POLYMERI C STRUCTURES AND METHOD FOR MAKI NG SAME FI ELD

OF THE I NVENTI ON The present invention relates to
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hydr oxyl pol ymer conposition lconprising a hydroxyl

pol ynmer conprising at |east a polyvinyl alcohol (PVOH)

hydr oxyl polynmer, fibrous structures conprising such

pol ynmeric structures and nethods for meking sane.
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In another aspect of the present invention, a fibrous structure comprising a polymeric
structure in the form of a fiber in accordance with the present invention, wherein the fibrous
structure exhibits a stretch at peak load of at least about 5% and/or at least about 8% and/or at
least about 10% and/or a stretch at failure load of at least about 10% and/or at least about 13%

and/or at least about 20%, is provided.
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more ﬁbers at least one of which comprises a polymeric structure in fiber form, wherein the
fibrous structure comprises a first region comprising associated fibers and a second region
comprising non-associated fibers, is provided.

In still yet another aspect of the present invention, a fibrous product comprising one or
more fibrous structures comprising a first region comprising associated fibers and a second region
comprising non-associated fibers, is provided.

In even still yet another aspect of the present invention, a method for making a fibrous
structure, the method comprising the steps of:

a. providing a fibrous structure comprising two or more fibers at least one of which

comprises a polymeric structure in fiber form; and
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desirable that the polymeric structure of the present invention be substantially homogeneous.

“Fail Stretch” as used herein is defined by the following formula:

Length of Polymeric Structureg, — Length of Polymeric Structure; X 100%

Length of Polymeric Structure;
wherein:
Length of Polymeric Structureg is the length of the polymeric structure at failure load;
Length of Polymeric Structure; is the initial length of the polymeric structure prior to stretching.
“Peak Stretch” as used herein is defined by the following formula:

Length of Polymeric Structurep;, — Length of Polymeric Structure; X 100%

Length of Polymeric Structure;

wherein:
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length of the fibrous structure and/or fibrous product made therefrom.

The fiber can have a fiber diameter as determined by the Fiber Diameter Test Method
described herein of less than about 50 microns and/or less than about 20 microns and/or less than
about 10 microns and/or less than about 8 microns and/or less than about 6 microns.

The polymeric structures of the present invention, especially fibers of the present

invention, may be produced by crosslinking hydroxyl polymers together. In one embodiment, the
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One or more substantially continuous or continuous fibers of the present invention may be

incorporated into a fibrous structure, such as a web. Such a fibrous structure may ultimately be

incorporated into a commercial product, such as a single- or multi-ply fibrous product, such as



may conprise a hydroxyl polynmer and a crosslinking
system having a crosslinking agent. Wth respect to
wo b@sabssag h and core, the hydroxyl polymer nmayPOEUS1085/015329
sane or different and the crdsslinking agent may be
the same or different. Further, the I evel of hydroxyl
pol yner may be the sane or different and the | evel of
crosslinking agent may be the sane or different. One
or nore substantially continuous or continuous fibers
faghl tidsee, prdisténste, ipapee nowan anddy Wwiges, iienoinjpe rcateerfodugtso digpers, writing

r s fibrous

Pepe S R T Bor et Mo et b e 0 |

comré’ﬂ)cml“Ppasoelvmed hereio hmealss_ wsinglatihreus syrctig|optionglly to be disposed
mfa{ Qﬁbgfﬁtlarl)l &Hﬁ%u §%&_—t@§’£c@cr%l§4iontsﬁi St oﬁﬁ@tt Plu{i ?oﬂﬁﬁrg a multi-ply

paper to I's andl or wi pes, femnihe care products,
ﬁhji)lespw@ct Wit fist alwgzompvela@d tha Restnglesiihepusastrugtiing sae effestieay form two

¥

pﬂgsgei C?(Phh %‘] p?rlgi T & agllﬁ)?r;% bz rb?lg%?(gﬁeg oéltlrsg](f: 8 ry or pllllasecsan afd3 exist as
ﬁmppr@mahmymmccBswdFonsed in a substantially

contd

plie ﬂ%ﬁ? hgga&gxs%m efe‘ﬁi:ﬁ tt{e‘%J%é?égl't gﬁzﬁiﬁ rﬁrg%i{‘sagfpﬁ%porte? in 1bs/3000
ﬂcma@@nplated that a S|ngle fibrous structure can

ef f 4 I,

exae§ sls »@clb%n 15&&%&&1(}@% b% Irépgﬁngi %e drd Frlnﬁ)lesmf Icggtalg gﬁzra (m®) and
wggls@g @sz sayple(s) <ff|a| frbsous streative pndie] fylmeqcmrdlsg tqﬁl:lt: pyegest invention on a
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sanpl e brous Stru r f| m accordi
samples k) prTde datis Weighinting h isgrlcalated ;byld@a@mm gletﬁabragﬂ:welﬂbtt (H) by the
n of 0.01 g. The bal ance is
av@ragé 2 cH%o iezga]udrlzﬁ?dr afts and ot her disturbances using
a dr“aﬁatlpesh pelisdd hegaginghgans the enagreecopid dhickokssroftaHibrous sttnateys, fibrous
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el e S0, A5 SHUSL Ao AL, D f B e
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(nR). as used herel n neans
c1mle1r m@@ﬁpar@a Qfmbelktri*e@sm ofTha spinple dueenBnadihetweee a hﬁmmn@u §at surface
an? gl fog{ lo gdhh urgfgé ' ’pﬁaerlo&fc fobt [bhdRE ﬁfaﬁet E[pgﬁésl'ldr &nfining pressure to
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anﬁltpé maa féatnuéamg &rald bg&u%&&&@u&&s O 1fa buRincCoh Ehﬁ}k Electronic

it 1s er 1n size than foot | oading surface
Thigkapss Tteﬁer el Lfagitable dipd W!@&Nb&eénsﬁa@er& Compeny, Zhiladelphia, PA.

Tl%lé[élflﬁ:? ﬁle%%eﬂtf is ﬁe?@eh'éd and }e%oﬂd@d?at I&Qleﬁv%qmln?es s3 th‘ﬁpzﬂlfdvgﬁge caliper

tween a horizo l'at surface and
cap d)&dqaﬁgla%r fReeresuithie renssed froallimetarsi nlg @@rq“ﬁ@émﬁpfppﬁ thg present
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d1§1H&f BCthe céhﬁglhwﬁrﬁ Qﬁy%p%% Rbdvefsits tﬂﬁox?@lta%'d Qﬁeqelﬂ’ n A@;f)a\[énlgdensny used

El ectroni ¢ Thi ckness Tester Nbdel avai | abl e from
hergimpasdheanBegeml.nst r ument  Conpany, Phi | adel phia, PA.

“Weight average molecular weight” as used herein means the weight average molecular
weight as determined using gel permeation chromatography according to the protocol found in
Colloids and Surfaces A. Physico Chemical & Engineering Aspects, Vol. 162, 2000, pg. 107-
121.



