Wﬂlﬁsclgeﬁ Usiekdes Sleﬁ‘&rﬁéfé‘gcgﬁﬂ:tlcygllﬁérs include
E%%s§¥ed by, sllt B% aan%%5%; fllghﬁlgﬁgggr

bF 2bout y'o i “"h T togol Tegtie et iRt sbalip oo
qF%g deﬂgggiﬁggfﬁ €ss, %%ﬂdUEEZLL¥a%Pyha;goﬁttglfgness

about 12 pm.akhe & tJdd 'u%'a%'lef '1%r a8fi '}fib'e%‘ée%bﬁﬁde
may be wused singly or spun, plied or tw sted

tegeidierfibers, ceramic fibers and the like.

Among the artificial fibers, synthetic fibers
are preferable, and polyesters are more preferable.
Specific examples of polyesters include polyethylene
terephthalate, polytrimethylene terephthalate,
polytetramethylene terephthalate and the like.

Examples of artificial fibers include slit yarns
produced by slitting a plastic film such as polyethylene
terephthalate, polyethylene or polypropylene. Such slit
yarns usually have a width of about 0.1 to about 0.8 mm,
and preferably about 0.15 to about 0.37 mm; and usually
have a thickness of about 20 pym or less, and preferably
about 2 to about 12 um.

The artificial fibers of the invention may be
used singly or spun, plied or twisted together.

The artificial fibers may have a core-sheath

structure. Examples of artificial fibers with a core-
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The artificial fibers may have a core-sheath 25
structure. Exanples of artificial fibers with a core

wa\ 020087401870 PCT/ JP2004/ 006864 -6 sheath sPCTIER2004006864

i ncl ude those produced by using a slit yarn as a core
and wi ndi ng anot her fiber (spun yarn or filanent

yarn) therearound, those produced by using a spun

yarn or filament yarn as a core and winding a slit

yarn 5 therearound and those-@onprising a nonofil anent
yarn with an internal core-sheath structure. The
atddtircistirddtiveres imay ukday ehasenpptrodoced bynusimgfarslit
t hi ckness. The cross section of artificial fibers my
hevs @sy ashepie such wasiddinge @naithes| EipercaAPPuN- Baxpedr
10 cross- shaped VVshaped L- shaped, T-shaped, holl ow,
t ampntarya i) aftheqiegrosihan e $hosec BEREHCEE] GHt UF&RTed, SPUN
dog- bone shaped (or dunbbell), etc. The fiber of  the

i ¥REhtarE G ARl ¥ a8t aniPy CorResads MBBALNGUR §f4b Yarn

AR B P R i el ebihed] Vi waen
faercs and the |i he art|f|C|aI fiber of the
M T Hay BE 5 qﬁ gngtﬁgbrlgeblended wi th nat ur al

flberS SUC?% %% Q&% ma n#ﬁ@% Qahﬁlkbgﬁr%r non-

sil ks and s spe I cation

REOdEGE, ﬁ'kﬁfcﬁ{r?esato @her es_iegg 9Bt ardobYafbithelal fibers
processing of a fiber. Exanples of such products

| e WS O U 1BF éﬁﬁﬂﬂﬂgﬁbh as circular, elliptical, Y-shaped,
cross-shaped, W-shaped, L-shaped, T-shaped, hollow,
triangular, flat, star-shaped, cocooned, eight-leaved,
dog-bone shaped (or dumbbell), etc.

The fiber of the invention includes not only
these fibers but also primary processed products thereof,
such as yarns, knits, woven fabrics, knitted fabrics,
nonwoven fabrics and the like.

The artificial fiber of the invention may be a
blend fébric blended with natural fibers such as cellulose
fibers, animal hair fibers, silks and the like.

In this specification, a “fiber product” refers
to a product obtained by further processing of a fiber.
Examples of such products include outer garments,
intermediate garments, innerwear and like clothing, beds
and bedroom accessories, interior accessories and the like.

Specific examples of fiber products of the invention
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i nternedi ate garnents, innerwear and |ike clothing,
beds and bedroom accessories, interior accessories
wana4tibus7d | ke. 25 Specific exanples of fiber prPOTIRDG4006864

of the invention WO 2004/101870 PCT/JP2004/006864 -7

i nclude clothing such as coats, jackets, trousers,

skirts, shirts, knitted shirts, blouses, sweaters,

cardi gans, nightwear, underwear, supporters, socks,
tights, hats, scarves, nufflers, gloves, garnent

