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In one aspect of the present invention, a polymeric structure comprising a non-
PVOH processed hydroxyl polymer composition comprising a hydroxyl polymer,
wherein the polymeric 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.

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
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a. providing a non-PVOH polymer melt composition comprising a hydroxyl
polymer;
b. polymer processing the non-PVOH polymer melt composition to form a
polymeric structure in fiber form; and
c. incorporating the polymeric structure in fiber form into a fibrous structure;
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.
In even yet another aspect of the present invention, a fibrous structure comprising
two or 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.
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DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS

“Polymeric structure” as used herein means any physical structure produced by
polymer processing the non-PVOH polymer melt composition of the present invention.
Nonlimiting examples of such polymeric structures include fibers, films and foams. Such
polymeric structures, especially when in fiber form, may be used, optionally along with
other physical structures such as cellulosic fibers and thermoplastic water-insoluble
polymer fibers, to form fibrous structures. Preferably the polymeric structure of the

present invention as a whole has no melting point or in other words the polymeric



pol yneric structure of the present invention be
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The Strength of the Polymeric Structure is determined by measuring a polymeric
structure’s Total Dry Tensile Strength (both MD and CD) or “TDT”. TDT or Stretch is
measured by providing one (1) inch by five (5) inch (2.5 cm X 12.7 cm) strips of
polymeric structure and/or fibrous product comprising such polymeric structure in need
of testing. Each strip is placed on an electronic tensile tester Model 1122 commercially
available from Instron Corp., Canton, Massachusetts. The crosshead speed of the tensile
tester is 2.0 inches per minute (about 5.1 cm/minute) and the gauge length is 1.0 inch
(about 2.54 cm).  The tensile tester calculates the stretch at Peak Load and the stretch at
Failure Load. Basically, the tensile tester calculates the stretches via the formulae
described above. The Stretch at Peak Load, as used herein, is the average of the Stretch at
Peak Load for MD and CD. The Stretch at Failure Load, as used herein, is the average of
the Stretch at Failure Load for MD and CD.



Peak Load for MD and CD. The Stretch at Failure Load,
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melting.  Nonlimiting examples of a suitable crosslinking system for achieving

crosslinking comprises a crosslinking agent and optionally a crosslinking facilitator,
wherein the hydroxyl polymer is crosslinked by the crosslinking agent.

The fibers comprising a hydroxyl polymer may include melt spun fibers, dry spun
fibers and/or spunbond fibers, staple fibers, hollow fibers, shaped fibers, such as multi-
lobal fibers and multicomponent fibers, especially bicomponent fibers. The
multicomponent fibers, especially bicomponent fibers, may be in a side-by-side, sheath-

core, segmented pie, ribbon, islands-in-the-sea configuration, or any combination thereof.
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present invention
level of hydroxyl polymer may be the same or different and the level of crosslinking
agent may be the same or different.

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 facial tissue, bath tissue, paper towels and/or wipes, feminine

care products, diapers, writing papers, cores, such as tissue cores, and other types of paper

products.



may be incorporated into a fibrous structure, such as
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caliperoneasorentent isarepeated anérecorded at least five (5) times so that an average

caliper can be calculated. The result is reported in millimeters. In one embodiment of the
present invention, the fibrous structure exhibits an average caliper that is less than its bulk
caliper

“Apparent Density” or “Density” as used herein means the basis weight of a
sample divided by the caliper with appropriate conversions incorporated therein.

Apparent density used herein has the units g/cm’.
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“Intensive Properties” and/or “Values of Common Intensive Properties” as used
herein means density, basis weight, caliper, substrate thickness, elevation, opacity, crepe
frequency, and any combination thereof. The fibrous structures of the present invention
may comprise two or more regions that exhibit different values of common intensive
properties relative to each other. In other words, a fibrous structure of the present
invention may comprise one region having a first opacity value and a second region
having a second opacity value different from the first opacity value. Such regions may be

continuous, substantially continuous and/or discontinuous.
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A. Non-PVOH Polymer Melt Composition

“Non-PVOH polymer melt composition” as used herein means a composition that
comprises a melt processed hydroxyl polymer. “Melt processed hydroxyl polymer” as
used herein means any polymer, except polyvinyl alcohol, 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
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B. Polymer Processing

“Polymer processing” as used herein means any operation and/or process by
which a polymeric structure comprising a processed hydroxyl polymer is formed from a
non-PVOH polymer melt composition. Nonlimiting examples of polymer processing
operations include extrusion, molding and/or fiber spinning. Extrusion and molding
(either casting or blown), typically produce films, sheets and various profile extrusions.