The cal i per nmeasurenent is repeated and recorded at
least five (5) times so that an average caliper can be
weadsabsssed. The result is reported in mlli mEPET/ES2005015329
one enbodi ment of the present’ invention, the fibrous
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than its bul k caliper "Apparent Density" or "Density"
as used herein nmeans the basis weight of a sanple
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lint Impnsmelﬂrgperﬁ]éhearp%e ¥atues pf/Eorninom IndengivePsoperties” as used herein
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m C?%g gcgmté{t)a blas){% ?ﬁt’(:{eblﬂpédrl ssné%tg 1ec¥1§ess ggﬁzgfrog cff;gaérpcre frequency, and
anfyj lombingticgt thcreftfu e fibfous h@u%‘rrees@frthe pm@hmvmlonemysqompnse two or
mébe QE% i§1d tYap exlﬁlﬂ?hi?fel%ﬁt' \'fa?‘]“eg’??% Qﬁ rt‘iejg ‘?ff-latlve to each other.

continuous nature o ers.
Ingithegwougds,esfibpdus Stectyye e&téﬁpreiiem/lemnh@mmw anﬂég prgtregion havmg a first
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orBbiyio1 43 pRRA e aHP RSN ShRy RIIGY IBE G R g Tt opacty
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wi th adjacent fibers during the w ping process.

"I ntensive Properties” and/or "Val ues of Common

I ntensive Properties” as used herein neans density,

basi s wei ght, caliper, substrate thickness, elevation,

opacity, crepe frequency, and any conbi nati on thereof.

The fibrous structures of the present invention my

conprise two or nore regions that exhibit different

val ues of common intensive properties relative to each

other. In other words, a fibrous structure of the

present invention may conprise one region having a

first opacity value and a second region having a

second opacity value different fromthe first opacity



val ue. Such regions may be continuous, substantially

conti nuous and/or discontinuous."Dry spinning" and/or
w0 Smlsaessss spi nni ng" as used herein nmeans that POI/YRB0$/615329

structures are not spun into8 coagul ati ng bat h,

unl i ke wet spinning. "Associated" as used herein with

respect to fibers neans that two or nore discrete

fibers are in close proxinmty to one another at one or

nore positions along the fiber |engths, but |ess than

t hei ‘tDrespinmieg’ adgt foheucipimhgt aowed hérkie meams that@rlyesric structures
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ex%%?lg?s %ft rpl%ésr he fo%%?n%ifﬁ%%%g@% CFP%TSI{IRO%J'@?C. tt%%l (ﬁlgs%%l)i{ %n(;%.g)sr chemically
andfor tlagrqstagedin}t anidfov @rstnig dogethet ack thtabatphophidi of gsspohtyomame diber unit
is%r{ng&t ures such as fibers, filnms or foamfroma PVCH
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conpMNaiasgpcated? enssedaherOWithyspextytlo fleksy means ahad/the fibers are not
asBL0) ld%is Hg‘mfagigrrglu‘s structures conprising a polymeric

structure rn fiber form In one nonlimti ng enbodi nent

ORAHE BR r i) the present invention,
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ol y ARTREH s T, IYGHIGRRUTRS pFins RIPRELE B huleS such o
fitlpes, finaoomibamtied 2 BVOHapdlyheroudt stmpoasition eamphising swhydedlyepolymer

r kn e i art S s

coRGPEFERSIPY PR DIRRR RS S5t bAS,NE R0, BB RS Lomyrisin
a dynyamie strpatoe esfibet fmeppol ymer melt conposition and/or to

pr Odllﬂca?le %Eh‘?lﬁg{%}%y éﬁoroldﬁ;neﬁ{ 5#4110&1‘%%0% igf cctopoea &r\siﬁet'ﬂg resent invention, as

i nventt1on. niG mtirng exanples of “such processes are
deglebed bdlend, 4 PV QH lpolysiee thel pprhpasaioh dasolyrieP piocG8&] @30rm EMber. The

7. EP 17 107, WO 03/066942
firke G Cpeht gt o MBIt ueel Vet Composi i on

" PVOrhypktgtieproemss knoeorip these skidled inatBe ars ek beeral tn prodeseshapolymer

L i | . |
oSBT TS RS 58 e T ATEEHRR R Y ot e
poltyynakrio xsptuctpel gfivthe . préseiel inventios.e sSedintityrgr eweyriplep oifyswels ‘bragssses are

¥ ; .

4380 DS ATEINEA AN | HOPEiL I8 EOR 0\ DL ERICER 20710,

WO 16¢94Reind bIS SB#d28%y] groups and that has been nelt

A pf:g@gs_%ﬁg! Nkt ’Qg{n Whids Eout the aid of an external
1 or without the presence of a
pH athV@ polgmeagesittcomibritionyj enesed héryin neehs 2 gnpogteretiat comprises a
[ i ncl ude. i
oKL BTSRRI et M Bl e
“Mistt rogesded pydietyil oolymers as used herein means any polymer that contains greater than

10% and/or greater than 20% and/or greater than 25% by weight hydroxyl groups and that has
been melt processed, with or without the aid of an external plasticizer and/or with or without the
presence of a pH adjusting agent. More generally, melt processed hydroxyl polymers include
polymers, which by the influence of elevated temperatures, pressure and/or external plasticizers
may be softened to such a degree that they can be brought into a flowable state (all melt
processing operations/processes), and in this condition may be shaped as desired.

The PVOH polymer melt composition may be a composite containing a blend of different

polymers, wherein at least one is a melt processed hydroxyl polymer according to the present



may be softened to such a degree that they can be

brought into a flowable state (all nelt processing
WO p@sabsess1s/ processes), and in this condition pPeyub®05/015329

shaped as desired. The PVOH pol yner nelt conposition

may be a conposite containing a blend of different

pol yners, wherein at |east one is a nelt processed

hydr oxyl polyner according to the presentinvention,

and/or fillers both inorganic and organic, and/or
mﬁ@bemsndhdﬁbﬁsb@hhmngnmg@hmgmﬁ¢mnéheﬁ@ﬂbGNMHébwmnghﬁnm In one
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oA QREIEA R oBEQE35. Bt Y 8 ORI S Py s
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The PVOH polymer melt composition can be subjected to one or more polymer

processing operations such that the PVOH polymer melt composition is processed into a
polymeric structure such as a fiber, film or foam comprising the hydroxyl polymer and a

crosslinking system according to the present invention.



undergone a nelt processing operation and a subsequent
pol ynmer processing operation. C. Polyneric Structure
WO b@sRMoeEB pol ymer melt conposition can be subjecr/es2008015329
one or nore pol ymer processi h§ operations such that
the PVOH pol ymer nelt conposition is processed into a
pol yneric structure such as a fiber, filmor foam
conprising the hydroxyl polymer and a crosslinking
system according to the present invention. Post
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- iat t t
Wgogi%ﬁ%%zcg@l%h":&&s’us:ﬁ%ﬁ%‘l‘{% ?@é\ng. The structure in such
nondAdcbelirght, ithd shense fof etk present iis/ehtivhemabe isibjected to differential
[ [ i ti J ially t i tret .
oepHEUPe ¥ RS Bty Sesfeob 5o e (GpeEehton can occur

oreldngsinns .cotomouisd progdsy , thdt hecledes Ueininge tiof sthlt@irgragd eln differentially
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cootrapad process. Such di fferential densification can occur

Any differentially densifying process known to those of ordinary skill in the art may be
used to differentially densify the structures of the present invention.

As a result of differential densification, the structure comprises two or more regions that
exhibit different densities as compared to the other.

In one embodiment, the differentially densifying process comprises the step of imparting

plasticity into a structure in need of differential densification such that regions of different density



on-line in a continuous process that includes form ng
the structure and then differentially densifying the
watemsavssse. Alternatively, the differential PCT/US2005/015329
densi fication can occur off-Elne in a noncontinuous
process. Any differentially densifying process known
to those of ordinary skill in the art nmay be used to
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structu rlse two or nore ples
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mﬂ%d@tem'”l;eforé},l Yaftet r(Ht(‘e?ell"sz%f immediately after), before and after (preferably

immediately before and immediately after), or not at ail.