1néllﬁ‘d@g§lo&§{ﬂ§j‘ts@c§tb§f%6%"1:% Cﬁé@etgt,uftfﬁd@épé skirts,
cl ot hes, work Tl ot hi ng, sanltary gowns, uni forns,

shirFts anhﬁltft@d”fﬁshlﬁﬁbpobg.bldsdﬂ’sﬁﬁ Sweatkekns c%n_d:li@gns,
i ke; beds and bedroom accessories such as mattress

nigioveeangs urkaddiegr cosupporyats pnscakes, tsihgets, ahdts,
the like; interior accessories 10 such as curtains,
scamyss, canfdtls rsushlons s, stgdfmeent oy snian t | itmést
fancy goods such as towels, handkerchi eves and the
stifkeneysnn qutdduet styGEpngs fireie he het bewi ngratk eallething,
enbroidery threads, plaited cords, straps, braids,
Saﬁ%%ﬁrﬁgngﬁﬁﬁ'%mﬁfgrmﬁﬁlﬁﬁﬂs%%|?§lf95§§ron

mer chandi se; paper, 15 products or nonwoven fabric
schpgdchidcdami s ot fog cﬁ%n‘ch%raaﬂf@ts%ﬁ%s and”bedroom

f
AC P ORRERE S R TTact SeORE LTo0E SUCHEAS Crae e S HRg gt ton-
pi fg Caéggﬂ éﬁggés aﬁ'f§61°9EPEé$’lW%§ fbrcggeg§sorles

age Std S, revenue , certiticate st

su@i‘?d gd@u%a%é'% ts; \é%%i@{é éugﬂl%§oug9a§faadtoys
pub? lottery t Eets paper
and the like; fancy goods such as towels, handkerchieves
and the like; yarn products such as machine sewing threads,
embroidery threads, plaited cords, straps, braids, fishing
lines and artificial baits; tags on merchandise; paper
products or nonwoven fabrics; bags; materials for
electronic products and construction materials.

Specific examples of paper products include
securities such as stocks, national bonds, local bonds,
gift vouchers, drafts, checks, postage stamps, revenue
stamps, certificate stamps and admission tickets; vouchers
such as coupons and public lottery tickets; paper
currency; various kinds of certificate forms, and the like.

Examples of the filler whose own color changes

by irradiation with a laser beam are mica, barium sulfate

(BaSOy), zinc sulfide (ZnS), diantimony trioxide (Sby03),



currency; various kinds of certificate forns, and the
i ke. Exanples of the filler whose own col or changes

wWhoounomdd ati on with a | aser beam are m ca, baPCT/aR2004/006864
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sul fate 25 (BaS®4), zinc sulfide (ZnS), diantinony
trioxide (Sb2G3), WO 2004/101870 PCT/JP2004/ 006864 -8
copper phosphate (Cu3(P04)2), tocopherols, |ithopone
and the like. These fillers can be used singly or in
conbi nation of two or nore. Afong them bariumsulfate
and diantinony trioxide are preferable. 5 Tocopherols
(gbppatr npidsphetedéCas (R0pher vbcapiierd Bs t otbphepaie and

dinmer pignments containing mca can preferably be
uskd hskei cBhesachijlensecapikgramed HinEH Or fidr

exanpl e, by Merck under the trade name of Iriodin LS.
100mhéngtiper of stypePEradry- i ANCRY fthemr oParpafy SulLégte
The nean particle diameter is usually not nore than
apbeit dasngwoaﬁdtﬁ%@ﬁ%bwe e tdan about 1 pm

The particle di ter can, be peasured for_ exanpl e,

| aser diffrEEFPgﬂgﬁﬁiﬁogg?tTguEianﬂQ£i) & (he&-F99HAGroL and
nbz%ure ose entire color appears to change by

i PradFgPreh®with a | aser beam are a nixture of a

filler Wh°SElgfmge\%ﬁ#?gm%{?gé‘gc‘rf’]?r}@%inﬁiaﬂ@ii Vﬁ;/élelhftleably

| aser beam an me ture of a

fbglﬁgeangsamﬁkégk #i timﬁgflpfgﬁégﬁéI&%%es%hbheﬁ%r

mca, zinc sulfide, diantinony

example, by Merck under the trade name of Iriodin LS.

* The filler is preferably in the form of
particles. The mean particle diameter is usually not more
than about 15 um, and preferably not more than about 1 um.
The particle diameter can be measured by, for example,
laser diffraction methods.

Examples of the filler mixture whose entire
color appears to change by irradiation with a laser beam
are a mixture of a filler whose own color changes by
irradiation with a laser beam and a white pigment, a
mixture of a white filler and a black pigment, etc.

Of these fillers, mica, zinc sulfide, diantimony
trioxide and tocopherols are preferable as fillers that
change color from white to black.

These fillers can be used in combination with a
white pigment that acts as a white basis in a fiber. The

entire color of such a mixture of a filler and a white



trioxide and tocopherols are preferable as fillers
that change color fromwhite to black. These fillers
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acts as a white basis in a fiber. The 25 entire color
of such a mxture of a filler and a white WO

2004/ 101870 PCT/ JP2004/ 006864 -9 pignent changes
color fromwhite to black. Exanples of white pignments

i ncl ude cal cium carbonate, ti%tani um dioxide (titanium
white), zinc oxide and the like. A preferable white
pPpoment i changemi e & dimoa dditSudte WHiack .pi gments can
be used singly or in conbination of two or nore. The
mean parti dixoniaretef WOl ehiionsingre dnaladey Sigdichipm
sel ected froma w de range of about 10 nmto abqut 3
pﬂ@rlawwef@wW%mﬁx1ftﬁ nrf TR nEREL W Grh, Fénphexide

white pignment is usual sed_i,n an,anmount , of ,about 5
{enQBbRE HoKs . 9 pgﬁéeﬁy@@ﬁ@r Gy aBoRoED 5 tabgntmo
V\%%relat%o% ewew offlerwg

6L 0P anguc Ty i AR e = Pa8ar Shadhy oh 1o
case the fille 1311\,hose coI or changes by 15

i FPRArATTHR Wit R | Rt eamlsavvhlteflller t he
white fill CALL D %{}?94 | :
pi gnent th@%e acts ds a ack aS|HsZ§T)L|t r?cfgw\f"Mlber?D %{é&lﬁ S

enkhh 81 $0b0lecdq t Aol Xtk & Afarfte oidid Illoernnar&@ about
bl'ack pignent changes fromblack to white due to the

" pbagR, separgtéHEr&ly about 10 nm to about 1 pm.