Molding may include injection molding, blown molding and/or compression molding.
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structure. Preferably curing occurs.before densifying .
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nmay be cured at ~a curing tenperature of from about
abb020°G tahbetit 1208 Camdiol/ fiomfaboum 130°C to about 185°C for a time period of

from about 0.01 and/or 1 and/or 5 and/or 15 seconds to about 60 minutes and/or from
about 20 seconds to about 45 minutes and/or from about 30 seconds to about 30 minutes
prior to densifying a region of the structure. Alternative curing methods may include
radiation methods such as UV, e-beam, IR and other temperature-raising methods.

Further, the structure may also be cured at room temperature for days, either after
curing at above room temperature or instead of curing at above room temperature.

The structure prior to being densified may comprise non-associated substantially
continuous or continuous fibers comprising a hydroxyl polymer. Further, the
substantially continuous or continuous fibers may comprise crosslinked hydroxyl
polymers. Even further yet, the structure may comprise from about 10% and/or from
about 15% and/or from about 20% to about 60% and/or to about 50% and/or to about
40% by weight of the structure of moisture.
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In one embodiment, the differentially dens1fy1ng process comprises subjecting the
structure to a patterned roller such that the pattern on the roller is imparted to the
structure, thus causing the structure to become differentially densified.

In another embodiment, the differentially densifying process comprises contacting
the structure, which is in contact with a patterned belt/fabric with pressure from a smooth

roller thus imparting the pattern of the belt/fabric to the structure causing the structure to

become differentially densified.
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the presence of humidity and applying a force to the fibrous structure and/or structure-
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structure-imparting element to form a differential densiﬁed‘ polymeric structure.

In yet still another embodiment, step of differentially densifying the fibrous
structure comprises sandwiching the fibrous structure between two belts in the presence
of humidity, wherein at least one of the belts is a structured belt comprising a pattern and
applying a force to at least one of the belts such that the fibrous structure takes the shape

of the pattern on the structured belt to form a differential densified polymeric structure.
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pli range. The fibers present in the fibrous structure are now associated and the fibrous
structure exhibits excellent handling properties. After a curing period for the crosslinking
system and additives to react, the associated fibrous structure exhibits dry and wet
properties acceptable for disposable fibrous products and can be used as a variety of
disposable implements, especially toilet tissue or toweling. The table below summarizes

key physical properties of one embodiment of a fibrous structure in accordance with the
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A Sen AP B3Rt A BB e, presn
inP&ioh d adiepolyold)esiwhe 9€nttarch, starch derivatives, chitosan, chitosan
derivatives, cellulose derivatives such as cellulose ether and ester derivatives, gums,
arabinans, galactans, proteins and various other polysaccharides and mixtures thereof.

The hydroxyl polymer preferably has a weight average molecular weight of from
about 10,000 to about 40,000,000 g/mol. Higher and lower molecular weight hydroxyl
polymers may be used in combination with hydroxyl polymers having the preferred
weight average molecular weight.

Well known modifications of natural starches include chemical modifications
and/or enzymatic modifications. For example, the natural starch can be acid-thinned,

hydroxy-ethylated or hydroxy-propylated or oxidized.
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Nonlimiting examples of suitable crosslinking facilitators include acids having a
pKa of between about 0 and about 6 and/or between about 1.5 and about 6 and/or
between about 2 and about 6 or salts thereof. The crosslinking facilitators may be
Bronsted Acids and/or salts thereof, preferably ammonium salts thereof.

In addition, metal salts, such as magnesium and zinc salts, can be used alone or in
combination with Bronsted Acids and/or salts thereof, as crosslinking facilitators.

Nonlimiting examples of suitable crosslinking facilitators include acetic acid,
benzoic acid, citric acid, formic acid, glycolic acid, lactic acid, maleic acid, phthalic acid,

phosphoric acid, sulfuric acid, succinic acid and mixtures thereof ad/or their salts,
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di t | d roomat a tenperature of 730F 4F (about

caé@%%%rh%%. and a relative humdity of 50% 10% for 24
ANoCue/Pilling Qlest Methud t est. Further, all tests are
. conducted i n such conditioned room Tested sanples and
L SAMELE PREPARATION ected to 73F + 40F (about 23C

2.2 | Q% 1986 fi

o 20 (B feou, IRl Yorles o 7 Pl B (RS Froduer
are corfditidRicH aBREPIARAT TaPpi Ri¢thod #PAGAOM &8st i ng, fi brous