The differentially densifying process may occur once or a plurality of times.

Ultrasonics may also be used to aid in differential densification of the structure, especially
in conjunction with a patterned roller. The ultrasonics may be generated by any suitable

ultrasonic device. For example, a horn or ultrasonic wave generator that is capable of imparting



The structure may be differentially densified, then
differential densified again and then cured.
wa@\bdosnossss vel y, the structure of the present i|iPEEUE2005015329
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to the present invention Curing of the structure, in
accordance with the present invention, may occur at
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log&ggﬁ%ewggfore and after (preferably immediately
efore and i mediately after), or not at all. The _
di f flarsehenciher gmbleshigprft ythhgemfdcfé@@tlﬁ@yd@e@umg empeisesrcontacting the
b4y @hic b PRSrurethniph By
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ul trasoni c device. For exanple orn or trasonic
a gigforentind densidied polymeric strycteigpabl e of |npart|ngenergy to
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according to t Pattern on’ t e patterne
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ﬂa'éxﬁ@tﬁ elok the BEIRSL £¥thﬁ£&&1 '
wherel %{6 oI the é YR hrﬁﬁ%ﬂ%&"aﬁdﬁ% a efp&)%rllﬁa force to at

brous structure a structure-i tin

1e@b9ﬂ§rqf @ermlt%suehth?@hhﬁbrﬁuq sractpie dakenihe slgpe hﬁthﬁ pidttern qarthie structured
bemwkomragmerénaaﬁ@nmedtdawehbgtme structure and/ or

structure-inparting el enent such that the fibrous -

st r ut heplenitingexamplsef 8 Wifseential depreliqationt rrpeesofer tifisrentially densifying
a SuEMfelib h&oldRRNith Ik LB endidh if ﬁtromd@d ﬁelév{ erenti al

densi fied polyneric structure. st anot her

enbodi nent, step dliffexef d~:dlwtrr gamplef yi ng t he

fi br,QLFSVCﬁIi y Hﬁ/h‘nléf fnelt Q:lgpl 68%%?1 &ﬂﬁﬂ“& %J})Fbgurhzﬂ&y f4PerH§r is extruded

structure between two ets In esence
frony @i QHin yerewusastreden  &lrossknket agsh etherf addiiwep etlet igtrpdgiced into the PVOH

pofl;}nﬁe'r'cihé” @&hl}gh%hlhn Caﬂﬁf%kéd QQ - lﬁletsrtaﬁ{cnmﬁ@tq a@% XSIV@{ %olymer melt

force to at | east one of I'ts such that
cofippYiins Witk additives ds tlake)slmpwbt%haﬁbblewntsw@ pmmteeerttn vhgre fibers are

extrﬂ@edsahﬁ Wit t&HlinRefide ﬁb@rsf err&'slﬂlkgﬁs Lhé Ecﬁﬂwe?llsquwr&l 8bxal adduct

ﬁ ¥WEYIC structure. nonl |mt|ng exa
(“HEAP e p@monigm sylsteiand éfm’lilcdhte’pr B@te@édmms agfi typicalbmkt0i¥adr Igss on a wt

%dB8S iof Y Bydo3i w%w @fhla ranaﬁlgea ?‘?9& %@Maﬁ{h W8 eRE8SQMot air and

i nvention 1s provided bel ow. erenti a
depesitsd PP e zollester Ezlérrﬂh@ cstilewobplpm typieally et at 22cA¥p diit therend of the
spﬁﬂ%l@é SHanke %%Qxé ARG éfruélgz{? YRhE] od e LﬁieExUﬂﬁéi’ts i £ABnssociated

twin screw extruder. Crosslinker and other additives
fibspus sirytwreduced into the PVOH pol ymer nelt conposition

anld lﬂk Xlegthé%zﬁnchlw illhﬁﬁtétoﬁé Etﬁbdﬁ'ﬂh&h %f a-gnﬁréj Mgﬁggghéﬁ%h operation
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10ne4\€t<t§| forring tthe @%ﬁﬁquﬁéqdeﬁhr@mvﬂﬁr@ﬁeremb@ rssbmt@i ©xanr edisenmentally
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ditives used aré urea g yoxa
is 70 78%. As the fibrous structure 12 is conveyed through the chamber 14, the fine starch fibers

are plasticized, allowing differential densification to be possible. Upon exiting the chamber 14,
the plasticized fibrous structure 12” is passed through a patterned nip 16 to associate regions of
the fibrous structure, thus producing an associated fibrous structure 12”. The associated fibrous
structure regions 18 correspond to the pattern utilized on either the carrier belt (not shown) or the
roller itself 20. One patterned belt employed has been a square weave open mesh belt, available

from Albany International Inc and known as style “Filtratech 10”. Nip pressure varies depending



("UGA"), ammonium sul fate, and acrylic |latex. Total
additives are typically 10% or |less on a wt % basis of
woleyoshysisoxyl pol yner. The attenuated fibers arer/ds208s/015329
with entrained hot air and déposited on a collector
belt. The collector belt is typically set at 22-25"
fromthe end of the spinnerette and the structure, a
fibrous structure, forned on the collector belts is a
non- associ ated fibrous structure. Fig. 1 schematically
ornj the lpgtttqnabmglom‘de benib ghicanin e 260 di300 @liemigealThe fibers present in the
ﬁbrg&SI tﬁ'\ic % Iaoe 8 erssac}c{a%la n% Af Plberg f g&umung exltnl')]?s X ellent handlmg
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prepeviiaso Alﬁtem @lring pelmdtfmdhé edsshn!nngjsyeuam and mdlhmtes tosraaiy thfsassomated

ﬁbrousastru fdh%ﬁ% /h'y ’&élg tv\ﬁ:t prop% r1<(e)slllascce ttaf%tgti i epof%)me (PB}OXS products and
cao (bn u@yl esja vérreugldispdsable mspityeents] dspedidily thilenBssse¢ artaheling.
' C|zed al 'owing differential

HYDRES ﬁi)%]_ﬂ(l JSbe possi bl e. Upon exiting the chanber
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it O HRE A RRE Br ol olmeB B dctPufes WA B invention
inflige polyslsusechy as ireS'Vdie!belmdhqrigcmlmeel pb;bhcér mertyaqmes,yetdrch starch
de U tn}esc‘ cLXo%Lu{: %Ht&éat{ {11 n‘vﬁkﬁ/ %ocg]lulos%c()ign tives S%E]Iggs Cellll?l%SC ether and ester

ers presént In e 11 Brous structure are
deas&tycs, gtwel asabthabdy galhdtinsopretems puk varioes ethéri Iiolyts&chandes and mixtures
th%é&el | ent handling properties. After a curing period
or the crosslinking systemand additives to react,
t he Hesydiocaylgelymep pmﬂssabéy hasct weightextragy melediar veaght wefrom about

' t ab i bro oduct.s
10‘1{0@90&” 20,@@@@8 &Zh%l gl‘[er ?Adslgggr dm!%lg%ﬁsar B)Te lﬁ?h {rox%gﬁ?lgmers may
beaspe 01 @nibjnation veh hydrg)gm @olgmeltsdwehg |tig: erMM)Xélght average molecular
wESG YMERS Hydroxyl polymers in accordance with the

present invention include any hydroxyl contai ni ng

pol yWell knpreit nalifichteons re€ orapioal sstaeches mtcbida cpc)h'ryaiemb@'ﬁcations and/or
en?}gr{;&f%%#gdﬁic?{l%& h?otfe?}cg%ﬁgtth%‘rﬂ\f%ﬁt s'tag{li: caﬁ %gfdﬁﬁ or%(/eg,l Iﬂld;mﬁ ethylated
orhwirpriepropylateher gpidissént i nventi on includes greater than

10%. %g/ﬁga dha%g thsxemt Jﬂ@ga,s %93@?psi/x]&cc}gr&%taﬁgrﬁp@e&afa% B¥ivatives

wei ght
Orhy@hf@dypolmu‘;mmes |Sn1t=dvdn:mlmmldm tilclude e bypr s @ott limited to, gums,

arélﬂ?’aﬁg hlgflaﬂsgﬁé hlngj%ur pqlyelss, such as polyvinyl alcohol,
Y

erlvatlves starch, starch

Wosan chitosan derivatives, cellul ose
der lmtc!réégﬁmkﬁ]ggg‘s&’? gfr:tg FHLeﬂ?ﬁw&tnpﬁ Iha [ﬁgthglsgo rise, in add ifion to the

derivatives nans act ns, proterns
cresglirkingsigentrearosplinkyngfanilitator. des and m xt ures thereof.