The white pigment is usually used in an amount
of about 5 to about 90 wt.%, and preferably about 10 to
about 70 wt.%, relative to the weight of filler whose own
color changes by irradiation with a laser beam.

In case the filler whose own color changes by
irradiation with a laser beam is a white filler, the white
filler can be used in combination with a black pigment
that acts as a black basis in a fiber. The entire color
of the mixture of the white filler and black pigment
changes from black to white due to the phase separation of
the black pigment, bubble formation and so on.

Examples of white fillers include mica, barium
sulfate and the like. A preferable white filler is barium
sulfate. Such white fillers can be used singly or in
combination of two or more.

Examples of usable black pigments include carbon



20 the bl ack pignent, bubble formation and so on.
Exanpl es of white fillers include mca, barium
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barium sulfate. Such white fillers can be used singly
or in conbination of two or nore. 25 Exanpl es of

usabl e bl ack pignents include carbon WD 2004/ 101870

PCT/ JP2004/ 006864 -10 bl acks (acetyl ene bl ack, |anp

bl ack, thermal black, furnacelBrack, channel black,
Ketjenblack etc.), graphlte tltanlun1black bl ack

i bdrcExi decabylehe blaek, Ahomg blacke, themmsoh Wladis

are preferable in view of 5 dispersibility and cost. .
Stishnbkgcklpcyneabhangah béagged e8) agpiack, i ptc- >, graphite,
conbi nation_of two_or_nore. on bl acks _ can
cltasapivadbilack, apbagk ehEOB| %k e opd phg klllé%\'s Bmong

bl ack, d h

Ay S R L R Y
ClgmeLer ol 2L ack Bl ORED! IS el SRS LPRR oo
pr ef ar abl% éplo %Bégngf%éﬁ 8?08&10 OP ]\!@ened%]ﬁ)%rplkﬁ%léks

I'S pre 8t &bl ave

n%%% %%rkh%|% SF@HEREEOOEc@@?yénéoblgcﬁboHll3@1@@1 1ss

The anount pignent s usually 1n the range
2%1%%@Ptchl Lec8kauhg8RoMhde rafdnit 8L e8] Yard@ostly carbon

to about 50 wt.% relatlve to the weight of white
fidila®% can be used.

The mean particle diameter of black pigment is
usually selected from a wide range of about 10 nm to about
3 um, and preferably about 10 nm to about 1 um. When the
black pigment is a carbon black, it is preferable to have
a mean barticle diameter of about 10 to about 30 nm.

The amount of black pigment is usually in the
range of about 0.1 to about 80 wt.%, and preferably about
10 to about 50 wt.%, relative to the weight of white
filler.

The filler (the filler whose own color changes
or filler mixture whose entire color appears to change by
irradiation with a laser beam) is usually contained in the
fiber or fiber product of the invention in an amount of
about 0.01 to about 10 wt.%, preferably about 0.3 to about
3 wt.%, and more preferably about 0.6 to about 1.2 wt.%,

relative to the total weight of artificial fiber and



The filler (the filler whose own color changes 20 or
filler m xture whose entire color appears to change by
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the fiber or fiber product of the invention in an

amount of about 0.01 to about 10 wt.% preferably

about 0.3 to about 3 wt.% and nore preferably about

0.6 to about 1.2 wt.% 25 relative to the total weight

of artificial fiber and WD 20b47 101870

PCT/ JP2004/ 006864 -11- filler. The fiber or fiber
pEatdetr.of the invention may optionally contain other
components such as known antim crobial agents,

absor bers, Eheréib@bt@?sle%FOE%QﬁQFY|°§at %uﬁ?WﬂQ%ﬂPn may
non-mhite{ gnments and the like.  Meth d of rodu0|ng

t ?Qtf]-pbéll Br CPﬂBé#—np@*éH%Jétc%Tf‘P?’ﬁ%n § %i ber
of the invention conprising a filler
cOnsAMERERGEELoRIGRERY | BY §?E?%rﬁh&% %%i%é%o(xﬂ(ﬁolored

AR Be, pPBATELACEy KABABTAGCL Ha-FIPREF T ol ber

during the process of spinning the flber raw nmateri a
into a fiber. Wien the artificial fiber has a

Srealh J13qkh UGt YhE, £iBEf bL! fib@yp%w@@.@dche

er o

t'ﬁﬁﬁéﬁﬁ?@ﬂ on is produced, for exanple, by n1X|ng and
drsperstmig in a nelt or solution of

The fiber of the invention comprising a filler
whose own color changes or a filler mixture whose entire
color appears to change by irradiation with a laserAbeam
can be produced by kneading the filler into the fiber
during the process of spinning the fiber raw‘material into
a fiber. When the artificial fiber has a core-sheath
structure, the filler may be kneaded into either or both
its core and sheath.