P o Hagh Bt HEPRIF K S R R PG B b SR B esting 2
SI@@ﬁdE) #grmaspr%ﬁé*&sy éﬁmhgm(cﬁd@mhg%ny idc@s b 18 BRbl which

3 sanples if ' testing a
mlght have been abraded in handling. For fibrous products formed from multiple plies of

fibrous structure, this test can be used to make a lint measurement on the multi-ply
fibrous product, or, if the plies can be separated without damaging the fibrous product, a
measurement can be taken on the individual plies making up the fibrous product. If a
given sample differs from surface to surface, it is necessary to test both surfaces and
average the scores in order to arrive at a composite lint score. In some cases, fibrous
products are made from multiple-plies of fibrous structures such that the facing-out
surfaces are identical, in which case it is only necessary to test one surface.

Each sample is folded upon itself to make a 4.5" CD x 4" MD sample. For two-
surface testing, make up 3 (4.5" CD x 4" MD) samples with a first surface “out” and 3
(4.5" CD x 4" MD) samples with the second surface “out”. Keep track of which samples

are first surface “out” and which are second surface “out”.
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There will now be 3 first surface "out" samples on cardboard and (optionally) 3
second surface "out" samples on cardboard.
i, FELT PREPARATION

Obtain a 30" x 40" piece of Crescent #300 cardboard from Cordage Inc. (800 E.

Ross Road, Cincinnati, Ohio, 45217). Using a paper cutter, cut out six pieces of

cardboard of dimensions of 2.25" x 7.25". Draw two lines parallel to the short dimension
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The felt/cardboard combination is associated with a weight. The weight may

include a clamping device to attach the felt/cardboard combination to the weight. The
weight 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

The amount of dry lint and/or dry pills generated from a fibrous product according

to the present invention is determined with a Sutherland Rub Tester (available from
Danilee Company, San Antonio, TX). This tester uses a motor to rub a

felt/cardboard/weight component 5 times (back and forth) over the fibrous product, while



For the wet lint/pilling test, the felt/cardboard
conbi nation includes a 9" strip of Scotch brand tape
w@ Bo0oZabs4ss de) that is placed al ong each edge oPCT/82005/015330
felt (parallel to the long side of the felt) on the
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wo speeds. One stroke is a single and conplele
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0t R e PR R A D B P T 4T e R FaLr e genty
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calibration sample. If the total number of strokes is five and if the position of the
calibration felt covered weight is the same at the end as it was in the beginning of the test,
the tester is calibrated and ready to use. If the total number of strokes is not five or if the
start and end positions of the calibration felt covered weight are different, then instrument
may require servicing and/or recalibration. During the actual testing of samples, monitor

and observe the 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.



by slipping the holes in the board over the hol d- down
pi ns. The hol d-down pins prevent the sanple from
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The Nikon Capture software needs to be in operating order to capture images. The
settings for the Nikon Capture software are as follows: Exposure 1 — manual exposure
mode, 1/30 second shutter speed, /6.3 aperture and OEV exposure compensation;
Exposure 2 - center weighted meter mode, ISO 125 sensitivity and incandescent white
balance; Storage Settings — raw (12 bit) data format, no compression, color image type

and large (3008 x 1960) image size; Mechanical — single shooting mode, single area AF



operations and cal cul ations on the felt and/ or sanple
as described below. vi. | MAGE CAPTURE The i nages of
wo besfied483 (unt est ed), sanple (untested) and febPtT/US2005/015330
(tested) are captured using a N kon Digital Canera
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(12 bit) data forrrat no conpyession, color inmage. type
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mnEXPORN & @ LS aeexda98oN ks k& urdLind ReSrdbdPdthable name:
ROI area).

An image of an untested black felt is opened, and the average gray value (using

the same ROI of the untested felt as the tested felt) is measured and recorded (variable
name: untested felt Gray Value avg).

The tested sample luminance is saturated white (gray value = 255) and constant
for samples of interest. If believed to be different, measure the tested sample in a similar
fashion as was done for the untested felt, and record (variable name: untested sample

Gray Value avg).