The . I@f?sr MYA f?(ﬁlllt){tg?’ra nggfhg{?gl%éénpé?}@ n?atéll\ﬁl &Qttis &%@glggpactivating a

nol ecu rom abou
crosslinking agent thereby transforming the crosslinking agent from its unactivated state to its

activated state. In other words, when a crosslinking agent is in its unactivated state, the hydroxyl
polymer present in the PVOH polymer melt composition does not undergo premature crosslinking
(“‘unacceptable” crosslinking) as determined according to the Shear Viscosity Change Test

Method described herein.



10, 000 to about 40,000,000 g/nol. H gher and | ower
nol ecul ar wei ght hydroxyl polyners may be used in
W@ eoBi1ngss on Wi t h hydr oxyl pol ymers havi ng t hePCT/US2005/015329
preferred wei ght average nol étul ar wei ght. Wl |l known
nodi fications of natural starches include chem ca
nodi fi cati ons and/or enzymatic nodifications. For
exanpl e, the natural starch can be acid-thinned,
hydr oxy- et hyl ated or hydroxy-propyl ated or oxidi zed.
" Pol Wﬁac 6 lReusslheBE apett érh AccoBians widt thleajrespul iyeataharin desictivated

saccharide d vVes. or
s TR et PRt bt MR s praty g undere
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SLI NKI NG SYSTEM The crossl i nking
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m&gbinétddr:(S tol the PV@Hup'(ﬂwﬂelr\nwlteJdmsbﬂi(m, befdne pdlydergxgdessing of the PVOH

(Ran 1 Bresent in the PVOH polyner nelt conposition
PCoes "ot u%&ergo premat ure crosslinking
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m@%QBQéXJCBRJ ?ﬁshﬁemsent in the polyneric structure

nay, analpr y does, undergo acceptabl e

cr oslsl dddkiongmetalasdthesuch @s shagmdsiung amgent sas, det be madedone or in
cogle é"%{'?rlb n%h %ré)lpgetgﬁ A(lzlm %l:enld)gir %al-tg fhereﬁy\é as cr sspnslim Sta Ft%{or I\/Et hod

i ncl Nohgindigrg aatplee of etﬁxtabhecromlmﬂmngafacmhairs myademmlt acid, benzoic
ac1ad£ ((:)lsr{S altmn Efoﬁ%%%%?él%&é gcrl]é q‘achcl: )fllc&i’t écr aé:é L Pﬁth?glcnaéld, phosphoric acid,
suffardd hdid, stiatinis a¢ltl ab@nnvgumh&mmﬁhdd&ordhmmgﬁsl firefetably thait @mmonium
sa{ts SlInhaa? gmr\{lo c;lﬁrl‘lv g@?ﬁf n’In%omu Clkrﬁ.ltté Iag(garg%czr:ﬁlt?nm(s)lh%%en d / or

rray Iﬁ@hardd@ eXammdseofPsxﬁlablpcﬁrgssrhm(mgehgentsomploSe tpblyparboxylic acids,
1m1<?azc9rd?notggs ange%eo gﬁﬁgu Idp %él)la én Frgm yl sﬁ)bokl%g%l orn?lgutbstltuted cyclic
adduqns of | ghyixalg with curkdst altloxrrsas; gudﬂutimesamedslleha\dmgd@, P& methylene
dlcarlglg'leat ?C{]%E%VZE{ S t%‘ngf %onlilg(tuges ﬁ%reg? bet ween about 1.5

or -~ bet ween a and about 6 or
TESI MEEH@DPS8of . The crossli nki ng faC| litators may be

Br onﬁl‘i ?ests %g%cElgedarﬁ%/lnolrnflugiLé l?hoge RE&ED d uillef Ihg Iij%PLXlons section and the

anmnmoni um S
following test methods are conducted on samples that have been conditioned in a conditioned

room at a temperature of 73°F + 4°F (about 23°C * 2.2°C) and a relative humidity of 50% + 10%
for 24 hours prior to the test. Further, all tests are conducted in such conditioned room. Tested
samples and felts should be subjected to 73°F + 4°F (about 23°C £ 2.2°C) and a relative humidity
of 50% =+ 10% for 24 hours prior to capturing images.

A. Lint/Pilling Test Method

i. SAMPLE PREPARATION




In addition, netal salts, such as magnesi um and zinc

salts, can be used alone or in conbination with
w@e@sabssas Aci ds and/ or salts thereof, as crossb¢mkBIvg5/015329

facilitators. Nonlimting exdhpl es of suitable

crosslinking facilitators include acetic acid, benzoic

acid, citric acid, formc acid, glycolic acid, lactic

acid, maleic acid, phthalic acid, phosphoric acid,

sul furic acid, succinic acid and m xtures thereof
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caddscsepdn;fidd Iwmhaltrtlamagnhglaﬁlm@brbllmolsred@esacmlem&nmmdan tichieken on the

Lons .sect o and t f e

C slﬁiaeﬂ é)éles a gS%P tlh Hbrog%}g{)gh%l Vlg a lglevgrrl1 s x d)ne dc? %‘fergﬁré)gl susface to surface,
it gsoredéstary medstrb&dmmcea ab@ayergatherseoref in/@fer td@fFive abm Udjmposite lint
sc%r%oho sr%gl%Q:%Ieg,r tr%uastp%c?(}u?tt I %éem'%f‘] {oﬁnletr Xltlg{ 1%)%/0% ébqgl()%ses%uctures such
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tespmg,cmakle ap éd‘pﬁ'(ﬁJD rxgt" |Mlh)gsampleﬁ\w1tlh_a fitst ﬂrﬁad_:ei ‘hvgt”'ﬁe@ (4\/E‘t(Eibd 4" MD)
samP1e§®|\{F e se d suR%Tle?;}IuFt)r’l grge, atcfc I?)? ts%u? &s are Brs?yugfac? ‘out” and

oduc rous
wlaclearcmdmdsucfa@doatﬁcor ding to Tappl l\/bt hod #T402C]\/L 88.
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rous products orrre rom nmu i es”
the tardhoandrosto thehhczld dewt piocseaf thé;utlsédldﬂblbrmt@e alint

neas@?n?eq%g(ﬁ c&@ u ly ?la@y (L,;}cl-l of lt}}é: Jal;]c*gé%orhl E)éeﬁésgtgﬁ%%ioﬁ gﬁe’ si).% f(two surface

t he d wt
tes‘tiinb)'cumlseqoﬁsmelq(stlrfaca tm@ preeivashy fodded sdeplesaMeke pme 1thh é" dimension of

