WD 2004/ 058118 PCT/ US2003/ 040230 1 TUFTED LAM NATE

WEB FIELD OF INVENTION This invention relates to body
wo amunspiiayers of di sposabl e absorbent articl eBCEUSIVOES40230

sanitary napkins. In particula this invention

rel ates to topsheets having |5proved fluid handling

properties. BACKGROUND OF THE | NVENTI ON Di sposabl e

absorbent articles such as di sposabl e di apers,

i nconti nence produ ' ucts and the
like are wi dely usgﬁﬁFXH@ﬁﬂggﬁﬁgg#Es%ﬁﬁas been made to
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topsheet, a fluid i GF INVENHON  aci ng | ayer,
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Prapegties so wel | known in the art. Conventional
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r esu @aall prf’Yj A% t%c@ng ‘fné(}ﬂ?t o (Hmﬁesmgﬂ deswtant thickness, or
calipét] Iid blib;%hée@ aplRon BHicihgheatd hFeiuexahplep tiakodigrasional formed film
topsheets such as those known as DRI-WEAVE® topsheets on ALWAYS® sanitary napkins
marketed by The Procter & Gamble Co. are known to provide for low rewet, i.e., better dryness,
compared to typical nonwoven topsheets. However, some consumers express a dislike for

polymer film topsheets and prefer topsheets made of nonwoven materials.

Furthermore, known topsheets typically are not designed specifically for absorption of

high viscosity fluids such as runny bowel movements, wound exudates, blood, and menses. As a



contact with the wearer's skin. Accordingly, there is
a need for an inproved topsheet for a disposable
w@bmanksamt article capable of providing for hpghususkos0230
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an artlcle of the present invention. FIG 8 is an
enl arged perspective view of a portion of the

apparatus for gy ﬂﬂsénfﬁkiomséi?ﬁiﬁﬁmwm&e in an

article of the present I nventi on
FIG. 1 is a perspective view of a web suitable for use in an article of the present

invention.
FIG. 2 is an enlarged view of a portion of the web shown in FIG. 1.
FIG. 3 is a cross-sectional view of section 3-3 of FIG. 2.
FIG. 4 is a plan view of a portion of the web as indicated by 4-4 in FIG. 3.

FIG. 5 is a perspective view of an apparatus for forming the web for use in the present

invention.

FIG. 6 is a cross-sectional depiction of a portion of the apparatus shown in FIG. .



FIG 9 is an enlarged view of a portion of another
enbodi nrent of a web suitable for use in an article of
wo b@4pseasent i nvention. FIG 10 is an enl ar gedr@1/€%200$/040230
a portion of another enbodi t of a web suitable for
use in an article of the present invention. FIG 11
is a partial cut away plan view of a sanitary napkin
of the present invention. FIG 12 is a partial cut
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20 and 21 has a first surface 12 and 13,
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the MD. Despite attenpts to make the orientation of
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ustaéeul)fy genera P}d%mlar two-dimensional webs, such as paper and films that have two sides
when in a generally flat condition. Each precursor web 20 and 21 has a first surface 12 and 13,
respectively, and a second surface 14 and 15, respectively (shown in FIG. 3). Web 1 has a
machine direction (MD) and a cross machine direction (CD) as is commonly known in the art of
web manufacture.  Although the present invention can be practiced with polymer films and

woven webs, in a preferred embodiment first precursor web 20 is a nonwoven web comprised of



usually a slightly higher percentage of fibers are
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As used herein, the term "bicomponent fibers" refers to fibers which have been formed
from at least two different polymers extruded from separate extruders but spun together to form

one fiber. Bicomponent fibers are also sometimes referred to as conjugate fibers or
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ﬁbfeﬁr(ﬁﬁ) bt hali(ﬂhehc(llBET)nd they eancd thastal, deltd-ktapédeand are preferably fibers

‘inte 'i.nt ext en use of. t he
bepF e PPN BT RGeS I8 CPNER, SRy g o it coss
se@iohgli shages Qudhr Mt sl‘h@pd‘dl’ b&f shapdd” t HBshapel ung GV- shlghd” 20ne preferred
d/or 21 Ther e e | oo .8 and . .
copUsro 1 el TPros 5D tpiendrd 8 ADY, hchaftuE HPm, Fibgr tnnovation
Tedmfolugise dohizdn Caytmndedof fitaeisa pofyethjlend teteplithatate (FETS Or
web 20, and are, therefore, integral with first
pr ecAs ssed heéeln, théQermStiftegrall |ay ,in f‘mfeglal‘r‘e»adis'rasaﬁbvﬁemh@d @f the tufts 6

eco or .web 21
re Tsrﬁ) FgerrF 919 tg%u g hB‘fl ?rr%?eg?r tgwﬁ)ed%?tc tge re%uéso&') g«abs 20 and/or 21.
Tk{éfe@cﬁ‘é{rtﬁeﬂbopbﬁ fiberd 8 apdmonelnsped fitidre 18 of thfif 6, sarbbe phsticalig deformed and

o st A AU O et o

20f OSinilby, [Four aﬁlﬁcﬁlnﬁefntmkdrﬂg séddﬁd ﬁrecmSorl veebcZinistnhonwa@enecomprising
conven

ar e | e. The
ST er a8 APAG, e R RS DGR Y A0 Ct Eoi i fo mfls 6. As
us¥@Phdréifl, tifte@hl ds by di@@gmebrdduﬁ@n tfibers fihtfgiucedi td e)r addbﬂ toabseparate
1. For exanple, if tufts 6 e suff|C|e tl K G X 1
PrEEESER R R PP PLPO Hemaking ' dotnfpo, dohs Sp @Pftional carpe
mékiirp} for bxdeppld eel . Alternatlvely, tufts 6 can be

arranged in patterns such as lines or filled shapes
t 0 Crheausbgosgaciagsandidingenkiams sfatfes 6\edn Heanarieigtoqyiwataeying texture to

o S DSl o UEREPRY o TS50 o

1 ahberantedyf clathilika el. Klteknatiady, tiflse canibt srangel ih pmemtsl'smh as lines or

R B e 900 4B b plart oS b agend Rk Wies, bk

absorbency or visual design appeal. For example, when tufts 6 are arranged in a pattern of a line

or lines, the tufts can have the appearance of stitching. Tufts 6 can also be arranged to form



speci fic shapes, such as designs, words or | ogos.
Li kewi se, the size dinensions, such as the height,
wo eovgiobsiasnd wi dt h of individual tufts 6 can bePeBUSEA3/040230
Single tufts can be as long as about 3 cmin length
and can be nmade al one or dispersed anong tufts of
various sizes. First precursor web 20 can be a fibrous
woven or nonwoven web conprising fibers having
sufficient elongation properties to ha%F portions
SPPQGEPTon EHSh A3 TS, WakS ABdesor b ddkeitet e fs{ge| Gmepsiogiy such as the

heﬁfﬂf ihglafd FRINBOnAYidd ARG chh BEVSie@USingIt nifls@REbd & 16dpQs about 3
direction at discrete, |localized, gortlons of first

crpindengtisad caets mage alppeor dispesesl amans s of ¥HRUEHFShe due
to fiber displacepent, i.e, the fiber is abI% to ..
rov e IEPEEYRE Y B Ay bF A QS AHRYCH &7 BRI VSl Websgpmpgsing fibers

haS#g @Kfﬁci@ﬁttei&lfgatmm%@enl\é@ E@hav@fpbﬁﬁms fapu&Viafo, tuft96. O Fbscribed more
nonwoven first precursor webs

o POOT e oraA TS DR o ppRses i ihe LRFSTEn Hebprst. ocalize.
poRRRE offirst R@&SEsoPREY 208 Thé ubdimSdut-6aplhde éih betgdvedibaidisplacement, i.c.,
permanently deformed to formtufts Ther ef

th T GARIP TASE TN G o6i Th ke U Rebgheouspl-Plane. More

ofleHf Howebor, ﬁ)hﬂostfh@ﬁ‘@&\leh et brebirRR WebO20, INRENR YL fIplans is due to the
precursor webs can exhibit an elonagtlon to bre

R A I Al RSHFRLY ABFedEnd BergEnca beformed t

fort® Yafts"® " EhdREBfeC rAbheY eribodin®AE tdepdd@inl oaSHe deswee helght of tufts 6, the
preferably at [ east about 50% and nore_pref

congiguent G AT 219nwevem) st Pateriser W& BP sake il an iongatlon S break of at

le A LB REhoRYpréfeiiblyait 1QRSIbb@ lto%ﬁﬂo‘i’épre&wbiy ﬂSeé@Vaﬁéﬁﬁ%%, more
of Instron tensile testing_ eq

prefemly 2t 235 BR9vf SUicE ITRBITAAL dhire by dftger Elppation o bresk can

beSdeRRhin€d Sy SfnpRUGRIIE eRfIzSsutk ad®PSse of tindtAN tddSile testing equipment, and
appr eci at'ed F hat a suitable nonwoven first_precursor

capgenently &p undion paiHal data sheets fom supplisrs) of sush SIS OF Velci ng
sufficient plastic deformation and_tensile elgé@é% q .
or alf anchyappresiatedfthal g Uit RRTON Fle rShBRSFYTIF Y ould comprise

ﬁﬂeﬁ%pz{bmﬁﬁbeflbm{g%uﬁic%ﬁplﬁsﬂﬁ BEErmatioN@a8Ensilé Elohgation, or are capable
recogni zed 't certalnﬁgercentage of fibers

of guiciRt fibﬁbmﬁtfﬂe\‘ibfes“&]f' thahlgoned fibers § grerfaeaedy Slogever i §tfec%gmzed that a
ceﬁﬁlﬁ ?%Wge WERbetOurg¥d dult o'@E pfaﬂé’ &0 tRe fiQORrfadd U2 df Fisdt BREursor web 20

break and form| ose ends. Such fibers ngg)
W'r“e'?"é foree fosp, by instqad yall breglo aad farmijapsg epfs. » efs; g peferred to
heRdtlss “1deBe Abes R WMdotd Yitlel £ads’B18 4sQA&Eh fni 16T 3.eD6lse LiBer@hd 18 are not
not necessarily undesirable for the present

nepesgasihy prsiesiralecfor the parvent dpsBiANAHE 18 sopg smbpdimants, rgst prall of the

ﬁlfekshﬁ'rtﬁts%fcaﬁ HE Iodsrierbndas! £6se fibérRals B9EE alk8 be HRQ&EIL of forming
i ber ends 18 can al so be the result of fﬁ@g%n? tufts
n

tu@s $ Fromm NOBMONSY SYsbieaisisingrf] QtePpginie, cubstaple ch  gigse, some

nudibRPbEhd sehise %berleHdSSMQ)hp@trE&Sﬁto tROfR 6, Béﬁfﬂ&ﬁg Q;Sont §ﬂ&1 things as the
staple fiber ends may protrude into t he

m@@ﬁreﬁdraﬁlg fibgrs in e wRb, tﬂrﬁ 51‘?@’53 fiber qﬂhl@ngthm%é}e hsaghfsftfé*m tfts.
fibers in the web, the staple fiber cut |ength, and
t he Fiest pissursor weh 20can bg a ﬁbrqug f~°¢s?ne%ru}°§89vme%ebz@nwaﬂ% glastic or

el@tdnieBiE GYSs. WBMAR 0P ClaStoMYRV IR rsVaR bE StraRdhid htNehsEALREL 30% &1d return to
elastoneric fibers. Elastic or elastoneric fib

wighin 0% of pi6 aripa inespion b Us 00bs REmALITe §lapts ugrsFipp fvers ar

sn%glfo Répldcbie bisie EU {h81 McYilitgli JFBRS FiBét- willidih tiife RonG@dRer) &or fiD EH¥BGbers are
fromelastic fibers if the flbg;s are sinply

strgichyst bepend thpifeelastic timit apdise Plegtigalbrdefor@edi per within the
nonwoven, or if the fibers are stretched beyond their
elastic linit and are plastically deformed. WO
2004/ 058118 PCT/ US2003/ 040230



8 For use as a topsheet in the present invention,

first precursor web 20 can be relatively hydrophilic
weompassam t o second precursor web 21. I n a prePEr/usmo3/040230

enmbodi nent first precursor b 20 is also hydrophilic

conpared to the skin of the arer of an article of

the present invention. In this manner, fluid in

contact with the topsheet of the present invention can

be wetted out onto the fibers ofﬁflrst rec rzﬁr mgbfl. I

condi& RSy orssFt IR 41 RIGSCRICNY O HIH RgeF ﬁfewgbp PGl iatvely

hy@xfopﬁlh@cﬁtﬁﬁﬂ:ﬁ% seRSRGHCER6r W12 In 4 Prefend@Erhyddit@ent first precursor web
onponents_of an article of the resent nv nt|on

20\mlseohyaoplili compszed e de sn oF {ha PRt 9f; agjaptiplegf the preserit invention. In
thiS YEARR TR i ch¥tad Weth IR tofsRB loeithe Eﬁésén@ ilventioh ichd Bavetfe@Blityonto the
relative hy dro h|I|C|t§/hydro ohicity bgﬁmeenl%g fth d
fibpysrod ﬁrsppréemog drebienrusigd Bn ern e bsAst Tyl B PRPNERA 1 the secon
preetsor Wb ﬂﬁﬁ%fn@érlyufg' dofipoih R0 af aftic\eP teCprésedt ileention. Whlle actual
consi dered hydrophilic if it exhibits a conéact apg € rel
meaplres afatnétmpafh%@s ht/‘i‘faﬂ‘oa’t%lﬁtar‘?tboto@@?‘%“é%d to e piticgy Tonly relative

hy@fo?ﬁﬁ&%ﬂ{yd%@oth&ty hetweBRthe Mt pYechigel W20 ard thé seRond predi@sor web
roperties are not hydrophjlic