The fiber of the invention is produced, for

example, by mixing and dispersing in a melt or solution of
the artificial fiber raw material a filler whose own color
changes or a filler mixture whose entire color appears to
change by irradiation with a laser beam, and then spinning
the resulting dispersion into a fiber. The filler is
preferably mixed and dispersed in the fiber raw material
in the form of a masterbatch.

A wide variety of known spinning methods such as



the artificial fiber raw material a filler whose own
color 20 changes or a filler m xture whose entire

w@olenomppears to change by irradiati on w th BCT/aR004/006864
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in the fiber raw material in the formof a

mast erbatch. 25 A wide variety of known spinning

met hods such as WD 2004/ 101878<PCT/ JP2004/ 006864 - 12
mel t - spi nni ng net hods, dry-spinning nmethods and_ wet -
spehbi-spinet hodse thodbe deedSRinning G 3R st~
Wi ch spinning nethod is used depends on the Ki q: 0
f Bpénningwebheds afansed. usedyih e IRPRLIFGpSTROC.
material can be nelted in a thernal and_.cheni cal | .
siabrh ARARRENG| BeTBORr BF cnaed ISR R L et s gﬁirhcﬂi?%.flber
In this case, a predeterm ned anount of filler may be
MEREdTMARETEPSpEFSEd in the melt of the fiber raw
material. The fiber of. the inventi a :

pr oduced byWQFEc?ﬁﬁggf‘]ﬁgrfF%%rm?%%vgﬁ%geg?gﬁb%e Fedne @

il ' d_di ' h: ' rable
oSS B8, BRGrLap PELLANE FALA CHLa Siborcny

n | owed air coo

Sﬁ:loi d fey.inggtt—g?inﬂglnb‘?n fi lamentcadd | & aftapadiiheand
then draw ng it ouf ~at a constant speed. Fibers

SLé:nFo%%tt QMek 18R RRLNBeafexred 18nfiod: 6¥8FBLE, in the melt of
pol yesters, aliphatiC polyam des, polyethyl enes and

Paneprrapureras makeribhe fikerfiser nef erlial inwerstia ecan be

Eupgzéﬂled by ejectinglthe fiber raw material melt with a
filler mixed and dispersed therein through a fine nozzle
into the air, followed by air cooling and solidifying the
molten filament while attenuating and then drawing it out
at a constant speed. Fibers suited to melt-spinning are,
for example, polyesters, aliphatic polyamides,
polyethylenes and polypropylenes.

When the fiber raw material is stable at high
temperatures and can dissolve in a volatile solvent, it is
preferable to use dry-spinning. In this case, a
predetermined amount of filler may be mixed and dispersed
in a volatile solvent solution of the fiber raw material.
The fiber of the invention can be produced by ejecting the
fiber raw material solution with a filler mixed and

dispersed therein through a fine nozzle into a heated gas

and then solidifying the solution into a fiber while



tenperatures and can dissolve in a volatile sol vent,
it is preferable to use dry-spinning. In this case, a

wQoopnexdes er mi ned amount of filler may be m xeRPCHIMRR004/006864
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di spersed in a volatile solvent solution of the fiber
raw material. The fiber of the invention can be
produced by ejecting the fiber raw material solution
with a filler mxed and dispersed therein through a
fine nozzle into a heated gasl®5 and then solidifying
the solution into a fiber while WO 2004/101870
PETADPRO0UNQ0EBE 7o L a3l ke cpsdirearitng  FRBe¥S| gbiked to dry-
solvent. Fibers suited to dry- splnnln are acrylics,
aspiantsg ane a¢evlike. AWRFAEID fAlErhavkitd-erial
di ssolves only in Iom1vo|atllltg solvents 3r sol¥ﬁpts
q O (y in

unstabl e atWreBhtEe tEHRRF af Al 6% §igl i &
AROUNEObRCH F 1By SHRYEBS it el LAt ede‘}aﬁogce i pian

" ROBHEFBROESH bbt pf BAREGEE By ﬁg'e?'fl%%g dret R,
R i A M

coptaLel %r?e&oﬂﬁ%y%‘iu%@&ﬁ 5 Bepn ok f il ddtd il .

ber e renoving the solvent. Fibers suited to

“%%e %Rb@?'eg ane, 1HhPEnexanPten Bel yrodytedl isphel ectainty the
rayon. \Wen the fiber of the invention is in the form

1%:0krShil; ¥atBsiait s6datbenpwothcadfbylstintzagy drie

followng plastic filnms or nulti-layered filns using a
dispersed therein through a fine nozzle into a coagulation
bath containing a nonsolvent, and then solidifying it into
a fiber while removing the solvent. Fibers suited to wet-
spinning are, for example, polyvinyl alcohols and rayon.