thtl-: pa%b\éhr%l'féf’l}ulmq l’l% ?z%r?lﬂ:ﬂg Fegmyc%mte Iaﬁ'egtlon EI\QBE e‘%&d&%e %amlple

rven sa ers fromsurftace ace
necd@ﬁ@pye tdget @sthe bgtobedsprrfiaceSthasamplv enwgibe thack siCthe egrdboard.
Sellte O &?%ett&? R Lk dbSarBlyifh a%RéEPv%st%éee%bkdn{é% f?’%f!%ﬁ Int. rlﬁ/%“’ Wide Scotch
cases, br ous™ pr oduct's are made rrom mu | e-
Brafd, S5t. Brd uMingt)r @mfumegramhdwothdrat/ertﬂaegiﬁamsmedgqand snugly fold it over

on%J{hfe &S ofatflcB ceir&ib%{gttdl %‘lllle nll rht%hg Es&%sﬁt (;ftt‘lé. ssamgaﬂal Into, th cardboard,
necessar es ne SUF ace. aclt sanpl e | fOﬁ degI
tawfgbasn S¢CDB®¢Cfge taotherbdek ofithd c5Ubo@id. Repeat tNDpaerurasfor fagh sample.

sarrp i %(ft%ﬁcth %#Fl@%{ld gﬁg&a%f)osgglée:émg) dgpss&(f tﬁu %a,%o the (;,ardboard
foMB¥ dry lint/pilling test. One half of the adhesive tape should contact the sample whlle the other
half is adhering to the cardboard. Repeat this procedure for each of the samples. If the sample
breaks, tears, or becomes frayed at any time during the course of this sample preparation
procedure, discard and make up a new sample with a sample strip.
For the wet lint/pilling test, tape the leading cross direction edge of the sample to the
cardboard and a table top upon which the sample is placed. Position the sample on the cardboard

such that the trailing edge of the sample is approximately 1/4" from the cardboard edge. The
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att)tabofsucdf theprafelticirdbaapiregibineti¢nsy ai | i ng) edge of the

car %Q%eq’véﬁm\%ggfn% é&?%’e éﬂ/c&r?l?oaﬁfj&%b‘ﬁfatl&hﬁxcﬂl lae9"ts%ﬂ3 of Scotch

There w | irst surface "out anpl es on
browlrtelisd 878" wivld) thetps ploerd| dlonp edchsedev plithe faltf (parallel gythe long side of the

fe@acﬂipthg ?e&)t%qhectﬁgt %ﬁ)?g %ntzic'tm Emgls% O}g E’haér‘)gh ?&i gﬂ Ridkef the two tape

esce
Str@Grhdsage'ldﬂnbetW(e@(l@ -2& miRo ShreRmarks a@jplrsthemere, of@m srips of tape at 0, 4

ané%%%‘%t)mete%fr t&ﬁﬂ?%a&%ﬁ%eﬁgf thecfgltt out six pieces of

cardboard rrens ons o X 7.25". Draw two
| i neAll Wan)éﬁslnelstheauwvéhélhéme]@t@féﬂm on and down 1.125"

i Fgﬁktﬂkﬁ%}\@gﬁ%wﬁémﬁqtges on the white side
car refully score the | ength of the
| i neThgj felcadhoandogontbinatien igsbaeeiatad stithai yeighte dde weighgmay include a
clwlggedev%q{) eatthéh fho fét/&?(ﬁ%md acgﬁwﬁatlﬂﬁl tfo t}"l\@yvelght. The weiglit and any

clamping device totals five (5) pounds. The weight is available from Danilee Company, San

-'.)

Antonio, TX. The weight has an effective contact area of 25.81 cm? (4 in%) and provides a contact
pressure of about 1.25 psi.
iv. CONDUCTING DRY LINT/PILLS TEST




t hrough the thickness of the sheet. This scoring

allows the felt/cardboard conbination to fit tightly
war@snaseshe wei ght of the Sutherland Rub test epCT/DRENS/015329

an arrow running parallel tolthe | ong di nension of the

cardboard on this scored side of the cardboard. Cut

six pieces of a black felt (F-55 or equivalent from

New Engl and Gasket, 550 Broad Street, Bristol, Conn.

06010) to the dinensions of 2.25" x 8.5" x 0.0625".

Pl acEhetdneufitalfidryolint taogioradry pitle germesataarfeah a boenpredubé agbrding to the

| cardboard suc the.
ook FERAOE R s LRED bt g R, FEAETaHniOhlin Difije Company,
Saal AmmiaBXjt Thibtestef usehe n!wltcaak ribed feltfoardbvard/mareht tdmponeyp S5 times
(bgck Q%)rt‘}ﬁ o(\)lc\elrer?]ﬁgrogs éro? ecl'[ twn% 8%?@ Hb l?s(r)pq?(][%ﬂ?p %915 ra{ngJi 9‘1 a} stationary
pdshen c dihellgoaralugi df thSfchtls hnebsueadobefcmp end afftar ehenal.bl tot| Yhe difference

be‘i ci%n ft}}e?set tw%%ﬁaé/Q/fei élﬁ{] J/’Jcar egté? Ga?cuﬁat rg;i ﬁtgsgare anpﬁgandry pill score.
wei ghite, Smihestanldséhld BsteomusPriesp de s:ahbratod girioofto sikex Toifst, turn on the
Sqttﬁ%%?rfd f{ﬁ ﬁ"es e?{p%?{fn / @ﬁ gl%]s ?ﬁcar ?the l{ertt(gﬁmvgs{trokes at the lower of

o5r'e
the oved smiedss Qn@ Strake ns psingle $cabt:@hpldztc dordlatdagpd r¢v@rsg Miotin @€ jhe weight.

l{en:%{l ﬂf fh pub%%g %l %{M dﬁ)%q th???s?t(i)oglfctlc%gs? %ofetﬁ% Bpeg‘ a@hhe%egmnmg and
atwtielend b‘éeaclomtact | ng the sanpl e. The unt apped f eI t
bet Vﬁrgparg Q%al‘it}i‘r@tlo%as%%ﬁ 2t dd %dbogﬁ (W ]scqto d Q@t cﬂiﬁfo%,l prepare a

aced
catlaqaeoralblt On catdtaad B8 dcsenbedmbb‘er Both roﬁmesteruehltratmnl aumgestyﬂtt ke used for

ca?grg&‘o oc]:f tﬁehl?strfu%l ét an@I w1ll r?@‘é%*s%%x&ﬁ%@%%}%?% Il%}g%\rﬁ{ﬁamples

Th e Fledet the asltbpomn dammlnfsardmardommtsnaass ouithet baje \platdofathe tester by