21}, an el Thy QroWRITeR 2oy FroRETR e lﬁé’ﬂg‘?‘ts 3 cpppct angle

w1ﬁ?(\§m $FlesH¥haR BERut FRbdgRRs. Off fﬁst%%cﬁ@&{\ﬁébtls hé& rfaﬁlﬁallﬁllhb&hbﬁhlhc (ie.,
/or the web. Second precursor web 2

thq/pquru%upmpeam atgapt hydrophilig), It cpmbe EsAfgred la&mpplé‘ﬁ@ﬁ fethepsgrown in
thd zhfi‘tfor' ckanfifle, |b? SSplioMh ePA hdrfa@tanta@ the EVEH altySHHIRPAADI C

relative to first precursor web 20, and that it have

suf fdeebRPreduRbEREY 11V cdnDe hﬁhtfaﬂy B’l%dwbmh@teﬂal,l @8l tréquityment being
the process described bel ow. In _one %nbo i ment

that é(:‘(?fh [gssplpyéig‘qppg@,r angesent hysdropbobje relatiye go first ﬁt?ﬁ\%‘tfe‘ﬁeb\/\?é‘o and that it

hab@Viffdert Yhtdrity @bd Form&F fto ElAMBAE b hePiroqReY dds@itbed below. In one
relative to first precursor web 20, such t

en@}@él@}epte ﬁ@qowb PICRESOE tWehj can bf 2 flptbgraannrw(gmrf Wig% i-tavnpg sufficiently less

el B pP&Hertitl ReiAle Q)eﬁr@QpréUu%(dw%lto @fxchl&hﬁmx@oﬂ &p&ﬁ@xcmg the strain of
direction of second precursaor

fibgrsefeaim Siest PiRess? Ivew2p|bellna blfgﬂi Qut- %f péane 1%9tetdérg?t}oH é’f §tsang precursor

w18 83bRNRdcutsad Wb wift witurk hﬁ%‘ by @&hﬁg @tﬂﬁo @thexfsithltfallure such that
precursor web 20 can ext end t hrou ugh

pogtmng ggﬁrst RIgFUFseT %’M‘)an egté%t‘lm)uglb r(leq:,u lpgxeﬁh t]%@?)ghz $0 foospeak) second

préc%sm tvblf 31510 Fordtuftd 6 St fisl G PofGfebER: showR FGOWNIni die embodiment
I n one enbodi nent second precursor b 21 is

seepnﬁdtrsﬁhrépr webi 24 isjarpodyreer diB o dn P PMRQAEBFY SesPRd Preggior gk 21 is a
nofiwoveéh wb, NONWOven web. A representative tuft 6 for the
enbodi nent of web 1 shown in FIG 1 is shown in a

f u It Redpres&iMtRE A8k 16 @WebBodihéat ot?wetﬂssh%hﬂ\imﬂd Whigshéwn in a further
npri ses a(glurallty of | goped fi bers

enipugs e 1FIG) Ag s e 6t Paprits o Plaraly t}go%ﬂeé t1PRES that are
subdtiiRidfly Rign6Dhidh v nANEl has 4 ARG URaR Blieratiof ahd a la_ﬂ.gftﬁdlﬁal axis L.
al so have a transverse axis T generally orth onﬁ
Tyfioh gise fieNerfalfanayerss atlS.%getnﬁ'@“W%gon% o e ioycipal g L in ife MD-CD
pISREP O R Ao BReNRhdvh flFESs. 1 arddiod 1rddﬂﬁga>ﬁdlﬂ |1d’1;§h|rall@P(tloShel_MD In
Is parallel to the MD. In one e odlneni 3 %
ong sabedimgpiapll theyppcsd @PHEHES Gelitsr geneiplly o2 ltléfmglm inal axes L. The

nunfREbA th#é & Eér ufit ﬁl%a bf wg_lhf:‘ i.eNeiEeda dehsity W bt € cRebe vhified from 1 tuft
area of he area density of tuft 6, can

pep NIy 2Ed, £8- FTUBFR CIn‘t“%Pi“tf to grdrigh a4ilP0 atﬁéaer sguae centigygfst of here can be at

1e£5€08, g¥BE Rhst O tdR PhIRqRRe dBlmbief UspeRdihg Sﬂ th%rdﬂd use. In general, the
centimeter. There can be at | east 10,

| ea
arga densitygeprbiot b Hrifosm aeiss theeriire agieferrlil n@ut tsgn gﬁa"ﬁy in certain

use. In general, the



area density need not be uniformacross the entire

area of web 1, but tufts 6 can be only in certain WD
wWQeM4HH8118 PCT/ US2003/ 040230 9 regi ons of wvedI/11$2003/040230

such as in regions having prgdeternined shapes, such

as |lines, stripes, bands, rcles, and the like. As

can be appreciated by the description herein, in many

enbodi ments of web 1 openings 4 will have a distinct

| inear orientation and a longitudinal axis,
regiqnis @ tvebl Lpgichiap & regigny wng%%@ﬁema%%lﬁpexﬁugh ps B'ee% igpes, bands,
Cnggggﬁﬁggnggng tuft 6. Likew se, openings 4 will also

have a transverse axi.s generally orthogonal to

| Ongslst(;%ﬂi bO@prediated by el dagerifidriHerdM, a@any EimbdlindAtsioNweb 1 openings

4, tufts 6 extend throu peni 4 in
\ml]é@m gg}stlwé fhineaf oner@ﬁ@ﬁlaﬁﬁg lqug&cﬂ a? 6¥1ﬁ,e\819 %’ylsp&Engf g}ireﬂgl to the
loﬂg\w&lhﬁl 2R ISSGRND OBt %Stﬁft 6V\&1ik63/1sep<)pehﬁ\§s PICESShave a transverse
escribed in detal

ow,, Qr ng fibers of

ax@éé‘tﬁfﬁilyﬁf"é?ﬁ&’%ld? loﬁé‘B‘dE‘f Wistin e Wﬁé&fiw | i ke manner as

fibers 8. Ru ure ma |nvoIve a.si littin

of JechAln it B h et tend Lireieh R m%‘p‘é i gpnd P preciiSor web 21.
Oﬂeﬁﬂ?sl § gre ForsilelBY %cﬁﬂpmgtuﬂﬁgqﬁc&ﬂ%reoaﬁef ivblf P1 byHBeRREss described in

for sone materials, such as nE @; gf{t ons ib
de@f‘ bé@WchPYr}F%‘E%IF%T’ of 3ppPng preg ﬁor &ef"i“e Plage 'lffrnéaelﬂer as fibers
Qitpnd mBy BR6IvE L sﬁmle $pinP b f 8€cond preeurshr pleb QlJ,rs‘aCYf thaveipening 4
21) to formflap-like structures,_ referred.

remajng 4 siggple Swo-fimgggiona) aperis. HOypYAnRTSOBIE I {t Suafaﬂf@&ef films,
pottion$ o s&@bhd/ preaR&R d@ﬁ t21 Lb@ﬂ 'Be Tdbﬁecféﬁtd? rulrg’&l quf-oPstidel @8, t‘hf: plane of

secona precursor a s 7 can ve t he
seepnd pEecYFY P dhte @fm ﬁlﬁq gkef qtrgbtgres dgfeg?po\ﬂﬁxe{ew %ﬂ%% or aps 7. The

foRNghd%tructhid oP NIRRT i€ FRRG dERAGt ufdndlik riaterdl pfb@&‘xﬁesaof@’&bﬁd precursor
vol cano-1li ke structure, as if the tuft 6 is

webr2dmEfane 7cpmpave the genespletrushys af ART 1qre fepsasg oRbn i #18s. 1and 2
In Q)@H@'f EthbddirRentd, ngliS ficemndvie\ héte VHIBandBIIKke Isiradtur®f astififht $uf66 is erupting
particularly do not contribute significantly to
mvm@eﬂa@?||e quality of tufts 6 I n one enbodi nent,

therefore, the | anm nate web nprises at | east

| ay dp ong pmgodlmﬁ}t &lapy L 89 n%é;Bng\@e élﬁalﬁﬂ})ﬂy tg, the r%ﬁtenaf éo tg{ts 6, and
paﬁﬁﬁla{:ﬂ' db 6t doAdBLE sighifRantlyR6 @RUEGIR quARE ofTuftsns. FlIlGﬁne embodiment,

does not S|?n|f|cantly affect on the tac 5 b
thagfg{e,, the damipgte el T corpprispspt &;ﬁ% t‘@?ﬂ%ﬁ? mprec?rp%{ﬁ%e & ‘ﬁﬁ&? 21), but at
leRXbi&enst tﬁ’éﬂay&g (iR, PrRuBbOWEY 2ICAHIGY. -8y &dts B6Y ighif@nthy gfect on the

so to speak, as the tufts 6 thenselves. In this
tasippalivgsiof 5 Sps 7 can cause the tufts 6 to be nDre

resilient and | ess susceptggt ﬁpflatt g due .t high,
conph@8s priRedypensoas hgnay sFEnkout plpigiesis » FER emg as high, so
to%&%ﬁ eIsQﬁé:-‘tauftE 6 @henRBIVEALIR thiEmbBod AP ﬂb}fsascaﬁtcaﬁse&fdtuﬁsmto be more

yers precursor webs 20 and 21

reff"a“‘y"é ragd dF?se%{SCQPH'é‘ettﬁcﬂqtﬁe'é'“% SHE i Cé’glpéelss&%fof 3’ 8(?“‘1%!' E?rf%s In one

enfbofARnD eherdfdte ths ﬁﬁﬁlﬁte wmwﬂ%sésm g wo 8EeNick., precursor webs 20
precursor web 21 and can be ocked" in place by

aﬂf‘ 2k enddiosh lagﬁgaf&@htﬁﬁtacw fl‘H‘hB‘ffe’rﬁ |“l“ﬁj§ 4. |In sone

enbodi nents, for exanple, teral wdth of
openT % Qlcz(q bg in a; §emseq %Hﬁddﬁmﬂéhsﬁff%}s‘ DEGULSO &yeb 21 and can be

“dkSd tih PRSYBY ﬁ@tl&?ﬁl &ngagenentfith openings 4. In some embodiments, for example,
the lateral width of opening 4 (i.e., the dimension measured parallel to its transverse axis) can be
less than the maximum width of the tooth that formed the opening (per the process described

below). This indicates a certain amount of recovery at the opening that tends to constrain tuft 6



| ess than the maxi mumw dth of the tooth that forned
the opening (per the process described below). This
WO pit/osstiess a certain anount of r ecovery at thepOpESIONE040230
that tends to constrain tuft WO 2004/ 058118
PCT/ US2003/ 040230 10 fronerrllng back out through
opening 4. The frictional engagement of the tufts and
openings provides for a |anmi nate web structure haV|ng
permanent tufting on one side that can be fo
fraj pHbng bagk ieutthiaugh gpeninget: e %lewa‘?ha‘gaaem%%‘h% &H‘S ad openings
pr@\[’?&@ qst aslulfnfdaﬁ:' \%Bt Jtﬁ(lctgre%eilng pEghafént uFtifd SE68d M@ HatCay Bk formed
first side 3 . In such an enbodi ment, both
w@noute%ih@fvemre;rﬁhqmaldm@flgt o conprise nonwoven fibers
integral with first precursor web

diff téﬁ@en bretraesdsutfigieniyelossypegs t %f%ﬂmsebbwﬁ@ﬁfat side 3 of web 1.

1n QLdhf Y &beBinieht, bSHI{RE 8f (v Wpear bhRRBFigy 1ﬁ)nwloﬁenof&rs 1ntegral with
enbodi nent, a topsheet of the present inye &
ﬁraergecrlrsaweta30,anrlhmdrf£@r<‘é‘°ﬁﬁ?tr¥Pqna‘Pe byo sides Fn‘{'rﬁ émg 3 difference in

suH&%Cﬂéfﬁl@r TeBFore MHCHRI EmbAirhens | zﬁ&?s&ét bihehe prasghtndbextion can be
are substantially covered by fibers fro

only .on
dewbtﬂh as Brltfele}?té dnategiah of W 9p M1OfG BEEFYISPT ‘&ebts’o}ﬂg]ﬂé‘ét%g’f S‘SCS of the

lathiA8te PWES GRL sdb@t\éﬁt'fhtllz Ofbverdd BYe€ fiB@S GFonb eﬁhyasné: Q;lﬂpthé qirdagrsar webs.
first relativel dr ophobi ¢ conponent

Spewﬁeeurwseoropwéﬁ o8 e RAFREPAEBHIh PEIOBTTIOR a;; ApRfiEt i PisErelatvely

E‘Jm;(o'nerﬁ (1 ef kdodhd PrebrturSWdb 21BPand0) setbed @élﬂlvélbehydrophlhc
re atlvel ilic_conponent extends . through

copppnant (i}, ;ﬁr%ﬁWB'iﬁPfoBFtt 2Q0oHisERvE e falﬁfdvq%hﬁéﬂf@&%e“c?"%“em extends
th#aggmths, 'réilrﬁﬁlel hy@ropho%icdc%ﬁlpsneanﬂldﬁa disffse®ai Both 0js(@e] sidA and 5)

shown in . 1-4, one characteristic of tufts 6 can
‘fﬁédﬁméwﬁredonrnant directional alignment of the
fibers 8 or 18. For exanple, |ogped, ali d fibe

can Aoshguin FISEH 12 OGS eFsheci GHIS Gt (B PRdgrgpant diretionl

ali$fbtfR of RORBALS GP lip af Grlek Bhpld, opOE aldgne®fipéra B @arbbudebdi®ed as having
ed fibers have a substantially unif
a %gqugqq

m
ﬁ*mﬁrnawrfvrépt?régﬁ*éeltenr R PLiA e G PigRP andringfpgped fbers 8 have a

su“éteﬁl\ﬁgﬁg' drifoRth Qlﬁgnyrleﬁt\’%ntlﬁl‘égﬂ%ct t8 &ansPeréd dis Frwh&view Q0 Qﬁn view, such
bers 8 is nt fibers 8 that are |nte9ral Wi t h

asrj@alfh darky ép&peﬂ nﬁbeﬁ 8 sy mepnblibers?) thatyrp injeg %h’fﬂ?ho"’r“dé’é%}’é ﬁﬂd end in
firky’ ﬁ@dﬂxfsgpﬁ/ely\@@ a&ﬁor@é&on@ﬁ&ﬁ@oﬂ\uéb\/\ﬁr Blt Yextend bﬁt@zardly in the Z-direction

irection first side 3 of
frogp €iFst pides pOE ek 3 IRy ligned with gespechio IP‘BH@% sf}bB‘)S/ |ss°?r?1‘sfgrﬁ is meant that
loBﬂ@@tﬁber's gaRed gf:ﬁebaﬂfy%n%nt@d SicRibht, Fenedid gaﬁlhﬁ ad RFIG! U@ Bach of the
vi ewed pl an view as in_Fl each

obesd rﬁéers B i qaatsveatosrogwprqn&%%lleb@éreotrané%ﬁ%c'swé T and referaby

a Hﬁfo?lvkﬁ& dthpohiGit tphANE S tRE trakieise TaxisAMd Rlitugh 3klyYfibeR from first
maj or vector conponent parallel to the tr nsverse ax

precursag veoike Somy i FIEY & %5 i it by wderstopd st s beseise ghese FIGS.