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

using Optimas 6.5 I mage Anal ysis software commercial ly
wayashedaz from Media Cybernetics, L.P. |nmagi nBCHER200§0015330

paraneters, as listed herein, nust be strictly adhered

to in order to have neaningfully conparative |int

score and pill score results. First, an inage with a
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unt est ed sanpl e G ay. Val ue av The tested felt inmage
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value (e.g., if the threshol
Total Area Lint & Pill Score = ROI Gray Value avg - untested felt Gray Value avg

By taking the average of the lint score on the first-side surface and the second-side
surface, the lint is obtained which is applicable to that particular web or product. In other

words, to calculate lint score, the following formula is used:

Dry Lint Score = Dry Lint Score, 1% side + Dry Lint Score, 2™ side
2

Dry Pill Area % = Dry Pill Area%, 1* side + Dry Pill Area %, 2" side
2

Wet Lint Score = [(Wetted Area Lint Score + Dragged Area Lint Score)1% side +
(Wetted Area Lint Score + Dragged Area Lint Score)2™ side]
2




Gray Val ue of 155, boundary lines are created where

pi xel s of higher and | ower val ue exist on either side.
wab@saossBeria for determining a pill is that iPCIUS1005015330

have an average | um nance greater than the threshold

val ue, and have a perineter length greater than 2 nm

for dry pills, and 0.5 mmfor wet pills. The pill
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the first-side surface and the second-side surface,
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a6 19 Rt “score OW ng I'S use
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Score. 2nd side 2 Dry Pill Area %= Dy Pill Area%
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I t
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Conposi tion Measurenent Test e shea
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can be fitted by the power law, according to the formula

n = Ky"-1, wherein K is the material’s viscosity constant, n is the material’s thinning
index and ¥y is the shear rate. The reported apparent shear viscosity of the composition
herein is calculated from an interpolation to a shear rate of 3,000 sec’’ using the power
law relation.

C. Shear Viscosity Change Test Method

Viscosities of three samples of a single polymer melt composition of the present
invention comprising a crosslinking system to be tested are measured by filling three
separate 60cc syringes; the shear viscosity of one sample is measured immediately (initial
shear viscosity) (it takes about 10 minutes from the time the sample is placed in the
rheometer to get the first reading) according to the Shear Viscosity of a Polymer Melt
Composition Measurement Test Method. If the initial shear viscdsity of the first sample
is not within the range of 5-8 Pascal-Seconds as measured at a shear rate of 3,000 sec™,
then the single polymer melt composition has to be adjusted such that the single polymer

melt composition’s initial shear viscosity is within the range of 5-8 Pascal-Seconds as



Goettfert USA of Rock Hill SC, USA. The neasurenents
are conducted using a capillary die having a dianeter
w®2@6/108483 Mm and a length L of 30 mm (i.e., L/BCHUSD)N5/015330
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tenperature of 75C. A preheated to die test

tenperature, 60 g sanple of the polyner nelt

conp05|t|on is loaded into the barrel section of t

mERESAEA @rsheqs @tq ple3.00Mptce K thisySheat Vipspaity Qh@ngep%g Method is
)
thét??eg%ﬁg@ ]pEé E{Q ihfiR1 DRGS 6 ic%gg%g?ko%dgﬁngma . %ngn is within

set o sen rates secon

the pgnge of 5-SPeal- Secondsis tnyeagdiad Rea sledac ttab£8l,000) tér-1 en the other
rheoneter s software fromthe pressure drop t he sanple
twoxgpamlenre measuied Ryows sepsriestacthad p8pr beingitied frea convection

ov%ﬁ%'t %b% rqr ng.nl%otlﬂ.ﬁlu l or\@(sée% 19el f r"}lﬁnh%héc‘a?wgcgm o%b%p sec’! for

e cap ear VIS

the an b:ﬁi ﬂB@trhmdteagimpléd id 6@1deﬂh§‘ﬁ&hd atigdl eedr tvixRogityoto obtain a
can be fitted by the power |l aw, according to the
nqr@pmﬂdashﬁar—vq;@@ﬁlty c];)m)g;a dorrthe 70 angd 30 minwte samples. If the normalized

shgérssﬁ&%k %Iﬁag@é ?Tsapg tinibs eo§ gﬁ%?&r ggcgre’fq f dmgest a9 tfngkg%)x( greater

and ear rat or ar ent
after 4 60 smmytes;f theIh checaniphaking csystbmr\eithnn ithe palymelr axhe&dcdmpcm'tion is

an in poI ontoasha r at 3,000 sec 1 using
un@ﬁ@pﬁﬁfee g Fpsopat WD e Segpe “%ﬁ RISt gV erHgivg iflov@g?r if the
n%ﬁhﬁa V¢ Ogidosiey c@lfanéé”@%s%amﬁh 53 Ofimes Scfft%glﬁ) minutes and/or
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(ab&f ReRtdny)ehiding I@ﬁlpsdflﬁhaéolyméﬁ@ﬁkdc}’ur@bf$m WRie aiadfaQéngth greater

than 3 inches long. The two ends of the strip are placed in the upper jaws of the machine,

and the center of the strip is placed around a stainless steel peg (0.5 cm in diameter).
After verifying that the strip is bent evenly around the steel peg, the strip is soaked in
distilled water at about 20°C for a soak time of 5 seconds before initiating cross-head
movement. The initial result of the test is an array of data in the form load (grams force)

versus crosshead displacement (centimeters from starting point).