S5 025 AR ARLIAE, Rof RS M5B e sl

froi encwéiggdurmg g asty Ctip e p%rh@raden/ ifdecatdbbat! s:on‘nbmetu(n59nto the weight

eg{n%iescm eed\/\%zg tf?e c%ra%l {nﬁ% d§ cgntac Fﬁ' (% of g{% . Make sure

an e Ive con
thaca—tlaraobn ﬁ:ﬁ/c&ﬁbmn&cc(mbmanﬁx) lsaﬂdng)ﬁal\agdm tha wecght. édnok thls weight onto

thg Irtﬁﬁe/sr %rﬁwl_g{ 'F%g$q%%r%a£r§f05%%f Tg?ter genﬁ?\lpr?%c%nye of th? Icahbratlon
sagpleanaibend ﬁcrrmmxaauoﬁl Bheoeaibyarigufght tmuatacsoﬂ@plngl thc)cztliheltlon sample and

mf?s ?ﬁlnlt */ nc\()g bv? \h t}néc' ca‘filgxltﬁagr{qa%gg \%f&c‘g %cé%ﬁebﬁx%ﬁ?@%lang kﬁub Tester

ava| rom npany,
byT¢gssing Hies'statShutton.uses a notor to rub a

felt é:egra%gﬁ)xﬁr ﬁ(h\é‘ﬁh%ﬁ‘ér of 3@9 %(H::obsér\;e aFg %F%@ﬁﬁgbﬁ%gte of the starting

fort over rous u
angrpgppoig fositipe st i wéblratmm &ltsctoatne@margw posdlationship Thide calibration

sa?{r{gy }fvu t@é #gasl %Fm}‘lxﬁgofgslg%ﬂ%esiiss 0 ﬁ’%uif ﬁ% é%?l% grq 6f ﬁ\g %aﬂ;r‘rit?on felt covered

erence
wu'ahtu'eﬁleisame htethe gsdes it wasal thalbegieniag off the Itqsmthestcmres callbrated and

re nﬁ/ Q{s e.df q{eytoai lu}lm o %E gt’rok-gp?s r%?tfgg roL ?f”tﬂ?:ﬁ"t‘dﬁ aI&t%h(? hos(i)tli]ons of the

rst be ca prior to use
calibrati®u fdite rdvared mbhtTast@ffergn,esmn ngstiutmpent” ma aequirg usetvanng and/or .

reél(ﬁ)ratlg\'? Igl?r%gqﬁe ch?uaf E‘éﬁm@ o%‘éin%f&sm@ﬁxtog Qr?d $b‘§¥¥€5 th% stroke count and the

starting and ending points of the felt covered weight.
v. CONDUCTING WET LINT/PILLS TEST
Wet lint/pills are determined by pulling, during one pass, a wetted felt/cardboard/weight

component over a sample.



the two speeds. One stroke is a single and conplete
forward and reverse notion of the weight. The end of
w0 b@snodsbs ng bl ock should be in the position cPOFES1005/015329
the operator at the beginnind8and at the end of each
test. Prepare a calibration sanple on cardboard as
descri bed above. In addition, prepare a calibration
felt on cardboard as descri bed above. Both of these
calibration articles will be used for calibration of
t he Tower therdeit ppatd0.inil| of mipionized watedoritn thehfelt,adisjubwing itlenwater as
actu Ia e t
ev%l ‘El?g;ssib% (;%Lr%ra %o Idﬂi%r”%ﬁﬁg 2 %nedn)% tﬁgt E?Elt?atct.%% the felt.
Wlaréét) eqcoinls agd themplace thé &ltfv@tdéeard/we@hte:Obmarredt avihe ctritez of the sample.
l,d -
A?é} 1 se?rcg]wP]lm @g rfel%%?c%bﬁgjdftévee %woa% g’r{t %&%ﬁle @gdb ga%dg§ %gpzo%tally until
th¢ édlt(q‘clrdaoaib/wargdt @owhnmatsi @mptn‘-wﬂ)ooiif ke tatdd. gPull themp@hemta manner to
t r ont ' t he
avgﬁisglra!: Pg%ﬁgbag}f%or#l t’@ EE(% %&%R@ﬁg goga \gggl& nﬁ)%%én@gother than the
hq‘rlebrttal oall fveearithe cptmtﬂs efpulong the feh@mtibcwgd/fvblght cagiapmest takds@bout 0.5

to\gj EJH)? HOH% J}tgmf)% t o %hstho?lp;ogafr gig a:]s%§stte?1rua1??/r ?gnQLuL%urs] Oﬁ continuous

metgini br atl on sanpl e/ cardboard conbi nati on. The
caI | S Vi h i Dbrat .
? nreIng{/e bt[eiryl %It&%@%})ahﬂﬁ nct%glg gt\ll\cll)tnt ﬁ'ro eth? éwcgljaboard/welght
combndnt atvﬂ oiﬁovsautrpdire afiorf arepturiny thev aage.t hEheButdnepldtanioiage analysis
oﬁmonseaﬁ#l ge[l% %09{@15@ ?LaMﬂgr a§1 Rhl %esprgjteh%abw}(eep a

count e nu str serve and nake a
vinBYIAGE GYRTAJRE t he starting and st oppi ng position of

the ﬁ%l !’%%egt&f B fglF uh 3&9&’)9 ?rﬁhe\’(ﬁhtg{gdl) aﬁlduf‘rg éggtgﬁr&z\{%agwséeg using a

t he cal tion sa
Niken Pigitel Gameprs @DIKhentkn@Nltqnd‘hkm 24486 muaf2 4D il BAFfleist(set to 85 mm

mBOH &Beéjoo\’%ﬁoagnﬁtwk%n ?@f’l@fn@&e G188 bt %&gp’@ﬁatg %81111Ellﬁer. As

gl nni ng he tester 1's ca
schamzatigallyollustrated infFig.Rethe otradra Rlisthaeheddd a Kpdm«J@meﬂastandﬁghting set-up

LB AR A DS R 908 Pl e 2. 12
Vqltnléﬂ matte eachhthgt aredjrected astbe ltcibmysidotd 3l cme(d@ 2R iikphey) juoder the lens
£ 'n{bgntuﬂ %atﬁ&!& ug]L e lﬁ(ﬁgld 19%n(§e%£9! Fiﬁp)ts 'EﬁrHré ﬁésﬁioﬁlg? %6'94 cm (11

serve the stroke coun ing a
m@m)rwg’t ofach lpeir peintanderoent bxhppd glatpositioneCANDUGT (M@ ONES) apart. The

1n%ablp\%g{:£lk H’n? Eggg p%horled%%/SE’ IclnI (§2 §;8§ncq-§st) %B&Uerlﬁ femé& The camera is

I'ng, during one pass,
copedcted dairaﬁbommﬁarmaghtto &lonpomm Toy ermega shawtp be tufigedwstin PC mode.

T%nte1 lﬁwtefb%g&n toprh £ orp th@ E;lnergflenq ea{up ﬁipztﬁg S&Y?c%% }%n&rgng% I?\%rk on the lens

~arstri utl ng t ter as even as possi
bapet Aiest zedwe toditsamakirBurs avaleaf B8 nas Terprﬂ@saelm @duszfmtmrheff The Nikon

C%ﬁgﬁ é(ﬁ{\%lgé:%ﬁst goobet ig g)gg d‘f%}f@ th ¢ %pQuri? hi gs TR g%ﬂ&@ Tor the Nikon

car t on
Captung sftwofe arhas fellawst Expospiedr— malsleb@n@surepmde VB@second shutter speed,

f1d.$ laﬁeé'tﬁt%raQF @E(/de/x%&}:gmﬁmggﬂﬁﬂ)?eﬁli B ret2 ceh@pqr'ci%gteg %%r mode ISO

orizontally un cardboar df wel ght “conp
125 serstsivpy end Ingangiegcenthvehite diglance; Piordge Shigingset gam (1|2rb1fa data format no

T
mode, single area AF area mode manual focus mode. A calibration felt/cardboard combination is
placed under the camera such that the felt is centered under the lens of the camera. Manually
focus the camera on the felt. Take an image. The exposure difference needs to be in the range of
+2.5 to +2.75. Save the image as a TIFF file (RGB) 8-bit. This image is used to perform the lint
and pilling calculations in the Image Analysis Software (Optimas 6.5). Additional images of the



hori zontal pull force. The process of pulling the

fel t/cardboard/ wei ght conponent takes about 0.5 to 1.5
weeasndsss The pul ling process shoul d occur as BCT/US2005/015329

substantial ly continuous or &dntinuous notion.