a ﬁancﬁl%% weéd 1Fs @pictdd, th wl'uEh ih8 elt)ﬁ)gahSn i&tarad de&ésult in tensile
his is because in these nonwoven

fllye fefore f’l@‘@mgr“ﬁhmglbﬂh'%@beé% %ﬁg‘é{f.lﬁﬁa*wfe‘ﬁ‘éiﬁt fasugrof ta f

nd@@gvén%%sveh WNeB qn\ﬁérla %céplété’d libErS fioM dabi B srBINoR Gres 20 and 21 could
hr ou bers /or 18 can ﬂgtrude

|t
form et gt @édmtsr@ta structyre, the Hle § SAYIH SHIRIL e HbHaKialy mr—f&‘! structure, the
ﬁ&?s%t?frs@?vecrfrk&?e\reﬁ 20 bah gacANPhtpafFdispored abss €0 and 21

coul ormtufts 6, and, in such a structure, the

tuft g GneRY! HnIdPedifiberd 1%%@%&@:&1 alikhy tub @y edgin in first or second
structure, e
precursor webs 20 and/or 21 and have a free end extending outwardly in the Z-direction from first



fibers of first precursor web 20 being generally
internally-disposed in tufts 6. In contrast,
woorossiped fibers 18 are integral with, but oPCYUBEGS/M0230
in first or second precursor webs 20 and/or 21 and
have a free end extendi ng oukmardly in the Z-direction
fromfirst WO 2004/ 058118 PCT/ US2003/ 040230 11 side 3
of web 1. Loose fibers 18 can also have a generally
_uniformalignment described as havrn a signif] t ,
sidgd ol Lerse Bber%b&mr%bﬁba‘ﬁarrgamr@ly Fhligp! dﬁf"&ﬂi‘éi. as having
asl:%qrﬁcmtohmhﬁ%%r Edrkpohént Barandl «d MOBET prb@rs 18, the

Ignment 1s a characteristic of tufts 6 prior to any

POStroPBRtH iGptd fiferdl§ afd RBEd Peris tHeulighricht Rga Gﬂﬁ&teﬁstlc of tufts 6
roll, or conpression in use in an artic

priveio D MBI TG rg SRR © BT ABP 4 D i b in an

artftle SmANEL&rOfADEB@h&Ein] NRIBp&HSFibetl 8 BriEREd Atra@Mnglb@f greater than 45
[ongi tudinal axis L when vi ewed. i n pl.an vie

degrees, from thedgnaituding] dxisile when vigked wrpl%wﬁ%r?é rip \]Q(b%r g significant

veEth Jo%oﬁé?@ﬁ‘a?é‘[ﬁf 13 fheienSverse atis TU XQGhsdteRin) a 1(ﬂ>pl:d3ﬁ&§};€d oriented at an
I ber 8 oriented at an lee of greater than 6

anele of ge@erfth@rﬁordssrgr&fm IomPERR s ToHBeR VP HdaPER ¥ Vi§Pafs in FIG- 4,

ha¥ b §¥¥or 33cthbicomlpbhentt paralltfio the MRh$versy 86k QT 16 QNROMRAES embodiment, at
paraflel to the transverse axis T.  In a

leaéme“mqgﬁprefeéqbly ptdeast 70\,’}@,0@ e prﬁfeéafbgf gd? gq%/o |og ggetrs 8 of tuft 6
hazé)z/ %1gﬁﬁganmﬁ@ nﬂfeegr@f'él?blly)’a aajok eﬁﬁr 3R porRAt lfdrzbler ® ttn®lerse axis T.

have a significant, and nore refergp %§ h
Fﬂmaj Qmenta@m ean bo@piEmangd By russ (08| magpifying megas fsarysrsuch as a
mlgllopc%ﬁe AkdERuAL duﬁﬁbl&ﬁ@asbﬁm@ﬁts@a’lm 1AgendPd, fdS£ndiflinear segment of fiber
magni fyi ng neans_ | f necessg&¥ such as a .mCrosc

vigwedtie glapiview, 4 sraightlieappionanstiehias oticlgrgitudingl axisk ,aﬁ«f the looped

fieR'8 @nMRNisdd BLAertRHEME afdle bf B6Fed ﬂﬂeﬁ\@?@orh ﬂbxﬁltﬁkﬁnal axis L. For
view, a straight-line approximtion for

exp@p}g,, as sHewimin HFGi 4 qne Aiker sh%beé%phaqqeg@yg lga%yalhneb énd it’s linear

Fr%%’na&@ﬂ 8h % §loWh s 'lgdagﬁb% 1389 isOfiber ARRECarf adp@r 6f dppfoxibtely 80
ongi tudinal axis L. For exanple, as shown in FIG 4

degrges Wittibe losﬂfnglame%ﬁég‘f%ﬁowlsﬁ fioBddy 1ine, and
it's Iinear approximtion 8b is shown a

ashﬁd,
| neheTeriegtafiomer 1998sco 8b%th Saifghe B AbrDPF RTERFigYith the fiber

cotpalidSanWiotibhtdtloR fbofaH 6r@5t!oﬂ@breé’ﬁ?ho? WeBEB 26 HdEH (if a nonwoven web is
countercl ockwise fromL he orientatjon of

used frsrsgcogd iprecpiver welt 28, Bhick, f% nawws&t“ﬁa%tset&squﬁﬁ’fﬁ& @s having a

suﬁétmﬁll ﬁﬁmﬁg blidnRdd fﬁ)@ldal%ﬁfn@ﬁlt &t h QBvdnOKebl dnibdlinfht, ﬂﬁfbﬁeﬁauon of
precursor webs 20 and 2 if a nonwoven web is

the dnopedefibanel 8 in &ifisr& eruldvby ﬂm‘)ame Wiidessribadobopg rRMb\h?nts IBgEsp)f woven
réc%rsgle§5bs%ﬁirﬂab§me BfediAbh AGodated WhE trRPhkiBhlaYwWeaving process used to
randonm y-oriented fiber alignment. In a woven web

mdﬁﬁmﬂvﬂbhg;a%ﬁ@?G@N@ﬁﬁﬁﬂvon of the | ooped fibers 8 |n
tufts 6 could be the sane as descri bed above,

f i belnsthe,pmiesiyaent showt iy 5163 Wwbsdongindinel e Lt ¢fe Rl 64t generally
alRhd AR HRIVNIBN TRESPldh& Lo, Iotﬂgrmﬂlapﬁc@i L.Cddh,ah piesapié,bg aligned in any

rocess used to make the web, ) a sguare we

orsatatier with fegpegta ther Bt TSSO, hrgenerah 1 Gamy resand it for ach tuf

t}%ﬂ%ﬂew dii ﬁ@éf§§ aﬂe aﬁénetr lgéﬁe?’al? o&ﬁ@gogﬁ m@rhahdngltucaxhar @neu such that
and, therefore, i tudina
they, hayarrl SIgmﬁq@rq rr@top |C@mpqsléntararaé1ﬁ'e@ W%S‘é?ffg ax(sr Tl 4t Areferably 2

mé%rt Rcﬂb?&ﬂﬁﬁﬁenﬁ Qarilré@tol\@n%rsgaus Therefore, in general,

I't can be said for each tuft
In some embodiments, due to the preferred method of forming tufts 6, as described below,

another characteristic of tufts 6 comprising predominantly looped, aligned fibers 8, can be their



6, the | ooped aligned fibers 8 are aligned generally

orthogonal to the longitudinal axis L such that they
wanna/0s81%8 gni fi cant vector component paral |l el POT/US2003/040230

transverse axis T, and nore preferably a major vector

conponent parallel to transverse axis T. In sone

enbodi nents, due to the preferred nethod of formng

tufts 6, as described bel ow, another characterlstlc

of tufts 6 conprising Eredonlnantl | poped, % %
gendrglyropemstruchire dharagtpriged Viepp0id e dgfned itericrly o BAS 6. By “void

aré:a)l t M%Q%éxpﬁ@;g@nplel@y g@é@faﬁ} fider® MRNersi i Wiehita€a general description
har acteri zed ﬁgfen void area 10 defined interiorl

ofde aeuﬁm@marasgﬁ s@- Thpretore, jtanay e thaprioms fiflg Sgdoose fiber 18 ora
plér A loﬁo@ée)’ﬁliefs@@ Py b@BBésefn't hﬁﬁcsvm@ hRa 1@ By i oiaeﬁfeﬁﬁﬂ ar@HBis eant that

general description of gener al appear anc

the tyfot lgnastudimpleonds @ftet 6 pie gﬁwalbeopﬁwtd 58 o0 T L Gt can form

sol@BRE likk Beunde®’ uctire 1er1th[n@J)rhﬁr¥ss@J stit@ Qs ﬁlofw‘nbneFﬁ} 38 may
e present in the void area 10. By "open" void area is

meanyoif Bk 10 1shR1idWR w0 @RGibhitd @ Makurpriiss Mfid héhfihngﬁpra}ﬁeetles of web 1
generally open and free of fibers, such that tuft

whearisedorsnd topelivelt o heisnosabde sbsomdenirgiole. 8t fererkpdangrh Ty below. By
han‘ﬂg %%Fa@@%ﬁgl &ldghuRs 6 fovRde I 1didtalichisy oF fluiR] shrigsuldy YRcous fluids
believed to contribute to the surprising fluid
haﬁ’éﬁé‘PlldrF@mB?ft?B@fst“Flte@ mmsefeb 1  when used as a t opsheet
on a dlsposable absorbent article, as described

F Ul 1 neommont SasyibMe=iDY RE<gEnal XFP J o3 TERER ¢ (e Grogdimensiona

filRf O¥dnti€ioh R the ZAlr&diiBh, a8 deﬁ in QfG f3, erGﬁampﬂ@rAd sﬂitﬂvﬂ[ﬂ BIG. 3, at least
vi scous fluids haV|ng solid such

thigp nzomes” cap be Wlf@ﬁ withssarh Hng 6elpg] éiegtf ,,ed &@raepoatfor\lgé BVCR 1 in the Z-

diteStiol tA IJWRBREE portish $MRblINSRnAEdIBRNShONALL, e)ftbrbﬁgenerally from lower
orientation in the Z-direction, as shomn in FIG

suffage bt)(gﬁrﬁ{sépreﬂgscgm]l Fonthp|u@er§urfgte 13 %‘gﬁecoqdmrg‘élrsor web 21 and

com%ﬁEEFs‘ %ubs%ﬁalgfeno'nQ%tehtfed B66rs ¥f thb figRand ge@&ﬁi ﬂ?&iuﬂs@r webs. The fibers
dentified wth a portion of web 1 in

of iy ase gubeantially Meva@p%sm@eﬁdtw@rfewtm B‘elc%é@ plAng wih ugey little Z-

difePithallty. Zdne £%28 %nﬂ? Q&Eﬁhﬁ Yroﬁﬁﬁ%ﬂp@ﬂ@?fac&lﬂéf a6®dnd freOrsor web
first precursor web upper surfac

21stoche dntpyies dipis of veidprez 1105319 CORBRFRS| sg@gangalglsfegﬂfqtgil fi lg;:rs that are

sub{ahth P (/érﬁ&‘ilg @rlgﬂtmﬁh &Ep&h@ thé CHIMBPHansBANE fibers in zone Z2 are
recursor we bers of ZI are substantla

orjgatef pmdpra]nplylydp ﬁl@,ﬂ @EFCW’I{ aﬁldrhégepw ligtlg GDher I%B_dmgc Lﬂnéﬁé In Zone

3, W3t QiR Edmpbriskd th@ fikers St disesl tpbl‘i’i@ﬁ‘bl bbuft 60fi6ersare dghin onented generally
ext ends generally fromthe upper surface 13 of. second

hagieensaliroith vaseset lthe SO MO Pacar Tesrelpienin;ons empgfignesy @b 1 can be

At GinR SRRy 25 § SomwtReh 386, IvHidhYin laQehdr AR fRE cdndiidh Yefiriat a plane of
are substantially vertical ly-oriented with respect to

the febahe Wb sompEsing F\lzﬁt?d ragions, %@ fuftef fegigjigehayipe dhrge zones, each zone

chq{aht%nieﬂ%ypfhg 4o RBUtori¥nthtibnt RBerinding kdtiaan tlﬂﬂﬂzchﬂé/ Gomprlse fibers
very lit CDor MDdirectionality. In_Zone

hajvigch fies mplpmtgté@ whwantiplhe paralisl teljtag Blang 6f theowels 1"1“(%1‘a second zone

mhe%édm@c td éxﬁe_]&ﬁl ?rtﬁe 904 Bird %He@‘%é??e@&f@idnb’ comprising fibers having
ori zont al respect to the CD-

Semr@mflﬂ@on ihe soased evigeiionBeing syhstntiplly aﬁﬁqg@nald%%rﬁrﬁ@éane of the
?ot tHEE Uﬁa@in? ¥ulfdfnh1) A5 POYiERY df\@ﬁ’ted WBEtﬁrhlallffl pﬁalﬂaﬂb&ﬁ@ﬁﬂst’plane of the
'at condi i on defining a plane of the web, the web
wetbnpri sing tufted regions, the tufted regions haV|ng

three zones, each zone characterized hy the zon
fi beln eaeipesieresd icomodispnt 0§ b 1 Her yse As? togsfiet o ar%spfﬁﬁ‘?@samcle both

preQARE M2Bs 20 RRT $1 are nonwoven webs, with second precursor web 21 being relatively




having a first orientation substantially parallel to

the plane of the web, and a second zone internediate
WO o00ansB1j®i ning the first and third zones, thePrGEUSIVA3/040230

zone conprising fibers having3t second orientation, the

second orientation being subStantially orthogonal to

the first plane of the web, that is, having

substantially no portions oriented substantially

parallel to the first plane of weh. In one . :
hygrogkRRi Bilh AFBERY ARt TEFUREH VD b oo el Bpskinetr gy of the
wéare), SRsvaPeoBtrBie! flbkB to AAE Bin aﬂkﬁﬁ%ﬂﬁﬁper%i%nn%ﬂ Jarach2lopsheet, as

are nonwoven webs, with seco UErecursor we,

depisoel OB P DOOHIIEE TR 53008t B980T nail of B ibers n

cl&),{s‘ii E)QJRI?QEJ t6 thd dkth dremdR&ter ot Bd reRtivedy E}Qilﬂ;ﬁl@lﬁlc weth (Rak relatively dry
preferably, the skin or hair