the 70 and 130 mi nute sanples is divided by the

initial shear viscosity to obtain a nornalized shear
woResasssBy change for the 70 and 130 m nute sapPpi/@s2005/015330

the normalized shear viscosity change is 1.3 tinmes or

greater after 70 mnutes and/or is 2 tines or greater

after 130 m nutes, then the crosslinking systemwthin

the polynmer nmelt conposition is unacceptable, and thus

IS not mnthln the scope of the present invention
HowelA¥r samplet etesigd il W @rispiatinsyireegst 1ty EWSnfgSe MR (machine

d&e%ﬁé tihan ;I/the:1 ?]e{ gﬁﬁ“e fohn&s tﬁ (HibESy WA re 13a61d forming fabric)

(preterab ess times after
ankti @Dt @SQSS-tﬂiE&;hlrtehdir@hOS,S!.d: nBOCngroayMID)n iTherdlD and CD wet tensile

unacceptable, and thus it is wthin the scope of the
Strﬁpéé@ﬁfe pﬁsw%mw&iﬁe ra@ebeeewmaelaofrw Cighiqns in the following
0si tions conprising the crosslinking system
Preferably, the crosslinking systemis acceptable with
Inrtid Potad Weo Toudilerrel TW TS g inc)ur Bsakdemaidye G:f £ D (metalianirer

melt conpositio ri s sslinking system

as det erm ned b;ﬁtia%g“@ﬂﬁ:ﬁt ggg 21(?HCQPV'“ t Tensile Test

Vet hpib Inﬁmfr%fa@bw Tdnbie Ozﬂﬁ@?s' th&e Qoﬁth@@éd vdr&ﬁgﬁhélywelght of the
changes will be less than 1.2 tinmes after 70 m nutes

steap dyosr Whags ltt Was testeq. tThﬁre@rraﬁlumd UBG weight esed iso8% g/m’, and is
caFu?ate({%bflM less than 1.1 tines after 70 m nutes and/ or
EETTRAR" ™YY times after 130 minutes. D Initial
NdHatizeVITWENS {IEWTESt 30/ o0 Biissheight ofSteipt(ens) | e
tester (Thw n% Al bert EJA Materials Tester,
Thwi lighay iBdiel totak tvintensilecel a pOgwErio At RirRdespecially a fibrous

t
A i, it i, O A i -
crossiitkiag 3ysiera of eheggresean gtvhnt_nfn i aDleastGhg/¢ 3@t (Xg/nd) andjor at least
+ BRPoer (R giiar A Are/ 354 oo ben threcrpsunkingaystem i
aclé tﬁlh@ aHd" {sP a%l% Rliac &d éd?'refslﬁkg:dméo blynfR Studdt® and/or fibrous

chine, and the center of t strip’is placed around
stralctsltmrrd/@sfﬂvremsqarbdm,gwm@n Shecseopmoittha petsent )inveativer

Ifﬁln th t t e shrlp is bent evenly around the
is soaked in distilled water at
ab_ouA %_@Q@qérm émﬁ;aa:ls tofprifng® fRREONES BSYrep®ate basis weight
initiating cross-he m)verrenF The initial result of

(appreximately Pgo 2 gaarm%{gquafe Heter is euttinte afreetangudarcdhapg, approximately
2 BIER) 33 R3S SRS SR GORE e Sl PRSP Ni8 The, P,

USA) @hithadol DB as foeﬁekef &ﬂ ﬂbérshﬁ[a@lval? d)@qlﬁd’rm}jh;blﬁﬁ coating thickness is
direction, i.e sanme direction as

begwsern HLas?3P Moy Eéle rsé'élpledﬁ thengpoyyied ‘P%WP%W%%“Q%“ microscope
shg%%% (\5/@}(91]3 8§ tgéerttﬁi‘ftds % tnlhallebmde%g:h{pg Oy émgl-ghﬁ lMtQﬁeed using a

enS| e stre S are erni ne si ng
16&b obeciapuomp mandDlyarpas HE llhlatdSCD]E with tthe nfiadob@pe Ngght-collimating

lens moved as far from the objective lens as possible. Images are captured using a Nikon
D1 digital camera. A Glass microscope micrometer is used to calibrate the spatial
distances of the images. The approximate resolution of the images is 1 pm/pixel. Images
will typically show a distinct bimodal distribution in the intensity histogram
corresponding to the fibers and the background. Camera adjustments or different basis
weights are used to achieve an acceptable bimodal distribution. Typically 10 images per

sample are taken and the image analysis results averaged.