When the fiber of the invention is in the form

of slit yarns, it can be produced by slitting the
following plastic films or multi-layered films using a
cutter such as a micro slitter, tape~slitter, etc.:
a plastic film (e.g., polyethylene terephthalate,
polyethylene, polypropylene, etc.) into which a filler
whose own color changes or a filler mixture whose entire
color appears to change by irradiation with a laser beam
has been incorporated; a plastic film (e.g., polyethylene
terephthalate, polyethylene, polypropylene, etc.) coated
with a composition comprising a filler whose own color

changes or a filler mixture whose entire color appears to



cutter such as a mcro slitter, tape slitter, etc.: a
plastic film(e.g., polyethylene terephthal ate,

w@oelogaoisyd ene, pol ypropyl ene, etc.) into whi chPer/ir2004006864
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20 whose own col or changes or a filler m xture whose
entire color appears to change by irradiation with a

| aser beam has been incorporated; a plastic film

(e.g., polyethylene terephthal ate, polyethyl ene,

pol ypropyl ene, etc.) coated -Wdth a conposition
conprising a filler whose own color 25 changes or a

f idHaaygenion dreagiedd conwilkl solesezppeams o wplti-layered
2004/ 101870 PCT/ JP2004/ 006864 -14 change by

i rifiddsapiresugiechby Lagépabaad oshegulfiin(gyededd-fil ns
produced hy Ianinating_other filn(s) ée.g., _ _
pdolsiatvdsae seESRIGAPARER) 0ANt RBCaBBOEBCpPAREEEC films.
films. Using g fiber_,of th% %gvention Eroduce bg t he

5 above net W§d"% 3 fHEFTpPEILRE OPVERELPHVBRPFBRCEARY the

b duced Kk had h ing. W

RS DRBTIE7oF ERBSFGERCIBR e KrCpAREFhpt BRUGER be
b ' h

A R R R S

mesh screenyfEibers ofpbiber ALAdUSESLRE §RG.hRYSAt

n
may be dyed using dyes or pignents appropriate to tﬁea

fihffer §MoRRIE! itRle phpelMebhoduet BahnBe! BeohibEE BY
fi'ber product of the” invention
scooping up the fiber produced by the above methods with a
fine mesh screen.
Fibers or fiber products of the invention may be

dyed using dyes or pigments appropriate to the fiber raw

material.

Method of using the fiber or fiber product of the

invention

When the fiber or fiber product of the invention
impregnated with a filler that changes color by
irradiation with a laser beam or having such a filler
attached thereto is irradiated with a laser, the filler
changes color by laser beam irradiation. Therefore, it is
possible to change the color of the fiber or fiber product
only in the laser beam-irradiated portions.

When the filler incorporated in or attached to

the fiber or fiber product of the invention is a mixture



When the fiber or fiber product of the invention
inpregnated with a filler that changes col or by

WO eooadomvo on with a | aser beam or havi ng such BCT/iP20€1006864
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20 attached thereto is irradiated with a |aser, the

filler changes color by |aser beamirradiation.

Therefore, it is possible to change the color of the

fiber or fiber product only in the |aser

beamirradi ated portions. Whedbthe filler incorporated

in or attached to 25 the fiber or fiber product of

t e ianwddtticof iild e mindt ar b1k 20040t 87phase separation or
PCT/ JP2004/ 006864 -15 of a white filler and a bl ack
picinent phehasensepacati on bhe bilhek phementnandcthe white
the black pignment and the white pi nent-disgla S

i dgmendn dilselayst ateedf pRethebenrépcef pbek 9r%€b%¥.0r
As a result, it is possible to change the 5 col or of

t Hd bierp @ asfuct-beps pp oaeRelonl it i b (PRS$Hake to change the
beamirradi ated portions.  Lasers us%ble for tgﬁ

i ARG G dhe VABSTa9&r L1PeLxPERENCEASBIY, 1RO FAlRPET
and the like. O these lasers, YAG |lasers are
p$€ﬁ&iﬁﬂﬁidi%E?Qw99¥ G°M&sers are nore 10 preferable

S0l ang a5 AEHEAGEeR Re SRhT SHBF-FREE o aF oY RRkers,

anges the col or "o
C Ml e ety b oL S DL e i, apers,
NRacle e iher e ddri®n epr aducigelrathe akayenkiranme2s
preferable.

There is no limitation on the wavelength of the
laser so long as it changes the color of the filler. 1In
the case of Nd-YAG lasers, it is preferable that the
wavelength be about 354 nm, about 532 nm or about 1064 nm.

The fiber or fiber product of the invention can
be irradiated , for example, by using a scanning laser
marking device. Since the laser beam irradiation can be
controlled by computer, a minute distinguishing mark (e.g.,
-logos, code numbers, serial numbers, etc.) can be produced
in a predetermined position on the fiber or fiber product.