(a
ﬁb&ﬁ»aarbbft i clogest POBITHY 19 the JF of tBe WEATE's %9! hﬁwn%l‘afeéﬁa?‘r%tg (fgp voids 10
oftBU R BSvIVBINEE cad onfdCBlafivelyORARPEIlic fiBérs oﬂﬁ@ﬁﬂrédﬁ%r WE 2 and be
fully below with respect to FIG 1 portion

wicked ftough peb df torqemperiepisy o S 2 PEROEYY tﬁesg'sagﬁf f"gﬁf’fbsn‘t Ypge In the
absdehdat Miclkhe wearer can be relatlvely hydr ophobi ¢, such

that relatively dry fibers can be in closest

Pr oXAdmi bdhstqhehddeof akréterddd tétRod\6Fahaking Wb hawd Etgoﬁcml@r bf web 1

entry to the voids 10, of tufts FS howev f Hfd $an |
exhibis g'éfonflélf"éetsl %FV“’H&?HFS&% 3 gene 15 é]lngar dpdep apgrt efined by formerly
raﬂﬁ'oﬁpﬁlfe‘ﬁsocff tNERcEH saffstene of ‘fi&sﬁiﬁ@&hrﬁﬂ k@bl @0 hitveky Heeh Qrged directionally

onents, such as_a secon eet or bsor
(L6 oidhe 17 recton, SpFLk PrisnepTal fathe 5!@'9?]) Blﬁ%eeac?lf ﬂﬁﬁg I'and 3)
1nf?)rt§fiﬂ Byele PREYTeheQbrmIBKitRGLMWE fesdribell EdesR Rl STHt@bMpOdhange of

exhibits discontinuities 16 har erized b
or@eﬁ@mxwltﬂ hethe PTekQuIY EEpHoHY aBeT SN REFCYOr Web 0 defines
thé ANLQHnhiP 86,5 which tdrBibRE @ Otarity rSudc hal 4t 6dn bé FdSsIcnbed as having a

precursor web 20 havin been ed Flrectégﬁ i ¢
loingltugmal axj§ genggally paralfel te gl&ﬁlumag@(g%ﬁ, ¥ the, tuylt 'beotﬂ he nagire of many
anu'@vé}{DW@Q RERNEs At HRGWorl WebE'Z@Sdlséon&ﬂﬂtﬁ% mia tn@t bélﬁi distinctly
g the teeth of the form ng. struc

15 B PO TP e CSANGAEH T0 BT TR B 5 of web 1 can go

urﬁ&ﬂfﬂe@'aﬁ@ Ghal) Ybet éb%erﬂl’l)e\ihd&b@ﬂeél’ uhR&AREE Y-i9kiotdly @ftpédidae r&s such, the
of first precursor flnes the sconti nui

seq@d sigh S el o8 Baye &1€|l?q1félai’ el ol tk‘fFF&t gt Pregyorig 20. Thus in

so%%%b&lﬁ@nt@ﬁwe@aiwaﬂ Ba? thd @Gl Mk Rad fe@lxdf&er@ed]ﬁh @h Ifiyst side 3, and a
Farallel to | ongitudi nal axis of th
Ic

St S PR eRSEH SIE Bebay et beg cppEEd of fbers from

thP bR HoR RbveVaRS, i20 thekirSigRRthidsstildby2016 oMY emBdditiéntf discontinuities 16
distinctly noticeable as tufts 6. For. t

Eesdreta&@ I-like tuft
ca|§BPedT SAFRTYrPi ] B2y heperresarougl ARy ¥iadhe endy Pt (g pingel-like tufts
6¢.can go unnoticed and may be general ly undetected

unless web 1 is closely inspected. As such, the

S € COfdmSth&l@es&rigtfon W Betl 1 Cathpriv@iseut 1438 al &ﬂ%o@ﬂdirit@'ﬁécu:@ér web 20, it
an un-tufted first £recursor web 20 [

cag b &ren Hshihe fibgre B on 1ol uih6.¢e origiwaie aid e HoBLHSAF Fragpice 12

orQhe $e88rdYuacet1l of first bt%éiirso‘ﬁ Wde 28, OfElrsa thd fidenits M€l|8)bf tuft 6 can also
snoot h, soft |ook and feel on second_si

e@ﬁnd o HCrion ﬁ?) o1 Bipresmser e 0.1 PR Ios o R 6 extend due t

VER¥E Urg‘é@ But bf e getchBlyftivbMmdAEBRA IpEME offist Poeculsdt web 20 (ie.,
er enbodi nents, discontinuities 1

6 a a
urgg;b]nt e e4, dlgﬁqaow Sb‘éwrbﬂ’eFItCU BPés [} ﬁ?nﬁﬁib Hﬁe/\ghergg\ﬂr ést(ﬁ dhe tufts 6
cdiprige Bberd thﬁ ardhinR@tat Witk Shdt dtfehd from the fibers of the either precursor web 20 or

21.




6. Fromthe description of web 1 conprising at |east a

nonwoven first precursor web 20, it can be seen that
wo bw4psdhes s 8 or 18 of tuft 6 can ori gi nat e anECBEK$NE040230

fromeither the first surfaCﬁ4 or the second

surface 14 of first precursor' web 20. O course the

fibers 8 or 18 of tuft 6 can also extend fromthe

interior 28 of first precursor web 20. The flbers 8 or

18 of tufts 6 extend due to . havi een. ur ged o of

t he Bherdralfiop theahoye AesRERtioR lsgslr'%ﬁﬁ%mg‘r i eﬁ}be H‘F%to“feb 1 can
be\":ﬁl%%ng% bd l?eeng a laHﬁrﬁlﬁzdwdt:tﬂfohlf?&lbbyzseiedlﬁe&ﬁédhﬁﬁcfzal aﬁfoﬁmm of Bt least a

n genera e fi or 18 the tufts 6

oA A SURE" S AnlE (PR BT AT T R Bt @RI EReD: the
lathidGte FWdbehavingf a 1R sRie! DRI firfl 864! ESRYTisidgth@Gecond p2ebursdiGveb and a

2004/ 058118 PCT/ US2003/ 040230, 14 Ther ef qr ey fr om t I}% .
pleBliy of disweteityfis gach of thej discrRifRFts FUBRTISIR 4 PyrAlity pf tufied fibers being
inRBAPSkIBIBAs d@%bleast BRMirstPRecHRECHdbhad edndigl th@ugh tharkddad precursor

web formed by sel ective nechanica defornatlon of at

weba grgka sgeond F'ldé’tth%%ﬁ%f”@é’éié RRMpIsEEheyst RRREBEOr WEd: | east t he
first precursor_web being a nonwove

| s Thsiesicnias PR o IBiEHs e SPoBban el &Y sl dpdygon in fier cros

scCRAR disbdBn (D18, Siemererifop Ecﬁ‘lﬁﬂl F5&E) die o ﬁlﬁdlcaiefdﬁxhht[oﬁﬂ df the fibers and
of discrete tufts, each t he

P%Wp? Tadip ﬁ%"ecés F;[ hﬁrl:e(ihr? ttlg,e zﬂlgnqdulp?pg 12?%8'02 tulgt ({ ?@ have an average fiber

dlérﬂx;tﬁgésa khaf ¥lcQR &t @ FbeP Hiambtet ﬁaﬁé ﬁKelﬁsﬁoffﬂritSﬁ sd&bﬁiﬂpréﬁﬁor webs 20 or
and extendj ng, through t secon rsor

21y fbis QoED b 81 AU SO IR GO HIGrepiE sofness of the

firkd sﬁdi-ts Bf REHI, SO NEB thal B BXEdaipaiable t@f:otfdnb&bs clSthQ nepllaimg on the
can be acconpani ed by a general reduction

metpriad Properdies Plothe firgy pmghrg?ro\ﬁeb(@ gIt ’haqjl?egpré‘?tglfl tng rt{xer l&ﬁ%&on in fiber

crf)dsQ@Jti%}nal dtfentiOn B %@z&és@ int@MedistB tHeWaseof7 dddahé Rl forAs03 of tuft 6.
Poi sson's ratio effects. Therefore, the alj

This tehedicwgd go b dng topthe Bttt anetiedofahaling 5 Hi oSed R betow.

BHASS itl iD BBV EE RV BEraSR & fREs ﬂltﬂdFTBisers gfd diksl ﬁdrﬁkﬁf ¥ odtufts 6 are
first or secondHfrecu sor. webs

adjpspnt dheetip efienth {H) of el dg‘btdie%ﬁ‘b?dnm?‘ie Ml’y l&ﬁ}%@% pre frictionally locked
z:ln‘aoiﬂltrrfdbhéJ Hﬁ*ﬁlgt }‘}i'o@eﬁﬁngoeTH&él wRAn&AkddRRSsorfdns tdTaufts 6 raﬁet more free to

de 3 of , a softness that can be c
St@@b,t eh e\°§$a|‘ey 3@# (ﬁcPPfd‘Gé'éieﬁﬂ‘i ﬁ’g’eﬂﬁ‘cf r?ecorFFéQOé’Hﬁ‘ﬁl er cross sectional
diReanstdesgorof the first precursor web 20. It has been
found that the reduction in fiber cross-sectiona
di mMeRSERRg lSFIE. 8RS shoe rmddp@ir@rui hel BaB&d fof naRig tWeb 1. The
di st al &ortlon 3 of tuft 6, ?&Lle ed to
aperatus 40¢ gpanppisesradird I}fﬁ‘é?lﬁ%lalgdf’ & S8t ‘%%62’8“‘ an axis A,

thERke& A whihy FQQI'I&‘P\M the Bam&hlaie. R&II 162 &ﬁﬁprﬁéﬁeﬂpm&ﬁty of ridges 106 and
portions o

fibers at the base 5 and. di st al
cagrespopding sross el 08 avjidicetiand uRbrokqngbgyt the ghiffe fE%"BéfePf& ‘f% roll 102.
RAHPF04 18 SimRALd (B8S1 1020 But frathdr Yhah BhvaNy ridiasithas extehd hlﬁlirblfﬁﬁabély the entire
locked and i nmobile durln% frocessm Thus
f

cifeyméarenseyireli éO(bggn@gné?%a plpraji Jowss afqirc feéen]tlfllg/ exgeéldmg ridges that

havk NREF lihodi@itad e @B ga\t/@ of dRELindsreRiatly BgHcyd tdéﬁhnl X BRaMen spaced
a correspon er Ccross secti|onha

rejagignship; agput ag@psgla,ppﬁlgnlogroﬂ;lp@ dhe jndivy u'fllsrog/ﬁ Baﬁetgﬁl(éﬂf roll 104 are
scPRPRA 8 bstredptfldiB hRdesl 18, MBdpeRBon@8lls1102 2i®104 intermesh such that the

ridges 106 of roll 102 extend into the grooves 112 of roll 104 and the teeth 110 of roll 104 extend

into the grooves 108 of roll 102. The intermeshing is shown in greater detail in the cross sectional



apparatus 100 conprises a pair of intermeshing rolls

102 and 104, each rotating about an axis A, the axes
wa\2dngiopggiparal l el in the sane plane. Roll 102 POIDPB2088640230

a plurality of ridges 106 an correspondi ng grooves

108 whi ch extend unbroken about the entire '

circunference of roll 102. Roll 104 is simlar to

roll 102, but rather than having ridges that extend

reé‘%ggglgg%gggé lgitgsglﬁpqedgg%;we rﬁﬂ?&érﬁtﬂiregfemlfs 102 ragcli |104’l 9&141'1 be heated by

mé%hs 18%6% &f @Bhit &lch ¥s ByxdsaRton&ll fill ddg6iferd dt@lectriballyehchee rollers.
nodi fied to be rows of circunferentially-spaced teeth

1 10 1hred. £xXdeapParhtis S0 §Rowd &l a%réf@ﬂéd%dﬂﬁ@bﬁtﬂin Iﬁt'mg 6&6 patterned
portion of roll 104. The individ ws of tee

rolj_:pgg gpll 184, jand ppg rgp@attg%eﬁlagmaqvg ro[slyl goﬁoggb%ﬁal%@am embodiments it
mA RPtEEralid 2o udetwd PRikcied QBUs 10a/Hadind Bizhen 1 sdkid of ﬂlftEﬂirrgqﬁl’tems in
such that the ridges 106 of r [1 102 extFnd
th(g paes, ek diffprent corpegponding Jegions i he FesREvVY _{(d Sof ltlc | zrn Wﬂraws can
pr&HEEREDs withltefis 6 RotBdaRMR Bd¥Bsi@ds of BlelweB@2. The
interneshing is shown in greater detail in the cross

sectTH Radthodar 2RRME Qb 1Bin Bmmlv%m%nubﬁs process is depicted
gﬂgresentatlon of FlI cussed bel ow, Bot
11’1

h
o Wik bR e B GRS oy Ty gogyet nd second

précURVAWEEY, b6 8nPBI Tt theticah edch Brydds&ibeg ad @éneﬁllil pfah:hrl ad two dlmensmnal
rollers or electrically-heated rgllers
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fromthe | eading edge LE tozéhe trailing edge TE at
the tooth tip 111 of about 1725 mm and are uniformy
spaced fromone another circunferentially by a
di stance TD of about 1.5 nm For meking a terry-cloth
web 1 fromweb 1 having _a total [
angled tip tigpsitigns betwsen th RS moﬂni@ ﬁ@?f? ﬁ‘éé’f‘ﬂ g‘%@f“&? the dgefh 110 to
ulngf‘thﬁﬁgh pravfsoR weB 1L, D1 leeah@rn,ghd’ﬁgs focaliy b Gu;tm&ly5sormat e first side
about

mm and a_ spaci.ng TD . from ahout, 0.
3 SR REsubing <o o BF RESHRRegA 1Rek ST A F SoRatig b s rocessed
thEWel @ iR WhpRtedWith aﬂg Parficyirtefbtidity Pisdly v Wha irecursdwebs 20 and
(0.040 inches) .and about 5 mm (0.200 inches). Depth of
zkﬂﬁﬁﬁﬁmﬁﬁﬁmﬁdeﬁﬁnﬂg'fron1about 0.5 mmto about 5 nm
goﬁrétgnghgpﬁr)rg sguqqrasel E)?%ﬁﬂelfﬁ'&gérﬂatggéf& qe%sbn'g)of the web through the nip

of! r&dﬁ{g%m@mzl ayld qb4 ﬂﬂt@ naGdribie car é)(hiwtmegfvcﬁff&entd&ﬁcttﬁted for tufts 6. The

spaci area density of tufts.6
ol 08 O i G GHoSg (@ Jre TG BRI FIS i ot ey a very
diff@edt str@hn, Q—@t@uch}'ﬁ thdt hppeard olbe Gpicsladdi sﬁﬁhbed(g Rorlwovar firséprecursor
trailing The tooth tip

webg 20 é)rc@ésﬁg} gqefpvn MIH él 3t reiatively haghy S@Fﬁ]dgttlleo ﬁt 1g{1] gt‘?gig (rjateash dl'ypical of
thEREEQEP X WIbIE fibers tetheh ﬂﬁg)kdxuﬂdl lpahxoﬁm%a blasedf, of tiffts $ a@d the distal
-and dlscontan|t|e

16. It is belieyed,thai_to t th
POy b, 9 et 1L B i R T Tt AY O h 6 SF the
6.0IGIS(CI9I &3 rls%‘é aﬁﬁis@@)ﬁo&éd M tigd 1o b‘fthftk@by tulilﬁ‘olieE, lasystd Tibers 8, and also

shoul d ort hogon to the |l o
copRfesiherans e Prgiohitesy b fhay g o Tone et pith Fjrocursor web 20,

