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FLUI D- PERVI QUS PLASTI C VEB HAVI NG | MPROVED FLUI D DRAI NAGE TECHNI CAL FI ELD
SThe~ pre¥en¥n2vention relates to resilient, fluid-perP¢BUS/BIGstic.
vvebs for use as topsheets on absorbent artilcles, especially cataneni al
articles, and nore particularly, to such webs  havi ng inproved fluid
drai nage, thereby providing inpLbiDe@ERVIOYSHFLASTHNWER] eanliness to the

wear er. BACKGROUND OF THE | NVE t in the
ea QHA??M IMPW@IEb%@JIBWIyﬂE}’m

di sposabl e absorbent bandage- hat I's extrenel sirable to
construct absorptive devises such as disposable diapers, catanenials, -
sanitary napkins, incontinent articles, and the like, presenting a dry
surface feel to the user to inprove wearing confort and to mnimze
the devel opnent of undesirable skin conditions due to prol onged
exposure to noisture absorbed within the bandage. One viable prior art
solution to the.aforenentioned problemis disclosed in comonly assigned

U S. Patent 4,342,314 issued Radel et ﬁ| l ﬁg ﬁl!g‘jgs 3, 1982 and hereby

i ncor por at ed herein- by reference. Rade | oses an absor bent
bandage with a wear eThecopriesent ngnventdbreirelatesortor irE@siyient,a fluidgieryaus,
mac oscopl cal 1Y qsStREEE rd"uSE, £4 TTRRShEUE! on PARSHbént SRt RABLD! dsphlidt1y

conbi nation of f pl ast
preferred enbozAtasenial arheclm@r@@domocal nytiéﬂb%iﬂc’led to such webs having-

three-di messi Ona'img ?Noasﬁ'uqd V' inddts haRiretsy Seﬂ‘maﬂlg NiMgHdeéd €drydess and
&

exhibits a fine hree- dj mensi-onal m crostructure conprising a

regul ated conti rﬁﬁ Pf!‘b“"eéép‘i"l gg # WeAE®Xwr ks originating in and extending
from one surface of the web and terminating in the formof apertures
in the opposite surface thereof 't _ ransport The
web's fiber-1ike appearance is co “fiber-like

el enents, the opposel:l’- dndslong beep lmun in theedisposable wéserr@nﬁrh@da% art

i nt er connegped tﬂl(a%t easfexe%egy h@isx%bf&”‘%of h&%ﬂhtﬁ%&%b?ﬂﬁ% Sdev‘ise§ ygucaal

capillary net St ruct,ur e—CoNnI.i ses
upper most capi | |§r>ﬂiép9$ﬂh35 @riaaﬁfér’t Lﬁaéa?'ﬂ}‘ﬂ%ﬂ' bﬁa'ggmtp 18%1 yubqontment
fiber-el ements iateeteynend atiet Dikejcpresenbing andeyhsurface feel to the user to’

improve wearing comfort and to minimize the deve]opmen; of .
undesirable skin conditions due to prolonged exposure to moisture
15 absorbed within the bandage. -

One viable prior art solution to the aforementioned problem is
disclosed in commonly assigned U.S. Patent 4,342,314 issued Radel et
al. on August 3, 1982 and hereby incorporated herein by reference.
Radel et al. discloses an absorbent bandage with a wearer-contacting

20 topsheet comprising a resilient macroscopically  expanded,
three-dimensiona],.p1astic web exhibiting a combination of fiber-like
and plastic properties. In a preferred embodiment, the
macroscopically expanded, three-dimensional, plastic web topsheet
disclosed in Radel et al. exhibits a fine scale three-dimensional

25 microstructure comprising a regulated continuum of capillary networks
originating in and extending from one surface of the web. and
terminating in the form of apertures in the opposite surface thereof
to promote rapid fluid transport. The web’s fiber-like appearance is
comprised of a continuum of fiber-like elements, the opposed ends of
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upperrmst Bl ane of the web. Each of the fiber-like elenments exhibits a
“suhst ant i¥PI%/23B f or m U- shaped cross-section along its | engPET/USH403162
Cross- sect;on of the fiber-like el ement conppises a base portion located in
the wearer-contacting plane and a sidewall portion joined to each edge

'gf tthe bafset hp@idhl ®f, thé hﬁbeﬁlm\{éﬁHemeﬁﬁftdl?nﬁnt(ﬁ;éb?ﬁﬁitwgﬁf a&lTyem tohe
irection o e surface o e we he
sidewal | porti onf;‘&%v\mg%Ee fﬁ}egcgg(& gt ‘another are joined to one
anot her intermedi at eAt H¥pigadr esapd dlrractnetyorkur fractheanRedehe edbadr bestrugiate
contacti ng sur aggnpdi sédCanelppe ph&rtelas?mwyne%&xﬁepb#' o tF4 Vired by a

I nt erconnecti ng t‘El osed ?u s eet e iy
general ly o scl o® 3 B£ G4 eP {‘ bgr-e FQe'FﬁngFEF”éPF’&&tP etq Ongy ergin B d
fluid transfer fuppernbst pildmd ofethecwelt.onEacht o fidtheuf ibeeel ike éhmenﬁ:enhhbns .
absor bent pad- copt i cor Y ps ts
QRBRED STV AR Froth HFablP EPER- sect R RIGHbITHSY endeRPS AE!