Slit yarn marked with a mark or pattern can be
used as an anti-counterfeiting thread for paper products
such as those mentioned above. “Thread” as used herein

includes ribbons of film or foil, wires and any other

suitable elongate elements for inclusion in paper products.



be irradiated , for exanple, by using a scanning |aser
mar ki ng device. Since the |aser beamirradiati on can

weoo4aorsvo ol | ed by conmputer, a m nute disti nguPGhireg04/006864
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mark (e.g., |ogos, code nunbers, serial nunbers,

etc.) can be produced 20 in a predeterm ned position
on the fiber or fiber product. Slit yarn marked with
a mark or pattern can be wused as an
anti-counterfeiting thread fotbpaper products such as
t hose nmenti oned above. "Thread" as used herein

i ncl udes riBhensfotefibyn chedibing i@ dhRFERPR IR 2
25 suitable elongate elenments for inclusigon in p(f
pmedkcds. pa@ammq@&%doorpm% FDigery ooBabieT Jg-oduct,

Ther ef or e, checking for the presence of a ,
p8EPePR ﬁaskéagahsm enskhen, the EIDSE ctibgR Bt is
be di sti ngui shed mgether the fiber or fiber product is
nBPkEGdoP TUHIBPKESY - 5 More specifically, the fiber or

fib d f th d

@Eﬁ Deam (675 satest s Flher Pt *FHERE L’?ffuc%% et of
d_f

SRR A T L B e

w%&%egrogakﬂ §903h5£'9 Hhsh MQFEhgfn?&Qtéﬁﬁ thdeLSn .

ber pro uct are aut entic or counterfeit. The
abRu& theckipdreaprbeiparr hedauts Wwehh thHen Bakeweeysd for
a magni fying glass, a mcroscope, etc. Effects of the
| RrRNtrRRch2eTBE LR¥ERhRNOPT ptHesnf tbedssbindhbet whether
products
the fibers or fiber products are authentic or counterfeit.

it

The above checking can be carried out with the

naked eye, a magnifying glass, a microscope, etc.

Effects of the Invention

The invention provides fibers or fiber products
wherein the individual yarns can be marked with a minute
mark.

The invention also provides a method of
producing fibers or fiber products wherein the individual
yarns can be marked with a minute mark.

When the fiber or fiber product of the invention
is irradiated with a laser beam, the irradiated portion
changes color, so that marks such as letters, symbols or
patterns can be produced on the fiber or fiber product.

Since only the portion of the fiber of the invention



wherein the individual yarns can be marked with a
m nute mark. The invention also provides a nethod of

w@ewdaceisng fi bers or fiber products wherein t hBCT/JP2004/006864
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i ndi vidual 20 yarns can be marked with a m nute mark.
When the fiber or fiber product of the invention 1is
irradiated with a | aser beam the irradiated portion
changes color, so that marks such as letters, synbols
or patterns can be produced-dd-the fiber or fiber
product. 25 Since only the portion of the fiber of the
| dvenedier ed0w20b4A102880 PETMIPRONGELH06864r, - i7dividual
irradiated with a | aser beam changes col or, individua
yararnsofoft kbef fhberpposaductopLt hbei hvBaRE AN caanbee marked
marked w th marks, such as letters, synbols, etc.

Bl A@dkspr S8GEt 3SpartLarsy éwmbﬁ@ﬁveﬁycnade 5 of
the fiber of the invention can be marked with a bra

mark or pat@%@ﬁ?tﬁéﬂecHHHGFCEé BP§FFﬁ§éysﬁEdeB§lFﬁéy “nade
e
e e Y EREELE kR ARMEL BpRiGPBY PG thE naked

3%}@%&?9ﬁ52@.tﬁ%ggﬁghgﬁi%'ﬂgdgg br 294n E%QE QVQQHQESor a

uct i nvention has

e gatebn o s wao et ad gy
whether marketed products are authentic or counterfeit
articles, and thus effectively preventing the
counterfeiting of brand name products.

The fiber product of the invention has the
advantage that the product when sold can quickly be marked
with the purchaser’s name, desired patterns, symbols, etc.
in the store.

The fiber or fiber product of the in&ention is

expected to find various applications such as an

embroidery substitute.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention will be described below in

further detail with reference to Examples.

Example 1

A polyester masterbatch (trade name: CESAf LASER



15 in the store. The fiber or fiber product of the
invention is expected to find various applications,
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CARRYI NG QUT THE | NVENTI ON The present invention wl|
be described belowin further detail wth reference
to Exanples. Exanple 1 25 A pol yester nasterbatch
(trade nane: CESAf LASER WD 2004/101870
PCT/ JP2004/ 006864 -18 NB9412080D3, product of O ariant
International Ltd.) containing 10 wt.% of barium
sNBH 2 Qsdn granduad! of @ilamdeat: Intemhagndnal wtdyd of
carbon bl ack was added in an ampunt of 5 w.%to a
ot By sk O i ol e tomyriame s 1faitepmeanapayticle
pr pared by heatlng to 295C, so that Dbariumsulfate
bt &EK W%F%jéﬁéﬁeﬁséé CRTPRE béépyeyﬁéraﬁ@ed in

glve The 't was _then ejecte

u%ﬂlfP %&’é totot ﬁemgﬁfteéln&%lwe%ﬁéct alwelt%lgﬂaene
fllane r.e stretched t.hre [ t heir
or i thﬁT Vf] fH &° efféféd %)H’ug‘e&lt\}lnﬂg% Bg\;ygst &P FPBES
(f 1 m inventi.on
(i W ?#seu%'% o 818 Pack AT PRESF ROy dfotine
t 2 P 1RRyest ast er bat ch (trade
ek (YIRS # pA1Rst ﬁl e

The melt was then ejected through a nozzle into
the air and the ejected molten filaments were stretched to
three times their original length at 115°C, thus giving a
polyester fiber (filament yarn, diameter: 100 um) of the
invention having barium sulfate and carbon black

incorporated therein.