THat @n&httm%mpﬁge@ Mbt R rtionp whith w@féd’oinﬁrl? ﬁntérgalshﬂmrebuﬁer @eb 20 but
sharp ang] such as a right an%w havi n g f b i
whigl 7 &P@h‘ﬂeiy defached trorp prreursyr Vel APAATGE Broggsiine atsyffiqiqetly frigh line

spéedd e_ﬁgé%b rhdiropt niRRE RGP I SEHE REesBEcrifedatith réfBRndefto FIG. 5.
an . Wthout being bound by theory, it is believed
L?I?Il'; '{Jﬂ%%‘é’%rg ;}‘Bdngglggbdbg %ib’scﬁﬁtﬂihm % u\ﬂ@r&%ﬁﬁ%&%&mbodlment web 1 can
4 an t.ransiti.o
be dreerioph v peingobiaminzioveh rE et ﬂ‘ﬁehﬁw%dﬁg’ﬂflﬁ&sn of at least a
ﬁrtstezﬁﬁlrhelaolﬁ ﬁr@curslaiaI %Hs tah Teasighe ﬂfsgﬁgb&&@d’r \V&b&n@a n3ﬂ.woven web, the
cl ean i st n

ocal l n
e VPO TGS 8 e, fiRehLaT EoR R SEiqpS gescuiser web and a

plEHaHG loff Bﬁ&et@-?uftst edch od t'he rd%Eﬂé@fmﬁMpnﬁiﬁé 6b&re thtegralath baextending
processed, the web i S.not gﬁﬁrted W t

fr% theifisst pgppuréqrégqbl apd fi 9ers %eé?gﬁx&fe it oz eﬁp%%qw the figst precursor

wdf) and 21 may have possessed originally. At higher
l'ine speeds, i.e., relatively higher rates of
Pr oCLRfoup it bdllhﬁed\/tm thehditieTiveherientafion Gserved att thé@istal portion of

rolls 102 and_ 104, ke materials can,exh
B e 1801 HETITES b B PG 05 0% a0 PRl bR Aty other
pardnfeterS suéh & fibdrayped FhdSBakie cwehghe of €het f€cutdaf twvebh20vand 21 as well as

FI G 2 but exhibits ent _struct.ure
Preqepsifgt (GBeTRIHEgH t@w@aﬁfgcttt@y%@ ;?5?5%{1“’- cr i elting of fbers is
bdﬁ@m&w 6&:uf' bh $Ke Iwhﬁﬁnttrf&m 6 ﬁma&erﬁ Gurﬂngﬁ:ﬁﬁlSeﬁﬁjlrth whth e tip of tooth
relativ speeds

llé)tolf g{l\,]l()ftalltégbeh?ﬁsil tEaé¥r1 lﬁqlﬁagergetn gflct{l%ﬁ%erﬁ 1 tlﬁrtg%cgﬁhe teeth “lock”

thE IfiBe& Sin k}ﬂic\é/eﬁherebﬁ %n@tﬁrfgxﬁmkld%@zfttohodﬁd/ok ftber, mbﬂlﬁfy, Two Gfechanisms
tufts 6 and portion, i

e 16 PraOMRRAIon 9 s TR gnos ke 5 gysPiak g, fbes
adjddént t&dth ©f0 dih)@ntbéfbkoken, and, due to the random entanglement of the precursor web



6. Mat 19 conprises and is supported at the top of

tufts 6 by unbroken, |ooped fibers 8, and al so
w@opnsEes portions of broken fibers 11 that aper/ns2003/040230

| onger integral with first p%ecursor web 20. That is,

mat 19 conprises fiber porti hs whi ch were formerly

integral with precursor web 20 but which are

conpl etely detached fron1precursor web 20 after

processing at sufficiently h line
as rrmlleatsSp%@gle PV elding o f&?ﬁ@ élﬂ'e P PERTD P'B"gg’kﬂ&ma B Bkt fifbers 1
be%rﬁ&nﬁ@érﬁzﬁr?ﬁggedtlﬁ miat 19 at the diBE ERSf PéfRufisfer om t he above
descri ption, i s understood that in one enbodi nment

web freGffdr whif hgﬁﬁé?fela'ﬂeéiy ﬂ%h&%h@wﬁgﬂtﬁgﬂnéﬁﬂﬁhm belitﬁ'élly&d)re fiber
by sel ective nechani cal defornatlon

13 porias a9 Bl oMo e 5 BTPHE BS 1 P8 fopgfent g the precurso

wibs GF thE $BMme MR vR AN O & GNP VRN maﬁlffﬁ:turb a4n lﬁb’ﬂdlﬁplwtsplaced in
having a first side, the first side co

the @c‘b‘ﬁ@f‘oﬁrté@tﬁ diggpl RﬁétEPna:f'l gf tpfts l§' uing 3;1 b t : S@?sélpéecursor webs 20

compfibifg re@zﬁﬁa Qdw teféﬁgzﬁll'oﬁ Giberk Eort fibkfsSwidORFRkiVaY Mgy fib&ras-Fiber mobility
I nt egr al MA¥ but extendln fromthe first

(ege yelativglyf hrgéqucaﬁél?ll@tpfefpr fi h?rerﬁPtétronWanﬁ:ah@r regult E‘n’('fﬁ:artfééy few fibers

bebd L i refiainfly 194526 Wk AR 19 Wakb diAbitdA@ BYT tifts 6. SFiberHtb-Fbetmobility
that "the distinct fiber orlentgtlon bser ved

cag,bgpgqreaégg‘ by &rdluging of ghminating the diber-tg; erlgondﬁ 'S ’ngﬁlénali] %onds can be
coﬂ{ple'@i‘f lel'uMm%t@dereo GO6iaEBy hlRRding)l of Rd@ed Gn betairtu@Eobén webs to

fecte her araneters, ber t
m@rﬁaﬁe ﬁh@rtg-f hﬁrur@q‘?ﬂh%f Slﬂﬁlgrlb ﬂl&@a?”é%g'ea@ﬁgs b&i‘ﬁi argled to increase
fidekd-filRs moBTllﬂﬁeﬁ§|aH)g BTS2 Wb 20 SSbridafkdg i@@ﬁox&ﬁfpﬁfcésstngas disclosed
degree of ber -t o- ?lber bondi n Nhttln L gqrs
hegein joary algo frtsreatec@ber-éqwﬁ'?qﬁéﬂ%r% R GHATHAR (3 '@mérsa ot riggt can be
ap‘BHéd E&ﬁ&@%&@ﬁ&#%ﬂmo\%m fohR dntepin®fthd Q@t 16 $&Qolaf 102 and 104.

is believed that friction ement
Ad@@nﬁibbérpiastéﬁlzmgn@e% pieB s pelafugb i b q%@?@ 1 SPRE SYTF gt’ef webs,

su'clm asﬂlo@% gleﬁ@&f a3Wethly¥hd hdaGolybroByle vasboRtihddéhs@exdéndbility.
ber 'nobility, two nechanisns believed to perm:t

f Of NWhil® RotOkishiHg kS b& bodaesyethesrs, it W bedieldactkadit tlSdJﬁBe@s of the first
speak, in position, fibers ad aceg% toot@h@ q £ g A h
precursgr Rk Have gritighly garviligear §happ.fioieh fighy | thsyisstap iy, @ will have
mQFe@&dﬁE@ %eré’@ﬁld“@s BRRA RB:L18%s Rorhpdckdt Qﬁy’r@ﬁrﬁaﬁﬁber dohfdfmations. It

ossi bl e col d wel di ng . of fébers

is @p]@ggqj Fh@ Al fibgt; Celtlpr‘]ilﬁtlothq}élVB A &g%eﬁ c qnﬁ%p%brfifmggagwﬁ% two adjacent

teé\ﬂ dan(ieggad Rl 1088 Grel185s PRdne 19 babirdidhed déﬁ)hdl |the&rlﬂea'fm@fpomt and thus
Precursor webs having relativ h r basis

hzwera@rw@r ehaperod IferipingAomplels 1a9n SrFyrespfut curvilinear-shaped
fitkd Ednod'ésmzicﬁ sm%%cce'nﬂw%’i&m?ﬁﬁlﬁ@ fibérk, (ﬂﬁﬂﬁeﬂy%uﬁsbwofnponent fibers,
nost of the fiber content the precursor webs in
such as hieavpanent @b‘*‘ﬁ EInpipting °<§P°1éieﬂi‘36?ﬁel‘i"‘{ ?360“110 duri ng
manuf acture can be sinply disp Iaced E
Z- di ftdias besn found thas certain apnvwoyen PRt Bich s cay gdswegbs comprising staple-

leﬁ@ﬁ btk Neheh RisdiBds aliPecufsof &tb &Eb@rvé@rfe\%@&)%edz fibers 8 in tufts 6, so that
T§r|3|n relatively low e ation fibers,

er
¢ erogygeq ap %eﬁf‘owelﬁ B Dei e SBabedhsaTRTing (aeP‘EfaPty ot looped,

alfg%kcﬂfibéf@k ¥s hdsBhide8 Ab&RPAR febdedt th PIGY.] 1b43r Irfs%@d ahided honwoven webs
appear to result _in relatlvelégfeM/fl bec.

TR R PRl A ARES. SUEER TFTE SRS o §gfor-aligned

fibdt§ 4nd/dP brokérP®derd 18: fii 0 8E1ichTdAhdt itheynon GBFnrG bﬁﬁlfeﬁﬂﬁ ks Bynade from
reducing or elimnating the fiber-to- E'QF 8 §
carded wekp 1SKe HisPartdp theanature of the fiber content of carded webs. taple fibers are not

“&ndless,” but, instead have a predetermined length on the order of about 15 mm to about 100



conpletely elimnated (i.e., avoided by not bonding),
or reduced in certain nonwoven webs to increase
wo pdwensgios fi ber nobility. Simlarly, hydroent angt/es2003/040230
webs can be | ess entangl ed tgkincrease fiber-to-fiber
nmobility. For any precursor b 20, lubricating it
prior to processing as disclosed herein can also
i ncrease fiber-to-fiber nDblllty For exanple a
mneral oil lubricant can be applied to fjr
mpy @y s tymieBly Zepnpaboyt 4¢ g to aéwttépurwg ] H@eﬁrep Wi}ilea ggrded web is

prbé@bded b} Qe %Bg'at%gﬁescrlb%qd’l'ﬁﬂ RgRkt t}zf FI@ 53|1ta§tb|eﬁ»évéd1 fHt there is a much
agent such as etro at Unhﬁcan ed to sone

gr@)t,qqthk@lthoed fhab@oowé‘@gr end e ggthﬁ &cy@y ﬁ(}p Bifib 2p1d thus produce a non-

lof}Rel Mk Yﬁdeﬁetuﬁ N PRNRIRE YRR QtapR XibeksOdd At rlﬁ@@ Ghe same elongation
extensibi|ity. Wiile not w shing to be boun

chergeterisyics p spyabope PT BgkRIYAkers fOTGTRmpI. bé‘nog’e@r’ etVﬁ'é ifftyfyss§ have no
loﬂfeﬁ%’éﬁofhemug YR @n e tMhYleEWriidd D8 neShERRESt MdProduce a web

curled fibers, the resultant tufts 6 will have nore
uspfybfopuserin pdisrosglashgorbens artisleok en flbers 18 as conpared
to nore linear fiber confornations. is believe

 hat Teedpre{Ta5bihe BeANF ATRERTBNG KHYages0pd tba SR precrphRg eBiveb 1 can

beeb B Gs BELE BihitaOwas R8N by sdlRBVdmechBfical ASformitRE b bt least a
they are | ess prone to be stretched beyond their

firhr ndkSeRRNIpRSPAHESOT HRRP: Ehifast tha fEst Rregyrantt Usd Baingng @opyoven web, the

lah QL Wb GARRY Qtfﬁ-‘stlsﬂﬁp thet firdC il @Smprisitpt tAE sBANE précuifebr web and a
curvilinear-shaped fibers can be 5

pleralkity (of (dissrefs; ‘&'Bhﬁbﬁw@ﬁf c?rp]gg,pg a Blpragwo(g fm;rsslp@grag with but extending

frdth CRIRRNRBLS | bers, such as bi conponent fibers
consi sting of polyethylene and nylon. It has been

f oung] dr&tatedcivbdihntd BRAGYR RveBE RS nodiidn 88b GAREICK theRhge minimal
conprising staple- length fibers, when used as

figr-&{3bes Bpndse Bormarledns RPYTEWED HUE TOMYRes igbiaving a pattem of

difckded thefmal %QmI Bihlds, ab Recohin{ohsy Goh Gdlthe et fblnndnhﬁs& MEHQS In general,
may not described as conprising a pluraljty o

hawsbgett s be&PYegﬁ@ Be fqsppehietognigunize.the pumbey of BdPolts H‘d maximize the

sph&RPELs tb AN &2-sorke ﬁber'rﬁbﬂlﬁﬁgnd diﬁBéiﬁS’n mﬁmg/ EmURIASOf tufts 6. In
can produce tufts 6 having Tew,

i f

geaptiaky Helizing fhersdagng rgqu-]ﬁhyh d]afneﬁﬁt ang.{qr relaﬁlaﬁly i}g’h@ﬁtg&smn to break,

anld)oP Rl ativel) MoaEraldloP K@H ﬁf)érblﬁibﬂlt} 8esultd inibsttdp @hd YR distih@ly formed tufts
the non-alignment of fibers in tufts 6 nmade from

6.carded webs is due in part to the nature of the fiber
content of carded webs. Staple fibers are n