manner: Initial Total Wet Tensile = I TW (gf/inch) =

Peak Load MD(gf) / 2 (inch width) + Peak LoadcD (gf) /
wa@2qosnada3wy, dt h) The Initial Total Wet Tensil e pat/us2005015330

then normalized for the basis weight of the strip from

which it was tested. The nornalized basis weight used

is 36 g/m2, and is calculated as follows: Normalized

{1T™I} {ITW} * 36 (g/m?2) / Basis Wight of Strlp

(g/m2). If the initial total wet tensile

poI yﬁﬁrm@ggq g enplyeed Bapaeilay mgnngr £q mab@%sceb%@t By Bourdeyhimi,

RAY R DEARA oNﬁaMrﬁl%Uﬁﬁer C&Wt{exsdlﬁgibﬁtl&ﬂnymw&ren% (Textile Res. J.

structure corrprls a Cross Ing S st em of
6964223236, M99 i dmglltai 1atagé£a1$t an’ﬁl)g.é& b&4carmp1(t& mmgn)he MATLAB

o BranacBE MATEAR, inserisoes-Sl ok ERy Sl She tmage i

ﬁ@@&ﬁﬁ%ﬁéﬂ Rit@BGrdyRcalél PRY Mﬁ%ehs itheh ﬁﬁiﬁz’%ﬁﬁ%%lﬁ@c and white pixels
ynmeric structure and/or brous structure and/o

usgngaa drsshold daloe thati minimizeh thesbpdass varhecey Déﬁ@nthresholded black
' ter, .Test Method A.
and Y8R bRE s (i ReT PROPL gy P or GPeS bageoniad to locate

th¥veebt of @RArfiber iRt inage! qh%Qilﬁﬁlﬁié&faﬁlﬁfdﬁlﬁlQ)ﬂfﬁé ®inariz&d image is
cut into a rectangul ar shape, approximtely 20 mm by

algs computythe Thgnseadar qudh@tnog e skelgnizag lalasEMnépnhf:t@tance map
pr?quggseﬁn lvﬁ& y}? R Hép‘glt%s:)‘%lcaf Izgro tﬂé %(ﬁl %TE}( The! Hl?er at that

ers relative opague coa ness I's
lobeione PixédOwathih cifeGading off the Jﬁﬁmi@hebet\ﬁeehh@b d‘i’eﬂﬁmﬂﬂg ﬁbers are not
bet ween two standard m cr oscope slid conpre
copgigetihéhe distange Sirl TIPSt selafl Efsthairﬁae g%ﬂw af ithe finction. The

remdRGELpiXSls Bk tﬁﬁ&%dng%fégﬂégggﬂgtﬁ e%ﬁf&ﬂll@ngﬁﬁl of fiber diameters

m cr oscope wt e mcr I ght=co ens
comtred inshef iaragér om t he obj ective | ens as possi bl e

Irrag are tured usi n D ital caner
88 6B e RS LUREm A omifearbeehnutof bRk ensiERre chgelevant
pa%tP"JIhd: ordicat BEERS bPf retdibndeMRBE TitatlflE RPRIOYLERESt is not to be
resol ution ofthelmage3|slrm1p|xel 'mages wil |

conyp!cr@é |as gn gdroinsign thag itiispriotrirhwith respéd tte theyréssnt inmentios.
i nt corres ondi ng.t.o t
| oDk s RGNS G RO Ry iByein thaPE e Asuated and

de‘s‘ﬁilﬁﬂt ﬁ vadied B8 @vioQs &ﬂho@éf ekiled ﬂﬁﬂﬁ@rﬁfh'aﬁvzﬁﬁdi@dﬁlﬁer changes and
di stribution. Typicall ¥ 10 i mag ger sanpl e are taken
megfcatipas |C%Q@ made Widhost depsiings frampine GRigt Thé seapgdhefryention.
[ g t |
It gourh‘ééegﬁri mﬂ}té\'@ﬂ glrg ! %E_v&BDeﬁ‘lﬁftBF n&bptﬁggésdu ‘%ﬁ%é BgdsuQM Branges and
moldifioaionas tidit stervwilthih therscope ofthisQirremsion Text ile Res. J.