Example 2

A polyester masterbatch (trade name: CESAf LASER
NB03120509, product of Clariant International Ltd.)
containing 20 wt.% of diantimony trioxide (mean particle
diameter: 1 um) that changes from white to black by laser
beam irradiation was added in an amount of 5 wt.% to a
molten polyester (polyethylene terephthalate) prepared by
heating to 295°C, so that diantimony trioxide was
dispersed in the polyester to give a polyester melt.

Tﬁe melt was ejected through a nozzle into the

alr and the molten filaments were stretched at 115°C to



NB03120509, product of Clariant International Ltd.)
containing 20 wt.% of diantinony trioxide (nean

w@arotiieiseo di ameter: 1 pn) that changes from waCT/@P2004/006864
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bl ack by | aser 20 beamirradiati on was added in an
amount of 5 w.%to a nolten polyester (polyethylene
terephthal ate) prepared by heating to 295C, so that

di antinmony trioxide was dispersed in the polyester to
give a polyester nelt. The nell®-was ej ected through a
nozzle into the 25 air and the nolten filanments were
stitetechddmets theCrt orN9iR6041&048H) POEEIG20044508686Uyester
-19 three tines their original Iength, thus giving a
pdijest difilbimeat (Richanmdaenpaen;: dPA&mpmer of10Dephpvention
the invention having diantinony trioxide incorporated

t herwing A8 aptampny YrAosigm thcekrerahsgarbarein.
biaxially stretched polyamde filmwas microslit to a
width of 0.2 mmto give slit yarns. Fibers of the

I nvention having a core-sheath 10 structure were

pr usi ng the bariun1su|fate- cont ai ni ng

polyest er 4ot bl LhaTsnt (eenl sbioLaed oy, SxerL enda
therearoiﬁstre?bﬁé%”ﬂu r%sﬁlg Qg*%hhﬁbthrg%seaFeﬁﬁtgoagive

bl aX|a mwasS m Cr os

V“éﬂfk‘yaf%s% mmto give
Fibers of the invention having a core-sheath
structure were produced by using the barium sulfate-
containing polyester fiber (filament yarn) obtained in
Example 1 as a core and wrapping the above slit yarn

therearound.

Example 4

A 6 um-thick transparent biaxially stretched
polyamide film was microslit to a width of 0.2 mm to give
slit yarns.

Fibers of the invention having a core-sheath
structure were produced by using the diantimony trioxide-
containing polyester fiber (filament yarn) obtained in
Example 2 as a core and wrapping the above slit yarn

therearound.’

Example 5



slit yarns. Fibers of the invention having a
core-sheath 20 structure were produced by using the
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(filanment yarn) obtained in Exanple 2 as a core and

wr appi ng the above slit yarn therearound. 25 Exanple

5 WD 2004/101870 PCT/ JP2004/ 006864 -20 The fil anent

yarn obtained in Exanple 1 was partially irradiated

with a Nd- YAG | aser (wavel engé®r 532 nm). In the

irradi ated portions, phase separation occurred in the

car bon bl ackhanfibaméntn gart Rketafings dyedEmnrke|f Wi

the surface of the filanment yarn. As a result, _the
ppartbaliyradradedtostwithes | NderAC Aty FIBMmIRRRRR: °32
to white, which was clearly distinguishable with the
gaméd By ehe grifkartlafrd GORHEONSor € TP ArdP hot

een irradiated with the |aser. 10 Exanpl The
f PEEREREDY ARNTEDBBL SRARAN | lﬂlﬁiagrﬁl%]l%a%%mnp%@rf?%? | {Asplayed
irradiated wth a - YAG.| aser vel en .5 nm._.

| ﬁtﬁﬁéji PRafing SHTpOFE: Bhs g 5%%&%%‘5 %?%m 2%5 ﬁ@esult'
change romwhite.t I | C
CRARIESLAR WOLLE LooR Ay MLClles heRild evom piack
PRI LARg Wi Bl HadaB0L1BEENy T 61 861 Ab@dsMhbTle et h 288E - naked

eye from the hue of the portions which had not been

irradiated with the laser.

Example 6

The filament. yarn obtained in Exampie 2 was
partially irradiated with a Nd-YAG laser (wavelength: 532
nm). In the irradiated portions, diantimony trioxide
changed from white to black, which was clearly
distinguishable with the naked eye from the hue of the

portions which had not been irradiated with the laser.

Example 7

The monofilament yarn obtained in Example 1 was
irradiated with a Nd-YAG laser beam (wavelength: 1064 nm)
using a scanning laser marking device (product of
TAMPOPRINT AG, model number: WS+SK-86) to make
alphabetical marks (letter size: 80 pum x 80 um) .