" endf Bacygh wely1 15 disqlopedp prefagied smprdimenteds ditye gayr:re‘ﬁﬁ’vﬂada from two

rEcHﬁsop W6y itGd n(ﬁkﬂ@déﬁsaé&hm BeQirmRaUb twWdRydD PRQR44R5S hliBree-layer or
PCT/ US2003/ 040230 and, nore typically fro

e Jumini CHATP BadkoArt UBES Grrora AESPFA D AR TS OBF Bbte precursor

wilRRah %xterﬁlrd?l@-@%ﬁ% t@Yoﬂrhﬁfts’i PIRgedral Sit fh&riE hécB by Whdt |"r1dheswe or other
respect to Fl , is believed that there is a F%e 1 g

bogiwgtrasans pg atilized g mqlfstlaramﬁtsd%fé ki dbs cembrugny ygso

prEchﬁsoY ' »%b@ i20Yardf 22 aﬁdJ faﬁy @tt@ﬂd 'gfelw SaP be HeLE iRt aNfABe-to-face laminated
| ooped fiber end urth ernnre often staple,

refatipship lzyowﬁm of]gxg lqchxggsgfltﬁgt ef @ﬁgj‘éffsl ¢ that extend through openings 4 in

segmrﬁg&lﬁf)l‘ wit £6 Ao abYARHer@Y it Hﬁi] bolawbié tohl%é %dhcﬁloés or thermal
exanpl e. However, even if tufts have no

bemidingos otherrhonding meaps, cteamdglg@arshqq@éélﬁft ¥eligatign B$ e ’deFoa example, a

waP1 LHESRiIRARhipbneAN b MBEWAGRN He¥Edin bY HIgbibh-airontéeaflen formation
a di sposabl e absorbent article, Therefore, fromt

he
ofyBy 8 telarwide for layer-to-laygrcadhesiga for erarier Resh stieRetd fad for ncreased tf
stUTIRD dIAABRbnaG Dit thaf Bé\desirable to apply adhesive to a portion of one of the precursor



be descri bed as being a | am nate web forned by

sel ective nechani cal deformation of at least a first
wana4essaord precursor webs, at | east the firstPCT/US2003/040230

precursor web being a nonwoven web, the |amnate web

having a first side, the fir side conprising the

second precursor web and a plurality of discrete

tufts, the tufts conprising a plurality of fibers

|ntegral with but extending fromsaid first regio
wab FPeP@RPl et RTRIRTSNtS pdkesive OF thiepad b bgpding, rgsoasyers can be

seféﬁh/elyrhp}médctb LBl RgRhEMUdb 1TBh thed dabesf-aldRestvie Qﬁlbllcblﬁlﬁxd for example,
For éxanpl e, the precursor web can be a nonwoven

adhesiperrgn fe amlleé fitha GPNtiNEPUS APaBnE BUSB 2RRY SI9bFIENBAR AL 2 dé§§°“‘m“°us

mindel QIEHQB bo% SPrRANG] ektﬁldﬁﬂgearﬂrthe fil DSNEMPGs AppliSatioh Bf adhesive can
enér al owever, is believed to be desirable to

berp e fermeofishipesy B%ﬁfa‘érd“tﬂletso Biidhpbfent s and maxi ni ze t he

spacing so as to allow for sonme fiber nDbI|It$%
di sl Ig@apqlghyeétwegl}rqaﬁbprpw%melb pandiave diffeenigmate lpropertles thereby

prgﬁ&‘iﬁé eb ﬂ%th'b@héfﬁlaf Fﬁﬁérﬁeshafﬁh R&pécklt@tube/ & ¥ t6PsBdt in a disposable
di aneters, and/or relatively hlgﬁ ext ensi on to br eak

abgar artiele] a descsibpd sty Belpy- EPgtprrasdiuid prline {pr example, first
prEc%?sH} #/8b 207caR 8L t&hprRBdloMTela®yetli 15didpRilit Yibéror S&end ptéduﬁsor ®eb 21 can
Al t hough web 1 is disclosed in preferred errb%iél gﬁ
beaﬁo%mfrv\ﬁlnll,ai/%r ayRoyetlsae flmneTt b 2PesErd UpsthXiEEE SImy tand can be
hyldfopR&Hic &er&ﬁﬁl%a ﬂlydrbmt)lc' trhd@fts 6 67 duetla Wweb o fodry B ﬁppeF]@fer ie,a
exanpl e, hr ee- | (%gr or nore |am nhate can be

boﬂy@mt@qﬁlrlééayerrwliﬁﬂr"ée SdoRshiest opa [isposglle pRqepe (il Tijhd deposited

uﬂol? Qhep ruﬁﬁér' r ?e%wel%ﬁ@ﬁro?lﬂﬂc QutseR duRitly BimspdritdCawia® frddh the relatively
ner al i S not necessary that adhe5|¥§n
precursor

e
hYGFOPbQ‘%‘é Fﬂm gbtha PAGoRehihe Tt PrRCHISor g ltnéer neethe seropd b

wiBByel: oRd ?ea&)(ﬂr}@rtthé Ul%@[tved ﬁ}dﬁrfﬁud)tfran\é‘ﬁﬁt id th(e%alglla structures formed by
precursor webs ther layers

o inara abePR Bt . 118&6 W gt heafé‘&as & naformy défﬁ%tmnﬂ%@gned capillaries
bethdeh 'd%a&fnt fithes, ah ORK EpLianedcli®fhk efantdadytthtf defierbl dohwdrgence of fibers
exten rougp openings 4 in second precursor web 21.
neprpreximal ROsId ¢SS i t may be desirable to use
adhesi ves or thermal bondi ng or other bondin ans .
depelaneijersmbpigcrin irsyriecusop P2 §295e SPmRtised ¢f relghyely hydrophili

XA RUcEnd Frecuf®P whb Q@m bs bd’iﬂ)ri@éd:@frm&etﬂﬁt dré Hﬂftlvely hydrophobic or
nonwoven webs can rou? -air bonded. aft

repdsradetydepphotig (11eup}f}gblga EQntas Fplegwithy waten %lfﬁ?atqr (5ha|na'a§%1}t 70 degrees).

Tlﬁdttmsc'b @f sﬁc‘ﬂra \g&ﬁébtuﬁf coifpBibe BbdLReh botHeduior W 18 F@(a relatively
stability. Additionally, it may be desirable to
hyalgwhgbl%\am e’ io. beflyropigfingrlaxsh e ugef s ﬁrt%Rf‘g o4 gp ayjigposable
abRH & Q§f%ﬂe181ul%(3%&§8@9§dn%@&§@1 c#@n3haWe RSeral ey Gm krfo voids 10 to

in sone enbodi nents adhesive or thermal bondi
regsdt gadasively alpdraphitianfibses. howpesst pRdbIterdypbs aBickly "Bussosed, away to

%d@@}l%‘&ﬂ&%ﬂ%flhe dbSorbdnEarGiars. eOﬁé re@éd)h @Sl tNEobRBPEd @il fRIY, transport
or- exanpl e dhesi ve can_ be lied in a continuo

inreeheseHuctag arbelisver o be be capaliry fﬁ@wturﬁs Forred by @spraly geed fibers

8, YT Rfts ¢ UBKE R5erO8, 18R63Y Jth&'ﬂorﬁP{*~I -BlEed Bapil@inids bdMRedni ddRicent fibers,
'Di scont i nuous appl’ication of esive can. be in the

arfdshengapfllagy actioneis entyneed by ther gsperalconvesgrgce ¢fdibess pgar Prcﬁ‘"aa' portion 7
of dd. | ayer web 1 each precursor web can have different
materi al properties, thereby

It is believed that the rapid fluid transport is further increased due to the ability of fluid to
enter the web 1 via the voids 10 defined by looped tufts 6. This “lateral entry” capability and/or
capillary action, and/or the hydrophilicity gradient afforded by the structure of web 1 makes web



providing web 1 with beneficial properties wth
respect to use as a topsheet in a disposable
w@bmanksamt article, as described nore fully bePOmIS$03/040230
superior fluid handling, for_exanple, first precursor
web 20 can be conprised of r%ﬁatlvely hydr ophi lic
fibers. Second precursor web 21 can be polyner film
e.g., a polyethylene filmor an apertured polyethylene
film and can be hydrophobic or rendered hydrophqbic
1 aphideal gatesialfop ppiimpad Hluid kaaglingofar dispasphis é‘ﬁo‘i?ﬁ‘ﬁé‘rmq fziy ap | partcular, a
er wib 10 oR@oREeh BitateANProvARER iMASH harlli Elﬂﬂféﬁﬁﬁfcs
’m%ﬂ a dlspogﬁ%le absorbgﬁt article. Fluid depgélted
UPONy LhE etibREhent) WétAd cotBirkedy HEREA Fifit bl‘ééﬁrﬁ)rlv&b 20 comprising a
qui ckly transported away fromthe relativ
spepaRb pAYBTOYeT | havingo @ h%asﬁor‘t"f‘% of ehuty |883th‘Br el sepmprising
po%ﬁyl& 1y ptdpytent EhedBEORY bicomPorRhe Eibérs Mavinyvah dval)é@d' dlameter of
e reason for the observed rapid fluid transp H
abeui S3CBISTANP. NG AsICFANdLRIFHEOR wr%@nwmgtw lyptidsng filg having  basis

hit 9 R bskn. DRMRs Smboknéit, wel fithas fboutTaguitd dsdr Squidre ckRinhddérihe tufts
Irectional ly-aligned capillaries_ between adjac

6 favingrasplurghifyy of fpop <} ligned fibers 8 ¢ash of which ﬁ%%@/ewe ? Hcé diameter of

ab&ﬁ &Y ﬁlcr&t@ NV WIS HEehiPkypkicBEbE beMERIallP sl d¥Bd tdpeHetd R dikposable
of tufts 6. I n another enbodinent, first precursor

absugbeshrtieles apern delgwdtithrefesepee o FIG Hld rFebtﬁaPtPt‘? sych Bé‘iﬂéq is fluid
im Ble BISHUR BR're oPthe G 61%niShAR Wi dkethidfrorh itheefirst side 3 of web
hat are reIatlve y hydrophobic or rendered
1 thfhersesomeBide S(i . e. | exhlblt a contact angle with water
of greater than about 70 degre tufts 6
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these sanitary napki ngogfhowi ng a marked i ncrease in
bot h ldryness andigush acquidition rate  Table 1: ANE
Testing of Qush Acqw sition and Rewet Sanmpl e
Description First Precursor Second Precursor Wb Gush
Rewetamplgs 1- Mre,@élcﬁwcélpqeg rcurrmarlﬁép@ u«':(tsm Al é(el)ues gre averages with
nJ~f@TEX(r) Quick Pores NV A NA 0.33 110 2 NATURELLA(r)
NA NAO0.30 175 3 STAYFREE(r) NNA N A 1.07 280 4
KOT Epfiel-€ p/R@ NowWHéhsO- R&e 138 c§dé@9bbﬂan@VQﬁ" 70% 2.2 denier
ALVAYS( r&%y / Rayon 25 gsm Bi co PE/ PP Q.30 147 ©Max
pokepseny lene(@BY 0% 5v@wer1raas% ravaijaplaiegm PGB @Ioggr«wm 4rdsp ﬁl?q flegignation
164259%m Bi co PE/ PP 1.35 484 WO 2004/058118
PCT/ US2003/ 040230

The 25 gsm Bico PE/PP nonwovens were relatively hydrophobic spunbond bicomponent

P

-+

—n

PE/PP (sheath/core) fiber nonwoven webs obtained from BBA Nonwovens, Washougal, WA
under the designation 074YLCOO09U.

The hydrophilic BiCo PE/PP was a 30 gsm relatively hydrophobic spunbond
bicomponent PE/PP (sheath/core) fiber nonwoven web obtained from BBA Nonwovens,

Washougal, WA under the designation 088YLCO09U.

The “4DG” fibers were surfactant treated PET, crimped, 2-inch cut length fibers having a
cross-section exhibiting channels that can act as fluid capillaries, obtained from Fiber Innovation
Technologies, Johnson City, TN. Such fibers are sometimes referred to as capillary channel

fibers.



27 WMaxi Regular Core BiCo PE/PP 7 Wb 1 over

ALVWAYS(r) 30 gsm hydrophilic 25 gsm PP 1.64 550 Maxi
wReguloss11Cor e Bi Co PE/ PP 8 Wb 1 over ALWAYS( rBCBOSZY83040230

hydrophilic 25 gsm PP 0.91 3%§ Maxi Regul ar Core Bi Co

PE/ PP 9 Web | over ALWAYS(r)<%45 gsn18096209630 25 gsm

Bico PP/PE 1.54 50 Maxi Regul ar Core denier

PET/ Co- PET (4DG 10 Wb 1 over ALVWAYS(r) 46 gsm

80% 20% 6 25 gsn1B|co PE/ PP 1.04 55 Maxi  Reqgul ar

deni®e F‘E‘W‘C@ qEyere Ryfastant trepted \REF, qringreds -A’E’@/\Ab\t ﬂ%}hcﬁ*&fs having
a 1988 c2O5seli¥h e I5HRiRd GRPWeRar) Il BlrlothAXC URBgUth@designation

Core denier PET Co- PET (Round) 12 Wb 1 over
TY/RE‘@%(S(r) 46 gsm 20% 80% 6 25 gsm Bi co PE/ PP o 36 104

Maxi ul ar Core deni er PET/ Co-PET (Round)

1- 4 w@r o BET fipers'ciefeeda theupercspieesaf Ed fihsrsdn cmfgst Pmursor web. In

alVBIPRS 3AUEHhANSHAI 8 bivntidl w1ﬂrr$ﬁt1ve_f§1EydPo%’hﬁ@)GQfém@ﬁfb\l\PE/E&ﬁnped 2-
were a carded blend of 70% 2,

ingho puf Jershy bicA@P PRy Bindgr bﬂ’énﬁhgperr rgﬁ]&ﬁg PET core{lgpemeltigg point PET

shEfdl) HIANQY &B% Kiefatsh NEs Aegisanal NG und®dhe Wsifhatidh @ ME31.  All
gsm Bi co PE/ PP nonwovens were relatlvely hydr ophobi c

PeEISUiABSS ARfeTiP MSIBBORFERSEt  PE/ PP (sheat h/core) fi ber

nonwoven webs obtai ned from BBA Nog vens,
WA Rpfigatarly e thio Serpples: voie GRG0 efﬁhéuq*fyﬁr%ﬁ%?f& the data

shBW &0 reshtsPRritEfS redundBtaGiable," &Jtl@ﬁﬂn @l'éﬁ %Wsﬂ r@h§HIC rates, and improved
spunbond _bi conponent PE/ PP eath ore)

f
A ARAOBFTeh NIt ST STPTREEE NGOy dRgess f\ﬂgs%ﬁ'a‘b gequisition rate

ex¥BitiaB d&lgntHREnt GRSt BAA T POvEARBN WA Wse JHiiRe pté@ﬁ 1nffdnﬂ6ﬁ~3prompted
were surfactant treated PET, crinped, 2-inc

Furlaes esing. s tgmen /Py e espdibs Suliked il AR |Pﬁ5“ Industry Fluid,

cofitdnleferfcdad af PIF.2PIF RSa Wellikfover B! REd ﬁﬁ,sxr&bﬁtﬂign@ﬁtwely high
fromFiber |Innovation _Technol ogies,_Johnson Cty

vissoaty fyidhesush 3 meawpeidditienal feidng wing %‘Fa‘gan&bfPWe&r%?wdmg to the
GshHYABkitioh RRRI #hd Rewet method described below. The results of the PIF testing are

shown in Tables 2 and 3. Table 2 shows the results of testing the web of the present invention in
place of the topsheets on two well-known existing market products. Table 3 shows the results of
testing the web of the present invention over current airfelt core of the type used in Always®

Maxi Regular sanitary napkins, available from The Procter & Gamble Co., Cincinnati, OH.