69(4) 233-236, 1999). Digital inmages are anal yzed by

conputer using the MATLAB (Version. 6.3) and the
wo/RMsAB4B3Bge Processi ng Tool Box (Version 3.)ROEUSIBRSE15330

is first converted into a grayscale. The inage is then

bi nari zed into black and white pixels using a

threshold value that m nimzes the intraclass variance

of the threshol ded black and white pixels. Once the

ge has been binarized, the image is skeltonized to

“@6&%?@“?%@Scenter of each fiber in the i mage. The

di stance transformof the binarized inage is al so

comput ed. The scal ar product of the skeltonized inage .
l-and 4 REYBIPLT dRcRTarapPHting  BRsPYAH Prgcdisay ppobener composition
cohﬁﬂfiﬁﬁ h hydrbSy1 by RE coZrﬁ‘f)FlQin b hd¥6xyi %Ql'yhﬁ@r Q'fhexjiefiﬁhé hAeherflstructure

t hat ocatlon i xel |n oné radi us of
expififEt testPhibpank ad p{s lwesr/r HWor A gtrete i f%lug?rleadrpétat least 10%.
counted if the distance they represent is smaller than
the radi us of the junction. The remaining pixels are
2.t nenlhgelyntese é%lffﬁ{ﬁ% acegrdingfgGhaiel whiraiy th Eﬁjwlapﬁlmer is selected
frdoh BRI dgrglpaéﬂﬁglﬁh}% TRkl B8Qh IdBrivaliGesl BRGSn, MilosHOGHNRAES cellulose
cited in the Detailed Description of the Invention
degyaélveq, BUMS| BPARANS, pgg}agtanq, rﬁ)g&?l?ﬁ@ Pad BYKtRES g]eﬁaog)preferably wherein the
hyd®k PrRNERT cdriifiséd staadt M0/0PF si@bl ddRaieent is not to be
consi dered as an admi ssion that it is prior art with
respect to the present invention. While particul ar
3. emborlieBRARriObtrichige RESARBLo 4 \6 MelpRireIRY 8aiRB S/herein the non-PVOH
illustrated and described, it would be obvious to
Preqsesed hudrpyoil @alymer eqreposifien fusther SPAPTisRIc? GosSHRKiRghRst§Escomprising a
cr@@l%kmgddgfaﬁtcﬁhérémStheCl@BlchW {):l@ ik tRQUhkdaRaht bRGIhkiAEagent such
the spirit and scope of the invention. It is therefore

that thediq é‘%?“ﬁ YB3 %Woﬂqf@e%\%éﬁu@aa @Flapw% | such
changes and nodifications that are within the scope of
thls invention.What is clained is: 1. A poly
4str uwwswaﬁﬂmcgﬁr%@ccardwgﬁo Ve thy H&@g%&'aﬁwwb“i{?ﬂp the polymeric

strﬁ&hﬁé e aq@mpmsdcteu FOnCOEBolS LdGis@ng b dibert im Rl fwam rpreferably in the
ydroxyl pqlymer, wherein the poly

ri.sing a
f°’§‘i gﬁ%ﬁ‘tﬁre‘“%rﬁ ﬁf%‘if%‘%}’ i the FOé‘P@Ifn a fipergxhibiting écf‘bélf dléwetpreoiéfss than 50
un@% and/or a stretch at failure load of at |east 10%
2. The polyneric structure according to Claiml
wherei n the hydroxyl polymer is selected fromthe

5. 9" OUpke GFRSHoRinhdig sBfictirt &k Eber @Mﬁ&hrdﬂ’%rtb\@ilh‘lv‘eﬁl a fibrous structure,
chitosan, chitosan derivatives, cellul ose derivatives

Wl@fﬁlﬂst e é“bgblﬁ ﬁrélllfglre ﬁwlg@taasﬁrgtch '5} p_ﬁa\lé Il(ﬁlg of ahlgastP % zmdégetch at failure

loddher ﬁolﬁzast RORS Bfeadpdbyy \WRBERI e tﬁl’aﬁmb)éﬁﬁ@%h"coﬂ?ﬁééﬁﬁ&o or more fibers
ri ses starch and/ or starch derivative. 3. The
asis’swg}}ww#@n%w@f (08¢ BIECEPY; Hiyraibthe Ajrous stuREIesogpEess fyo or more

re@ibrdi thl eXKIBIE @iffereh RO Bf Ev&alﬂnm RERSSEProprEl @dVe By ®her, most
conposition further conprises a crossllnkln%]s yst em
prq:fsrﬁwylvg}} Ry the common intensive property is selected from the group consisting of:

density, basis weight, caliper, substrate thickness, elevation, opacity, crepe frequency and

mixtures thereof.