The monofilament yarn was observed under a 200-



Exanple 7 20 The nonofil ament yarn obtained in Exanple
1 was irradiated with a Nd- YAG | aser beam

wo wanabsngt h: 1064 nn) using a scanni ng | aserPOEIKIOMPO06864

10

devi ce (product of TAMPOPRI NT AG nodel nunber:
W5+SK-86) to nmake al phabetical marks (letter size: 80
pmx 80 pm). 25 The nonofil anent yarn was observed
under a 200 WD 2004/101870 PCT/ JP2004/ 006864 -21
times optical mcroscope. TheZl-phabetical nmarks were
clearly recogni zabl e. Exanple 8 5 The nonofil anent

y drimegbtogtniech i miEamglope2 wike alphdbatidaivmdirlas were
Nd- YAG | aser beam (wavel ength: 1064 nn) using a
scamimy Inesmgnigadleg devi ce (product of  TAMPOPRI NT
AG nodel nunmber: W5+SK-86) to make al phabeti cal
marks (letter size: 80 pmx 80 pm. 10 The

nmonofi |l ament yarn was observed under a 200- fold
optia A &i%r oscope. The al phabetical narks were
clearly recoqgni zabl e,, WD 2004/ 101870 PCT/ JP2004/ 006864
222 CLAING e Aofdlagient garnprhdadnetonpr EXpRgLan2 was

o] S L S BT B L M
adgﬂﬂéﬂé scanning laser marking device (product of
TAMPOPRINT AG, model number: WS+SK-86) to make
alphabetical marks (letter size: 80 um x 80 um).
The monofilament yarn was observed under a 200-
fold optical microscope. .The alphabetical marks were

clearly recognizable.



m xture whose entire col or appears to change by
irradiation wwth a | aser beam 2. A fiber or fiber
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own col or changes by 10 irradiation with a | aser beam
is at | east one nenber selected fromthe group
consisting of mca, bariumsul fate, zinc sulfide,

di anti nony tri oxide, copper phosphate and
tocopherols. 3. A fiber or fi+4¥4- product according to
claiml 15 wherein the filler m xture whose entire
col or appears to change by OLAIME ation with a | aser
beamis a mxture of the filler whose own col or
changes by irradiation with a |aser beamand a white
pigment or a mxture of a white filler and a bl ack
pi gnent. 20, A fiber e fiber product aeER¥HSiRg tan

G A 5o r6 o (Gdn oBr SerPasebed: Aersin, the
L G 15 Sl B B e earbon Blagk,
SR S Bk BB Wty
PS8, L0 Gy oekyther el he 111 et 1o
the total weighh eipartifigindr ﬁf@&ﬁc@ngcé$£&fﬂg to claim
1 wherein the filler whose own color changes by
irradiation with a laser beam is at least one member
selected from the group consisting of mica, barium sulfate,
zinc sulfide, diantimony trioxide, copper phosphate and
tocopherols.

3. A fiber or fiber product according to claim 1
wherein the filler mixture whose entire color appears to
change by irradiation with a laser beam is a mixture of
the filler whose own color changes by irradiation with a
laser beam and a white pigment or a mixture of a white
filler and a black pigment.

4. A fiber or fiber product according to claim 3
wherein the white pigment is titanium dioxide.

5. A fiber or fiber product according to claim 3
wherein the black pigment is a carbon black.

6. A fiber or fiber product according to claim 3

wherein the white filler is barium sulfate.



5 8. Afiber or fiber product according to claim 1
wherein the filler is in the formof particles with a

wore@a/1ord i cl e di ameter of not nore than about PABJER004/006864
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9. Afiber or fiber product according to claim 1

wherein the artificial fiber is a polyester. 10 10. A

met hod of producing an artificial fiber containing a
filler whose own color changes or a filler mxture

whose entire color appears toe-23rxange by irradiation

with a | aser beam conprising: m xing and di spersing .

the filler im aAmgibeer ogofibépnprdSuet sb€osdingi€datlaim
fiber raw material; and spinning the dispersion into a
filbetherdelin Alretfidd eof imariki Bg ambubheér odr abober 0.01 to
product with a mark or pattern, conprising irradiating
wighhout |lds ert .Beametlled ifviebdo Ghef itbérlpwedgbt off amyidficial
20 clainms 1 to 9. 12. A method of distinguishing

wHelesr and ifiddileror fiber product is marked or

unmar ked, caonprising checking for the presence of a _
mark or patter nPnéiked ef fiherippeduck 2¢perdpreduetclaim

of. a of, cl ai ns to 9. 25
1 wherein g%e ff&ler is %n the form of particles with a

mean particle diameter of not more than about 15 pm.

9. A fiber or fiber product according to claim
1 wherein the artificial fiber is a polyester.

10. A method of producing an artificial fiber
containing a filler whose own color changes or a filler
mixture whose entire color appears to change by
irradiation with a laser beam, comprising:

mixing and dispersing the filler in a melt or solution
of the artificial fiber raw material; and
spinning the dispersion into a fiber.

11. A method of marking a fiber or fiber
product with a mark or pattern, comprising irradiating
with a laser beam the fiber or fiber product of any of
claims 1 to 9.

12. A method of distinguishing whether a fiber
or fiber product is marked or unmarked, comprising
checking for the presence of a mark or pattern marked on

the fiber or fiber product of any of claims 1 to 9.