In general it is noted that certain samples tested with AMF were duplicated using PIF and
the results were seen to correlate in a proportional manner, with the PIF giving more modest
improvements for both rewet and acquisition rate. That is, for a given sample, testing with PIF
shows proportionally poorer values for both dryness and gush acquisition rate than does testing
with AMF. However, even with the use of PIF, as shown in Tables 2 and 3, the tested values
continue to be better in both gush acquisition rate and rewet than existing products. Therefore,
tested values using AMF, menses, and/or consumer experience are each expected to be exhibit

better results than those shown in the Tables below.
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i nvention

hydrophilic 6 denier co-PET crimped, 2-inch cut length bicomponent binder fibers (higher
melting PET core/low melting point PET sheath) obtained from Kanematsu USA, Gastonia, NC
under the designation LM651.
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0.39 409 LeakLock Wb of thg 0.67 41.8 280 46.1

present invention As purchas % 0.46 94 2 STAYFREE( )

Web of the 0.65 28.7 49 91.8 4-Wall present invention

The Sanples listed in Table 2 were store- purchased and

tested according to the Test Method detailed belo

The Seatnderseargiitebor30Gughrelatiytly SY4rPRiROiR-Punbond brgapagnent PE/PP
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test methods shown below to give the data shown in Table 3. For the data shown in Table 3, each
topsheet was tested over airfelt absorbent cores removed from store-bought ALWAYS® Maxi

Regular sanitary napkins.

Table 3: PIF Testing of Present Invention on ALWAYS® Absorbent Cores

First Precursor Web
Sample . . . Acquisition Rate Rewet
Fiber PET Fiber | PET Fibers Web Basis
No.
Size Shape (%) Weight (ml/sec) (mg)
(denier)
(gsm)

3 6 4DG 80 45 0.51 17.5
4 14 4DG 80 45 0.64 33
5 30 4DG 80 45 0.44 25.7
[ 6 Round 80 45 0.11 23




Second precursor web: 30 gsmrelatively hydrophobic
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woornosEns web obt ai ned from BBA Nonwovens, WAsShOTgsa003/040230
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Wer € prodJce th the|sane second precursor web as

{poge fsed 1,0 Sanples | aqg of Taple 2, [but w,th
varying f rd precur sof we nd fiber '

characteristics, as shown in lable 4. TheSé Webs were
tested by the Acquisition Rate and Rewet test nethods

shovi,Hel e dath _Fg:'s \éﬁovxt'rhﬁ Thele® %Q@\Wodeﬁe&r lth 8he3first ﬁ’r’écdrﬁ? web 20

data shown in each topsheet was tested over
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Present | nvention on S(r) Absor bent
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‘!éﬁﬁate HeRetbobE mhhiner PET Fibers Web Basis No. Size
hape (%9 Wight (m/sec) (ng) (denier) (gsm 3 6

4DG Hfd “ﬂ‘ﬁo@il ’E’f%egs7we$e suf‘faétént 4R OiEH 5rnqp§i4 23vh cBt 131%&4%5 having
80 45 0.44 25. Round 80 45 0.11 23 WO

a tpiglopd p@@gsgg_tgmpi@hrgp@g@@glgql fram Figr Ingg_vatlon Technologles Johnson City, TN

The “4DG” fibers were surfactant treated PET, crimped, 2-inch cut length fibers having a
cross-section exhibiting channels that can act as fluid capillaries, obtained from Fiber Innovation
Technologies, Johnson City, TN. Such fibers are sometimes referred to as capillary channel

fibers.

The “round” fibers were surfactant treated PET, crimped, 2-inch cut length fibers having
a round cross-sectional shape, obtained from Wellman, Inc., Charlotte, NC under the designation

Type 204.

The “% PET fibers” refers to the percentage of PET fibers in the first precursor web. In
all Samples 3-14, these fibers are blended with relatively hydrophilic 6 denier co-PET crimped, 2-
inch cut length bicomponent binder fibers (higher melting PET core/low melting point PET
sheath) obtained from Kanematsu USA, Gastonia, NC under the designation LM651. All

percentages refer to weight percent.

The web basis weight refers to the basis weight of the first precursor web only.
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therefore, the substantially all the fibers that contact the skin of a wearer can be relatively soft

fibers.

FIG. 12 shows in partial cut away perspective view a catamenial tampon 300 having as
one of its components a web 1 of the present invention. In general, tampon 300 comprises a
compressed absorbent core 302 and a fluid permeable cover wrap 304 that covers absorbent core
302. Cover wrap 304 may extend beyond one end of absorbent core 302 to form a skirt portion
306. A removal means, such as string 308 can be provided to facilitate removal of the tampon
after use. Tampons, including cover wraps for use as the body contacting surface thereof, are well
known in the art and need no detailed description of various alternative and optional designs.
However, it is noted that web 1 can be used as, or as a component of, one or more of a cover

wrap, absorbent core material, or removal means material.



shown in
upper

articles.
and 3,

i nventi on,

absor bent

rate of at

ri ght quadrant,
whpaMmnssiebs usef ul
In particul ar,

FI G 16,

article,

| east 0.11 nl/sec,

| ess than about 94 ng. In one

di sposabl e absorbent article,

napki NTabGadbelt® Mbdsviegtedntitiye exatnpled ofi dehgr @ruttopsbfoebs 1

%qnghltsqg ﬁxg%l&eo? px%Ierru J'RgntBE eﬁoﬁ% (wtﬁ ?]}{1

Its

this data would be plotted in the

a clear departure from current,
as topsheets on di sposabl e pOUBUSIOB040230
fromthe results in Tables 2
it can be seen that a web of the present

when used as a topsheet
del i vers

in a disposable
Ppth a gush

acqui sition

and a rewet val ue nuch
enbodi nent a superi or
such as a sanitary

es

n{&FohsorQlat‘ME & ﬁ.'-:

S

1 useful for

tplir!}ﬁs 100

han abou

ngls@nrejtha PHPges tol makedipms it qlsslﬁseﬁ hgreinapveq Hﬂ@%%m%m af sa¢h Sgmple

M s €GllovsTatd0t her
exhibit a rewet val ue of

enbodi nent ,

the article can
| ess than about 25 ng and a

f 1 Tablel 4:albguiplesiof Apparatup Binensiphal Rpramneasind b Dimetsigps ni / sec.

{ t hout

heing b

und hy

heorv
LVA

Lt is_h

el i

eved that the

Sampl

2
B

uperi or
I | east
Y Breapak |
" Shep ANC
P) the
that c4g
5, relat
tdirecti
pl uMs @
e web

fluid h
two fad
| Pedehiryor
85N
resence rel
n aid iln reta|
ively stiff fi
on (e.g., as s

andl i ng
tors: (

yEeQRbO
%&%U r

f suppart to pr

nd resiist ance

resul
l_}itc_tl H‘?
Dicity
5 Gdmmxe D
at i vel
niipgest
bers or
hown i
ovi de
0O _CO

q

s can 4

En%i:ement
eren
respe
y s<tnh£>f f
i||QS{ un
|enté% g
h FIG 3)

ef fecti
br ession_

e atti
Tooth
?e? h

|6@Ps

dgﬁm;(

ener al

CED

e
faor

ed to
Avg. Fiber
é)lahm%ter
uf t &f
T Reetursor
N wehe
exi bl e
and- of f (&f)

St
3 nl one

i but
Loop

Lé’n"g‘?.?
ﬂ') t
"mm)

Fy 1
as fl

Avg.
Fiber
Diameter
of Loop
Fiber

(um)

—

nread e
Avienwpyeh g
eb, wand
[ ecur sor

t i%Ei g believ
tigiey |stiff f
rel ativel W4of t
web, such that

P d<1t50
bers

upon

§-95er s

be <Imst
n the fi
(P-H% t

f ornm ng

benef i

rst

el0-48¢ ¢

of

ces |
ci31| to?
ecur sor

bnd
tufts

18

[\

D I$punbosd 1
n kEee 1

ot'easlle'am

ubst ant i

WP EP
n paﬁtic

gobsetA (fi bers f
O)papet hg rel ati
st port|i onN/f

ally alll the f
can be(relativ
I cut away per

ﬁ\ll I's

1

vely s

spect i

ho nf

rgm. bot hoyebs

h&osthut t s(0.1%8hd
bers that cont
el y soft

-
1

pft fi ber

fiber
e view 4

éﬁ>g ’
S are

©sr ef or e

act
S.

cat ameni a

1.38g
at t

shétwn
he

t he

n of

shows

the sk
FIG 12

nt
l.o

13

w

mw'coﬁf*—'mma—'ocgzrm — O N—'ovf\"-hsmm

%EEngk

onprf seg
e monwalsh

D2. w&OVE

bsor bent

Airlaid ' [% u‘ﬁB’ondc
nt""nvent on.

aFPETconpr e¥sed
ngiovwen | \\WroaypvS0

r werp |304vepay

Ul

core 302 to f

brm a $kirt por

X

ext end beyond

LO \IUIIP

)en

C O(V

IICII

n<lgener ak3i4>t anpokh7>300

bl ot

one
tio

1 af
L 3*}]

fluid
ore

o

and a
Nt ©
end of
306.

n A

28

r enoval
facilitat

nmeans,

eremwm of

u

i ncl udfFity l%wéhotwgﬁ%@ﬁ of kas 1asT he ﬁ@t 95%9&57
S WaddarrETinbeveaf web aﬁ@agvneiaéls wdhOuiN45 frarhdy@r ayudre metet (P8 that was

tw

LB

£ 9?3”

such as string 308 can be provided to
the tanmp

Se.
ordﬁhf)g%ampﬁgl was a

Wgstegy el gn%[h p%§l§ste§/lcé %lﬁﬂsr t¥Gba 31 ed ﬁbers

berynqsféaAa%Om &T &sberalr@%wn&ﬁknomy) Iemelotisombite 16‘% Ehc Second
cqy@ﬁrsor%a& SampIs OibkenfowG@ersRy polle@ylbmRl(LDEB) filne RBisgh cilpanso.1

mat er

beld

(e

2003051
PESrE s AT AT

ve

1lEl>1CIIr{)chts %OS/CQ?mQt%t? %H 3Rl & ¥20.

stJample | wessprasificodeipan a]gpqge@@fdmesmqu above with respect to FIG. 5 at a line speed
of approximately 3 meters per minute (10 feet per minute). As shown in FIG. 13, flap 7 extends




conponents in articles of present invention, along
with dinmensions relative to the apparatus 100 wused in
WO b@4pssacess t o make them as di scl osed her ei NnEODVS2003%040230
brief description of each S listed foll ows Tabl e
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ai onded <1 5> <3.4> < 83 34
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e i rst cu 1
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at ? ﬂlﬂﬂﬁnggcﬁéf a@ﬁtf&ﬂér&_tem I)i’néte(sgﬁil‘ﬁ)nnlhi’ebf(lo ﬁﬁlsper méruek).c axsciown in FIG. 15,
ro mm inch) staple length .

2 SO LBEBITE BN UER DR Ph SeaF T RENgS 4 1, Qeps 7 Ggpresemble
voloafAshapddpelihgd ( Fi ber | nnovation Technol ogy) Inc.,

Johnson City, TN. The second precursor web of Sanple
1 V\/&HGaldi &W ﬂﬁfﬂ)&ildrygrﬂﬁd of Sathpleesn @/hich DBprides thieetyaeaursgr &ebs. The

Pt s AR SR SR B i
baSiaielght df MSSgshi; Qebimadd DIW HNfrap Piast Quditydéondesans) ledkton, PA. The
N ST S e e 5o 5y RS B b i
wd¥l Ndb&ly bdGled hielwid doﬁw&leﬁwebanacfel fegin 44 enh €NTS indl) long staple fibers
corznc;))xols41{1g0 g(ﬁ%e]étser fE;‘t%-Ir-s/ gl%%%?ﬁ! 904}902 core/sheath nonwoven bicomponent binder fibers in
an 80/20 fiber ratio by weight, respectively. The polyester fibers were Type 1311 fibers and the
PE/PP fibers were Type 851607 fibers, both fibers being available from FIT (Fiber Innovation
Technology) Inc., Johnson City, TN. Sample 4 was produced on an apparatus as described above
with respect to FIG. 5 at a line speed of approximately 30 meters per minute (100 feet per
minute). As shown in FIG. 16, in some embodiments of web 1 there may be no flaps 7 to speak
of, but only a slight disruption of second precursor web around the opening through which tufts 6

extend. The tufts 6 shown in FIG. 16 can be seen to comprise two fiber types. Fibers from both

the middle, sandwiched airlaid web, and one of the outer layers contribute to the tuft 6.

As can be understood from the above description of webs 1 and apparatus 100 of the
present invention, many various structures of webs 1 can be made without departing from the
scope of the present invention as claimed in the appended claims. For example, webs 1 can be
coated or treated with lotions, medicaments, cleaning fluids, anti-bacterial solutions, emulsions,
fragrances, surfactants. In particular, relatively hydrophobic lotion having a hydrophilic/lipophilic
balance (HLB) of less than or equal to 7. The lotion can be petrolatum-based and can comprise
skin treatment agents and other ingredients as disclosed commonly-assigned US Pat. Application

Serial Number 10/444,241 (Docket number 8725R2), which is hereby incorporated herein by
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as di scl osed comonl y-assi gned US Pat. Application
Step 1: Add 80.0 (+/-0.05 g) of glycerin to a beaker. Set to one side.

Step 2: Weigh 15.0 (+/-0.05 g) of CMC.




Serial Nunber 10/444,241 (Docket nunmber 8725R2), which

i s hereby incorporated herein by WO 2004/ 058118
weED8AMO3/ 040230 35 reference. Wb 1 can bereT/@81088/040230

such that only the distal enﬂ of the tufts 6 have

| otion applied thereto, suchthat the web 1 can be

described as a web having a first side and a second

side, wherein tufts at least partially originate in

t he second side and extendin a di stal bod
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illust rat ed_and #bw ous. to
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the spirit and scope of the invention.
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suclsigh@ngeadaanl ofiBctedgesis,lan@ fien bid@inoRIdgstillvd Witk o tikGuspension to
scope of this invention. TEST MET Prepar ati on of

Paper | ndusPF‘%gtﬁF&‘?H“‘Z‘Fﬂ tepPpRalslySS0 mL.