Carefully renove the felt/cardboard conbination from

the felt/cardboard/ wei ght conponent and allow to dry

bef ore capturing the inage. Then conpl ete i mage

anal ysis operations and calculations on the felt
sagpig/cardbsaadrpdrabination éerdesied bandube Eol/cardpoard pmatEnatiapftgred) need to be
| f pRtest
coifpa TR bl APl HBRES Pl O Ol PR Fafen s taken
(exqmere diffePinde) dogs ndi mattpy fRiothis Mnddebr 24-85 nm 2.8-f4 D I F

vif.o"f]% 4AQ§1§A&§%‘{S§§’ 85 nm maxi mum zoom) and N kon Capture
war | ed on an appropriate conputer. As
schehst iimage$ yoaptureds areaemadyzph using. Optimashé.-5c dmragea Axalysis software
ne/d i d
o e e e U PR Bt o tise
heggi, Anustibrst@ettyeadherad teip onder wphavg mam@gfullnwnmfw%h@aem and pill
sc ggé fde directed at the felt 26 positioned 3 1 cm
% Y I nches) under the |lens of the nounted canera.
The Firstiaviimees|withridemue densthtstandard ée- 24 railen) ipbronghit gaerOptimas, and
h pair of incandescent
1m&?m%%mﬁ%% éﬁu@%ﬁ?ﬁ%ﬁg%ﬂﬁﬁhmu%%? 35 inches) apart. The
i nc alf*mi ésscfeﬁtngJ therjssted feltgmagedins atrcrgemed igges 3R@hﬁlr(3822>f aprgoximately
45'16%}?8()82 W‘f)? 55 h’r@n)f eh{e eg(gct R-Blear&qgr?r{egsukeﬁ a?l@ NOB I8 ((iva\‘la@ie name:
an appropriate cable to the conputer. caner a
R@hwed)d be turned on in PC node. Turn the button to
MaCr @, QR 11@ Q&Eﬂga tﬂquéﬁtdqafjm{a é s b h@glocrh‘é"o? ﬁl'&:résp(lidleareas)

or ange mar | ens base. j ust zoomto It
Dnthsi ‘yretted! é@geqn @ﬁt“%n the 4-§ grnmetke oa ko tapecand ﬁ)éh% Uigregged” region

(thtvfecn hb6- 4'\!anrk£3§1Plhlé e OELNROF ai%@ ?sda%pmmg?ew 508 mm (38 mm x 16

Eeratlng order to capture I nm (9 esettlngs
mmph eTh ekan ROA prew sanezred aad eecarded Grarighig mmROB@p@sure 1

. rmﬁfr' %agg)ép%ﬁ{{tﬁgmgﬁk felf/ 1§9pe§&f: TATNS Q\'fgretg@r ra%@%ﬁlg (usmg the same

fl rture an exposure conpensatlon
ROI Of tbfemt@tedvfér ghbeistadfedt) 1segeured dracpaied é‘r@iﬂvlp Wm‘y untested felt
Gﬂgq@h@gﬁgdescent white bal ance; Storage Settings - raw
2 bit)“data format, no conpression, color inmage type
and Ther igeted Smuge Juntiomoy iy satjeteds white (&yBY: all¢ calSd) and constant for

sa?ngég t)ﬁm&pégptl'f BQleWt% be%lI Mn@ ida§ifte &E t3le8 @arHRg(?n a Eﬁﬁﬂglafashlon as
cus . cal i bration felt/cardboard conbi nati on
wisglop¢ @eé@ umqaedlr fett tpad cespdr(garigble hamei auntasigd sgnagtle Gray Value avg).
cent ﬁ{qum}ﬂgr%% rthl%!l‘)%ldl 1? @acicﬁaftecf Jﬁh@ﬂm‘fe‘}@al ab@gééa(lfl the ﬁr@@s% felt Gray
t he canera on the . Take an 1 nage. e exposure
Vdv¢$@ﬁéﬁeﬁﬂﬁ@éﬁﬁﬂﬁ6h%@V$WHWEe range of +2 5to +2.75.
Sav e’l‘ﬁeh@stédr@lg ﬁné%g 1saopyle§i':arfd| th@RbB@%}eaéd l%ci progalyspoklrﬁ@t% such that

is used to performthe lint and pI ng cal cul'ati ons
th¢ RO{ ggrau ¢ waeh s ths testst felhinmeg q-he, aﬁ\ﬁlgzeg_ ghe average luminance for

th&RBY IsirQ3Rfed kmgﬁénme RbpeaRPIMlcagdboard combination

(untested) and the felt/cardboard conbi nation (tested&z .
needPitlparp éete@p@qgiraé doljoryst Pletingzg weeatsh horddary Apesgn therimaggapjkere pixel

luBnafBceRRD clofN@idigR HRNARLHIA - (e g aiff t‘Hl} @frdshbld al @GV alue of 155,
(exposure difference does not er for this inmge).
boundary lines are created where pixels of h1gher and lower value exist on either side. The

criteria for determining a pill is that it must have an average luminance greater than the threshold
value, and have a perimeter length greater than 2 mm for dry pills, and 0.5 mm for wet pills. The
pill areas present in the ROI are summed (variable name: Total Pilled Area).

viit. CALCULATIONS




vii. I MAGE ANALYSI S The i nmages captured are anal yzed

using Optimas 6.5 I mage Anal ysis software commercial ly
wayashedsse from Medi a Cybernetics, L.P. |nmagi nBCHER200§015329

parameters, as |listed herein20nust be strictly adhered

to in order to have neaningfully conparative |int

score and pill score results. First, an inage with a

known | ength standard (e.g., a ruler) is brought up in

Optimas, and used to calibrate length units

(mi | Thierdataembtyinied fromitie inagegnalyris s udedyin thedeliavgng eatpalations:  Pilled

1e | region of interest (RO area)

Altegg (ﬂ(r)tgl% %t%%@q%eaﬁnm (82 nm by 55 nm).. The exact

RO énr& Aill Yzedasu iV elghtechd vg. erer@r)d:e‘d(PéHPdr/’rreﬁg)zéTQtdr?dled Ropa

are t
a8 Fpilel M/ Gl VL AT, | ks B GETVARG R 1

"wett ed" w@gfr onpi{lisefelGieay e 242 8 [GtﬂlrfmbkgalemavrgrreR@laap@))—
and @i Bfay @ﬁl?e%ggd I8k TOSIBAR RG O-4 cm marks

on the tap area is approxi mately 608 m?