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.



crosslinking agent, wherein the hydroxyl polyner is
crosslinked by the crosslinking agent such that the
w@obogmess3E structure as a whol e does not exhi bP¢T/@S2005/015330
melting point. 4. The polyneric structure according to
any of the preceding clains wherein the polyneric
structure is in a formselected fromthe group
consisting of fiber, filmand foam preferably in the
formof a fiber, nore preferably in the formof a

7.1 beh mefiod o Metdnesa palyericaitrpisedecasding sz 1o SHeime L wrihe method
compritiagth@tefs g0l ymeri ¢ structure in fiber form
according to aim4 in a fibrous structure, wherein
the i Brayisingst Pk YPB pelvmiehimel camesitioncdemarisipga lydrexd polymer;
of at Lgpst 5% and stretch at failure |oad of at |east
10% preferably wherein the fibrous structure
conpt-i gelsmeiprognssingthe nppHY O padymer ragleeprpositon fpeform a polymeric
anot hegy, iR & fdeefoah.aRly wherein the fibrous structure
conprises two or nore regions that exhibit different
val ues opffonally; Hiepiparaling BaBolyerfsrspanreyn flr frmyatoadibee piructure;
ot hefherdi® ke fBFdR ShRRKY MR §%t%tcthha$ pERTEHADF 'aplt?%p%\éﬁd/or a stretch
property is selected fromthe group consi sting of
densdt fylurejandiof alessyHi%. cal i per, substrate thickness,
el evati on, opacity, crepe frequency and m xtures

thereof. 6. Use of a(g yneric structure according to
8.0 ai Theamgthodyaqepidingute Gleimyétveesin Wisemethed fusder pqspraiges the step of

diffd ety rd@ns?l?ﬁfg rthe @rofls ftrlchire ERAI AR (GBMRIthétk Mhions exhibit different
associ at ed ers and a second regl on conpri sing

deptiesaelatbeitacast obpPbers. 7. A method for making a
pol ymeric structure according to any of Clains 1- 4

the nmethod conprising the steps of: rovi di ng
9-non-Byarsthng) ageRsdingro a‘éb%b@FWlt‘Eﬁﬁt@cﬂfﬁr frnﬁgllmdenmfymg comprises

colMel; r%xmé ﬁBszlué’ &ﬁrcmr@aqh R stR@LXORparlh® e@%@m rwmbhﬁng a pattern in the
non- PVCH pol ymer nelt composition to forma pol ynmeric,

pr@S@chwale Fidpaplyfigr arforgmnte e figpup shygtyry and/or Structure-imparting

elén%@ fef rtl"x‘latt HROAGOR sROLYERIKS thRtshapeldthie ﬁaﬂexﬁq' da&he §@Uciire-imparting
into a fibrous structure; wherein the fibrous

el%mqna@tfe%a dffprenial densified pelymericafrugieisk | oad of at | east
5% and/or a stretch at failure I oad of at |east 10%
8. The nethod according to Claim?7 wherein the nethod

10f ur t Hermeghpdsesosding torfdaigy &yhasgin fersiep o&iffergntigjly densifying the fibrous

strl@BR1 doripRigest J&ﬁd»@lblﬂﬁ? W BbHMC LRSS Yaledalo bYR A th8Qi&ence of
regions exhibit different densities relative to each

hugridilyy wheeinphlsasyprepidhedielvis disHEctyed bslgompasing e pefeH depplying a
forek @Pat Rastdné HEhEMIis Bhdhnad @R Sibfb BteLicRABKds $1RSshape of the pattern on the

structured belt to form a differential densified polymeric structure.

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

comprises a polymeric structure in fiber form; and



contacting the fibrous structure with a
structure-inparting elenent conprising a pattern in

wo b@sposgsence of humidity and applyi ng a forcereDusies/015330
fibrous structure and/or structure-inparting el enent
such that the fibrous structure takes the shape of the
pattern on the structure-inparting elenent to forma
differential densified polyneric structure. 10. The
met hod according to Caim8 wherein the step of
di f fter eptionally, pssdaatiisftyp eymoteefitieistip gegh ather geghithat a fibrous structure
Con"pri i W3 . t ..
fuo. bel T T AL o SR KB By (S oL FoRENBB comprisng
| east ooereaspfciatddelibgeslis ©rmeg. a structured belt conpri sing
a pattern and applying a force to at | east one of the
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
andoptional |y, 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.