* Cardigyrgi et pshifak kdstip e 24 %}es #@uﬁkﬁ%ﬁoﬂl&b@clearg ycerin
#G 78 3 ‘80 gm Sodi um_Chl ori de, S. reagent grad
10 goterSHbi uRPBPHaFIS 3fg ming fog20° E““"l“'éaf’j’@’n‘?t’e B denensHcgpir bar and

Distilled gh@Fer ¥R0QTon ifith Wdhﬁﬁb’&hd ﬂ!ldkdllgﬁsecﬁlyl?elﬂﬁnmg residue
dye, such as Aldrich #13,116-4 01% *I\Iote l.e

from Si gma EREnthe Jpeakes 1ntgsﬂ‘1e(§§)j_%)oy7lj} the oypl gpetnc 2Hask using small

Si gma- Al dri qﬁhntmééecrfrww A {1 LRIOmLYr Coathets adShpre distilled
1: Add 80.0 (+1-0.05

to one si deWateSf%?fi“@:th@%nglilﬁ’%g‘rpl(tgit% @gbea%k @l\/%e flask. The
WO 2004/ 058 pditbnPSithd sretoad Md8ld 8D level with the etched mark at eye level.
Step 11:  *[Optional] Add 0.01% Indigo Carmine dye.
Step 12:  Place the magnetic stir bar back into the solution in the volumetric flask.
Continue to mix for an additional 10-15 minutes.
Step 13: Using a viscometer check the viscosity of the PIF test fluid at 22 +/-0.5
degrees C using a water bath and a thermometer to monitor and control the
temperature of the PIF test fluid for the viscosity reading. Follow the

viscometer manufacturer’s operating instructions for the specific viscometer

to be used. Select the appropriate spindle and run at 30 RPM

Note: The density of PIF is 1.03.
VISCOSITY TARGET:
Centipoise (cP): Viscosity Range 10 - 12 cP at 22 degrees C

Centistokes (cStk) : Viscosity Range 9.70 - 11.64 ¢Stk at 22 degrees C



36 Step 3 Slowy add the pre-weighed CMC to the beaker
containing the glycerin while continuously stirring

woi0ngsa1gl ass stirring rod. M x to a slurry (EMZUS2003/040230

particl es suspended in gl yce]rsJ/ Step 4: Add 300 nL

(+1-5 nL ) of distilled wate the beaker and continue

to mx briefly with the stirring rod. NOTE: Renobve

any CMC/glycerin residue fromthe stirring rod by

rinsing it re.distill

et us; ishiy bTnmne R o TG L isfes e tareet
(20-50 nl). a&t @ereTistillivgdter10. 0 (+/-0.01 g) of sodium
chloride. Set to one side. Step 6: Wigh 4.0 (+/-0.01

g) of sodium bi carbonate. Set to one side. Step 7:

Pl 3ceI a mag W@Jcbsﬁtyﬁﬂ‘iPlF aa;rchhﬁgeom}hembeakaem&t v@&qsayameﬁsuremems
and place on t netic stir at urn

The Stir i M g iy G B Syroiper BTG fE i ghote T 24 hours,

8: Add all other reagents, and then add nore distilled

water to the suspension to bri vol une, u 0 :
appr oxi mat eﬁ’ﬁc%@d‘“}‘rﬁmusﬁl’eﬁ @it-o g:%ﬁf E‘f}éﬂ pesork Wﬁh ?Wl/rfg)‘onal safe
m nut es. Soldidpdselprsdauttsd be clear. Step 10:
| medi ately after stirring for 20 m nutes, renove the
magnetic stir bar and transfer the solution into a
vol unetric le.ks aRihBFelifanyf feemidaysng Fodsi ehagerarOnind 14 days
t he beaker tothe solution in the volunetric flask
usi ng smallr'c #t% ties of water each time (20-50 ni).
Continue to add nore distilled water to bring the
final volume up to the 1000 nL mark on the flask. The
bott om of the neni scus should be Ievel with the etched
mark at eye level. Step 11: *[Optional] Add 0.01%

I ndi go, Carm ne dye. Step 12: Place the magnetic stir
Gush.Acguisition and Rewgt Test i1 j on j n the vol unetric flask

Contjinue to 10-
To B F o o i bt e e e SiLEainEyTor ity Emperature
test fluid 3t62?7 debreds Bandda@hREsy £4mu%gmar mésemg bat h
and a thermpneter to nitor. and control th

enpafRfur e SHPPIEhAe PP Petetsd i ) VBT Vit LByt of 69-77
r eadi ng. Fohégmgsimﬁdaumrsla@ﬁeﬁagsrsmnuf acturer's
oper ati ng i nst rzll,lgtl ons qii(hel speci fj onet er

bo. USER Sl BEL 5§ Hish ARBFONRate DpHAPEOSiin PaR SR ovgb e cener

RPM Not e:  Thethd @ample o B¢ tebled Ag9d 3uf@idient Whight€dSIhE Block to achieve a
TARGET: Centi poise (cP) : Viscosity Range 10 - 12 cP
at 22 degr e8<5 ESiPESHTS st okes (cStk) : Viscosity Range

9. 70step 4:1. 6Adg T 1ahL 3BQIRATEPES tHeough the opening to the Sample and wait

for the each aliquot to absorb into the Sample before adding the next.

Step 5: After the last of the four aliquots of PIF is absorbed into the Sample, wait five
minutes and add 3 mL of PIF at a rate of approximately 1 mL/sec to simulate
a gush of menses. Time the interval between the first drop of PIF until no
PIF is visible on the top surface of the Sample. This time interval is used to
calculate and report the gush acquisition rate in ml/sec.

Step 6: Immediately remove the 0.25 psi block and wait 30 seconds, at which time
place a stack of seven 5-inch square pre-weighed Ahlstrom Filtration Co. #
632 filter papers (the filter papers also having been pre-conditioned for 2
hours at a temperature of 69-77 degrees F and a humidity of 46-54% prior to
testing) over the central portion of the Sample that received the fluid gush.



WD 2004/ 058118 PCT/ US2003/ 040230 37 Notes: If
viscosity is below the target add nore CMC. |f
wo@aossitly i s over the target, add nore distiP¢EUS2003/040230
water. Viscosity of PIF can ﬁgange with tine.
Therefore, viscosity nmeasurenents nust be nade daily
or prior to use when storing PIF for nore than 24
hours. Discard any unused, or out-of-spec PIF in
accord with_| ocal /regional safe . di sal procedures.
PI F Yei7'a sRire 2 righsged ody r 7psin g o e Sefﬂbgrsﬁ?olﬂ‘%

and gk glays RemBid th@@ApE deighltmbl iriediatslly tweiht M8 dltEagdrs.

Test Step 1: Condition Samples to be tested h

equi Y¥htat i fglcrigte tg& %6\‘1’?%“ Stang %ﬂ’g@?‘ﬁ’f‘% e W'E‘Jéht(ﬁg-t%ﬁlter paper
degrees F aBgfort Heingdipthcéd/undér tHS0. D7AP6I Pleight fot D5 §e€Siids frgm the weight
Step 2. Sanples are to be tested I n an environnent

with a tenpéifture of 69-77 degrees F and a hunmidity

of 46-54% Step 3 Place a 4 inch square block with a 1

inch by 0.6 inch eni ver the center, of th
Samp¥ebsticd e TeRepd Ipr a4 pherisieas °r\ﬁé‘i%gsi?fnpieo s e average of the
bl ock to achpeygin@ns @report@si pressure. Step 4. Add
four 1 nL aliquots of PIF through the opening to the
Sanple and wait for the each aliquot to absorb into
the Sanple before adding the next. Step 5: After the

| ast of the four aliquots of PIF is absorbed into the
Sanple, wait five mnutes and add 3 nL of PIF at a
rate of approximately 1 nmL/sec to sinulate a gush of
nmenses. Tine the interval between the first drop of
PIF until no PIF is visible on the top surface of the
Sanple. This time interval is used to calculate and
report the gush acquisition rate in m/sec. Step 6:

| mredi ately renove the 0.25 psi block and wait 30
seconds, at which time place a stack of seven 5-inch
square pre-wei ghed AhlstromFiltration Co. # 632
filter papers (the filter papers also having been
pre-conditioned for 2 hours at a tenperature of 69-77
degrees F and a hum dity of 46-54% prior to testing)
over the central portion of the Sanple that received
the fluid gush. WO 2004/058118 PCT/ US2003/ 040230 38
Step 7. Place a weight sized to be 0.77 psi on the
filter papers for 15 seconds.



Step 8: Renove the 0.77 psi weight and i nmedi ately
wei ght the filter papers. Step 9: Calcul ate the Rewet
WO noognssmes by subtracting the weight of the filPeT/Upzp&040230
bef ore bei ng pl aced under th290.77 psi weight for 15
seconds fromthe weight after. Steps 1-9 are repeated
for at |least 10 specinens for each Sanple, and the
average of the 10 specinmens is reported. WO
004/ 058118 PCT/ US2003/ 040230 39 What is clainmed is:
atiaglalped S :hent article conprising a topsheet, a
backsheet, and an absorbent core di sposed between the
topsheet and the backshee t he topsheet having.a .
L' ok SHogott aipele SEUEVEE & ranehect aLSRPEE and ety sor disposed
bebasdy tHeaspshéet sriddRe isaokkhediahstepshee haviakea hisi sidp dnd afsédohdlside, the first

.€COo ni cat,j an.wi t.h th absor.bent ,core aj d topsheet .
side PP WHNPAINBeTINS, AR - Seaondosigq pgpe o B Gupplnicition with the
abborbnopdiqBhid tepeiigeofnahdr chanatterizetpond rel ati vel y

rel ativel

hydr ophi | i c onent: b. .said hydrophj |] c "
Comonant? St AN Didiontehic Samebrur i §atephd IRy hyrophit
hydr ophokiotpeseiinonent and bei ng di sposed on both of
sai d sjdes. of sai topsheet; and c¢. wherein said . .
absor b&nts2igr tr?lﬁtllvég'eiﬁﬁ%fﬂf‘gc aéofrg’\%‘i“?v%ﬁt?? 18+ ?}Prg‘égg‘ g p retatively
about 94 Hy@rophébiel c@mpdnentdariic bieihg idispesed rait Bothf ofagaid e@sd of said
about O'loﬁgilgﬁé when tested by the Gush Acquisition
and Rewet'™R¥EE Mt hod. 2. The absorbent article of
Claimg, Wwheidithedid absarbaat £tidle echibin atdeatt ahe dfdgs kaatabow 94 mg,
a lamnate of_  .a relatively hydrophohi b and. a, ,.
rel ativel %}’dﬁﬂﬂ‘?(gﬁﬂ?lls‘f'%n Wgn%{/%?fq \7\}2061? Bé& "%eec %ﬁg SPisa by the Gush
article oAcqulsiiofifadd Réwe2Test Metho@r characterized in that
the first side of the topsheet conprises a plurality
of discrete tufts conprising fibers from said
2.1 el atheabioybenyaiQpbi Claitn 1, iathapsharactegied i thatlthetopiisaribehminate of
ticle of any of the precedi.ng clains, wherein said
a AL GFORBP YR P eI ADGER e RYBREBII R ¢ web. or
said relatively hydrophobic web conprise non-round
fibers. 5. The apsarbent article of Claim1l, further .
3. char B RO S et ek o St S et R gide of he
topshécd Wrhprisas alplupility efsisscicheatitadvmiprising fi6Es fdMIsaid relatively hydrophilic
referaply | ess than about 25 ng, and a fluid

NOFERF?SY*Pi on rate of at |east about 0.50 m/sec when
tested by the Gush Acquisition and Rewet Test Method.

B BB SRE B oL S BRTPEL AL B SBRD i e of ier i

relatively hydrophilic web or said relatively hydrophobic web comprise non-round fibers.

5. The absorbent article of Claim 1, further characterized in that said absorbent article
exhibits a rewet value of less than about 50 mg, more preferably less than about 25 mg, and a
fluid acquisition rate of at least about 0.50 ml/sec when tested by the Gush Acquisition and Rewet

Test Method.

6. An absorbent article comprising a topsheet, a backsheet, and an absorbent core disposed
between the topsheet and the backsheet, the topsheet having a first side and a second side, the first

side being a body-facing side and the second side being in fluid communication with the



bet ween the topsheet and the backsheet, the topsheet

having a first side and a second side, the first side
wbeingsaibody-faci ng side and the second si de PET/Dg2008/040230

fluid conmunication with the 2004/ 058118

PCT/ US2003/ 040230 40 absorb@ t core, said topsheet

characterized by a nonwoven web and tufted regions,

said tufted regions conprising first, second and

third zones, each said zone being characterized by the
sbssst cfiPoaid PR Satpeleriz el oy Ao et e 118; i pegi Giid whed
re£iOMCHMPASTRE fiSE sédoR@kisd MRY Léi@s,Radht dalBne beiggtidtR tbrized by the zone

substanti a parallel to. | ane of . t t opsheet,. and.
Fgh PTG E b PSR S 0 BRSPS QRTINS Pyt giemated
subdtarihilyapuehlfelorallae REthe tpaledt, SRLAIIGeZMN @owOE fHtdrfmkdigte and adjacent
fibers having substanti I“& no ortbgnsh oriegtedl .
to5RiB. G AR i o a1 890ng Gorle opp i, OGSy haviiie Ll no portions
oriénteMBubIBS NP aYhl1er kd dafdll fRanG OFBE topbtiegt. a t opsheet, a
backsheet, and an absorbent core di sposed between the
t opsheet and the backsheet, the topsheet having a
7.Li (erAI% S&s_d@eﬂﬁﬁ(ijo@e &ﬁipﬁd Eﬁﬁg 8 itdi)@heeta B%acfjldslidif, ané bl ﬁ)sfblf&'bl_ftgo& disposed
ody-facing side and the second. si.de being i uid.
DeBEAT PSRl RO B SO HEY tigh B 40n 410 G, th fr
side BERL b SHoldZ- 2R inRYside BRN\MRVEBondeHdL 68Rg IS iflugl tothmbnicasioh Gvith the
tufts at | east artially originating in sajd eco%d
sbsqrbint caies s e aRsEicHZel DX BPTRER ARG o196 P i tuls at least
pattiifly Gtigihaing iR 08y sédfid iGe RArdxteadin® & & @istaBbatyl fichg/portion, the distal
hydr ophobic with respect to, the second ﬁide. 8., The
bodyrdrsingPRtion beig relatigsly By drpritobic wih respift Ahgsegpsile:
body-facing portion of said tufts is rendered
hydr ophobic by a I aqtjon _conpgsitiqn dj sposed thereon.. :
8.9 e SRESGERL WS IO IO 3 piab PO Ty Bt gh i ot i
rehddd M) droPHEBR Dylal 16KibnGORPSsitin HisposeydreaRhi | i ¢/ 1 i pophilic
bal ance (HLB) of less than or equal to 7. 10. The
absorbent article of Cdaim9 wherein said |otion

9.CONPARI {vs&Berft QAR SLEIMBLT 6 8t Whibrein said lotion composition comprises a
hydrophilic/lipophilic balance (HLB) of less than or equal to 7.

10. The absorbent article of Claim 9 wherein said lotion composition comprises petrolatum.