( 38 TatabArdaalintng Pilli¥rereexREt GROIVakie exg 1 untasisd salr @y Yalje avg

r ecoﬂ’i)dg% r%vtﬂg 'a@QL SYoHE - lmﬁgorealfnfle "?1) SIHJTB.QFaCQ and®the second-side

unt est e lack felt is ened 5 e aver age gray
sufagey the (inkis 9htainhd whighes FRplicable to Het mmtce@r &@b peprodupt. Injgther words,
tobASHEE if LR, ol \gr&dua skgcorded (variabl e name:

unt este [ ue avg The tested sanple

| um nance is saturated mhlte (gray val ue = 255) and

cons®erintiSepre sabp leint Ssprej KisideasPry Uit Soeri Baide t o be

different, neasure the t®sted sanple in a sinilar

fashi on as was done for the untested felt, and record

(varmgwmr@%; NhRShEd, S0k € @Ml A\/r@:!l yeomayg) . The

| um nance threshol'd I's calcutate fmer  cal
average of the untested felt G ay Value avg and
untested sanple Gray Value avg. The tested felt inmage

i s oferlent Scared t(H\éettRbﬁrea $ing Secat edragged preapint Sgore)” side +
positi oned $¥EHed hrge LinhScopny Deageedodmael Eint beorg)2pide] of
the tested felt image to be ahal yzed. The average

| um nance for the RO is recorded (variable nane: RO

G aywVapiHa @wgL- [(Welilsa RS Bildtes M BEPe @S bLbilI QWSS %)1% side +
Opti mas creates RpMRHALY, Pl RESo NDbBEd ATBORINGE B0 side]

pi xel | umi nance Vvalues cross §hrough the threshold
value (e.g., if the threshold a Gay Val ue of 155,

boundary I|nes are created mhere plxels of hrgher and
B.| Shear Visgosita of g Pakvmern MeltiGonrp ositid casimementt Tes§ Methae

det efyg fidp g’rs@ospd/ ok 2 E§ly¥n@xartnelt Eorﬁﬂ&r‘ttorh B e @fés@t\f %{v@ﬂﬁm is measured

| um nance greater than the threshold val ue, and have a
usipa ) eitleny rheepgteh Gpettirtdiheegianh @O%ﬂwfngfactmey bmrqqegfertatﬁeh of Rock

Hill- S@ ('J@Af e WRhsuRinleh&- areTJdﬁdLQteldlus@Il%Q@aspll%)‘e&l@ 'ﬂ&wﬁé‘a Hllal%eter Dof 1.0
RO are summed (vari abl e nane: a),
mm and a length L of 30 mm (i.e., L/D = 30). The die is attached to the lower end of the

rheometer's 20 mm barrel, which is held at a die test temperature of 75°C. A preheated to die test
temperature, 60 g sample of the polymer melt composition is loaded into the barrel section of the
rheometer. Rid the sample of any entrapped air. Push the sample from the barrel through the
capillary die at a set of chosen rates 1,000-10,000 seconds”'. An apparent shear viscosity can be
calculated with the rheometer’s software from the pressure drop the sample experiences as it goes
from the barrel through the capillary die and the flow rate of the sample through the capillary die.
The log (apparent shear viscosity) can be plotted against log (shear rate) and the plot can be fitted

by the power law, according to the formula



viii. CALCULATI ONSThe data obtained fromthe inmage
analysis is used in the following calculations: Pilled
wénea/ 196658 Total Pilled Area / RO area Avg. PiPCT/852005/015329

(Area Weighted Avg., m2) = &/ (Pilled Areas)2 /Total
Pilled Area Lint Score = unp| lled felt Gray Val ue avg
- untested felt Gray Value avg where: unpilled felt
Gray Value avg = [(RO Gray Value avg * RO area )-
(pilled Gray Value avg * pilled area)] / Total

n Hﬂ@/m'll GHerbinaais Tt radterRAI e Qisddsity cohsthit] & isSeahRerial’ R@Hmrﬂgﬁﬁdex and y
Val ue avg - untested felt G ay Val ue avg %Otakl ng
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fr@h en BB o3RA Rl shedl@ats b 5,008 ec tubRg kiePowkiSla® Rdlaioned
vvh| ch_is agpl i cabl e to that partl cular web or product.
ethedat e 1int score, the fol | ow ng
f or mMuksgbsities éﬁﬁx@e sapYes bt D§inghe oI Pmer n@lt}bohbﬁtloﬁciﬁ’ﬂﬁ prés@nt invention
side + Dry Lint Score, 2nd side 2 Dry Pill Area %

COPYPYSIRg |3 CORBEOgE PISe 15 e, e MRHE Yo 1 des agparste S0ce

syM@ges] hBkheat Ok@sity bl MetsadPle A RRaskicdtimPedb@ly HidMAYBARE viscosity) (it
Ar:aggu nt Score) 1st side + (Wetted Area Lint Score +

takegs A gl Oamaytes ifipm dedine Qﬁaamgkedé]plasemt piThgomefes Jo ggptthe first

re£c{1r\/g,¢tat:aﬂdleg @A tHE] SHearAvle@si% of Drmg/g@d Wte(éorﬁ’pdsitloﬁll\@@s%ﬂqent Test
|

S [ +rV‘étt d Area Pil a% +
Ml O s Tl Ty Yscouifed 11 GeoSTIRE GF Tel POTg B ranse of 58
P semgﬁhkh@&dwaawﬁm Jre$p0dVBE10Ghehhe SIAM polymer melt

viscosity of a ymer melt conposition of the present
COMBPQEHAT bas @sbenaéia@tffiéacmgxah@e SINGpPALYBFymelh epROSIEPN’S initial shear

v1§9§tyt1£ @/‘ithm%‘ietg %eat{-f% -6PR0:. sERN RAGLHER 2% s@?t&é & j 000 sec” and

of Rock HIT SC, USA. The neasurenents are
thig @h@m é’tlf@dSIiysGhaggeaTe@teMﬁtWhns yhegirepepied i Qeredhadintigbshesr vipeegity of the
/
poi%rxger {x{lglt%?nq%(?sﬁ lﬂ\ lktthanggoirg;% gés(cﬁ Se%()lndp senée%eg%red JE%B%H rate of
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Total Wet Tensile Test Method.

Preferably, the normalized shear viscosity changes will be less than 1.2 times after 70
minutes and/or less than 1.7 times after 130 minutes; more preferably less than 1.1 times after 70
minutes and/or less than 1.4 times after 130 minutes.

D. Initial Total Wet Tensile Test Method

An electronic tensile tester (Thwing-Albert EJA Materials Tester, Thwing-Albert
Instrument Co., 10960 Dutton Rd., Philadelphia, Pa., 19154) is used and operated at a crosshead
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m nutes and/or less than 1.4 tines after 130 m nutes.
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6. Use of a polymeric structure according to Claim 4 in a fibrous structure, wherein the
fibrous structure comprises a first region comprising associated fibers and a second region

comprising non-associated fibers.
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Clai m1 wherein the hydroxyl 2pol yner is selected from
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derivatives, cellul ose derivatives, guns, arabinans,
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11. The method according to Claim 7 wherein the fibrous structure comprises a crosslinking
system comprising a crosslinking agent capable of crosslinking the hydroxyl polymer such that
the polymeric structure in fiber form as a whole does not exhibit a melting point, preferably

wherein the process further comprises the step of curing the crosslinking agent.

12 A method for making a polymeric structure according to any of Claims 1-4, the method

comprising the steps of:



wherein the fibrous structure exhibits a stretch at
peak | oad of at |east 5% and/or a stretch at failure
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7 wherein the nmethod further 26onpri ses the step of
differentially densifying the fibrous structure such
that two or nore regions exhibit different densities
relative to each other. 9. The nethod according to
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belts such that the fibrous structure takes the shape

of the pattern on the structured belt to forma

differential densified polyneric structure. 11. The

met hod according to Caim7 wherein the fibrous

structure conprises a crosslinking system conprising a

crosslinki ng agent capabl e of crosslinking the

hydr oxyl polynmer such that the polyneric structure in

fiber formas a whole does not exhibit a nelting

point, preferably wherein the process further

conprises the step of curing the crosslinking agent.

12. A nmethod for making a polyneric structure

according to any of Clains 1-4, the nethod conpri sing

the steps of:a. providing a fibrous structure

conprising two or nore fibers at | east one of which

conprises a polyneric structure in fiber form and b.

optionally, associating two or nore fibers to each

ot her such that a fibrous structure conprising a first

regi on conprising associated fibers and a second

regi on conprising non-associated fibers is forned.