.of this type have enjoye 38T N3 cartant
due to their cle@lipssasretion y°fa ﬁ*ﬁsaf‘zi&#éfehlqen elgaentiompr is@st Radase] pwzjnon

conventional nonygeéted fr RheUeartriRaRefiting pwhélﬁd hhﬁdereEorﬁbn ,ﬁmed

t opsheet hi ghl y effec lve not i n Id,tran I ui
fromthe: lﬁl rst°® we eag5nt zfc&lhﬁg as %uP R FE eB‘b’ﬁ on exten
absor bent pad- cogamalhgmmfeadwecbmh lof thwabimrbeng padmm&m&,ingmurlﬁm oﬁp

in the aperturesyal qpg th?hé’a%&aﬁ‘li"%bﬁgé’ﬁ%‘r ﬁf&l L‘iﬂt@??ectth%n@p%h&i{) qgée

in fluid transporting contact un .
core.  Typi cal | dpined %Pﬂéram&h%@ﬂ%meﬂﬂ!ﬁﬁj tl"?a"??ﬁef tqoﬁﬁa@dﬂﬁaﬂ" !ﬁﬁ\ﬁ@én

tQﬁ apertlﬁres Ib ntweabaa%efnenbad:tddnﬂaauh amfaadhémechund@ﬂl thegeby! «ﬂﬁﬁﬁ\gt ﬁan
adhesi ve een r ave endency e
apertures 18 appAbidT S, neARFK  Yitersoriieet tige Foe, OBCssd SIRISERE B obhe My o s
not permitted to draAntaﬂsheelgroﬂ lthe t typeh generahty edisctogeds bpgRaded ekial.t ds
noi sture. In ad e ' [ t

fluid transportlc“n n%act Otﬁwﬁo ﬁ }gﬁﬁiu?emgd gﬁaggpgfrﬁ? uretéée\?\ﬁl CSE

i s unconf ort abl é"ealfﬂh‘??éﬁﬁr"@g AYR evefs° n8fcopd o\abgerbent 1 ipadzgontackingct
bet ween t he Ssurdpcd et tﬁadtheUﬂderAc)tbi‘d}an,ert%pshéetﬁpﬁf | €Ik st Q?pe have

AN e Y R g TR A R
preferred embodig¢hean, and dry appearance in use when contrasted to conventwna‘l
nonwoven fibrous topsheets. While the Radel et al. topsheet is

highly effective in- promoting rapid transfer of bodily fluids from

the first wearer-contacting = surface to the second absorbent

25 pad-contacting surface, bodily fluids, e.g., menses, may hang up in

- the apertures along the pad contacting surface unless the apertures

are in fluid transporting contact with an underlying layer, e.g., the

absorbent core. Typically, in order to ensure fluid transporting

contact between the apertures in the pad-contacting surface and the

30 underlying layers, an adhesive has been used. However, adhesives

have a tendency to clog the apertures if appl'ied too heavily. If the

apertures become clogged, fluid is not permitted to drain through the

topsheet thereby exposing the skin to moisture. In addition, bonding

layers together with an adhesive to ensure fluid transporting contact

35 throughout can produce a stiff structure which is uncomfortable.
Furthermore, adhesives may not provide sufficient contact between the
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' re5|I|ent fluid pervious, lamnate web suitable for wuse as a
'top!sheet Ovvoamtamybent articles, e.g., sanitary napkins, pantipcTngs3/03162
di apers, _adult incontinent garnents, bang’ages, and the like.

" Preferably, the absorbent article include a backsheet and an

" absorbent " core po d t a

| am nat e web has Zdo#’l rs gﬁgf qn&%%gkgg Qﬁg;surfakgﬁregn%ﬁ E-'m H or may
first surface. ﬂeéamtrermduuegen@emdrueieswéen aetted with |b@dmxedafeﬁ
and a second |l ayer of polyneric material secured to the first |ayer of

pol ymeric material . In a preferremmmm@rst and second '
i byous mater (&l 15 poEie bossett binventiont hertannss haycarefotrahenbdioent | bycx
i brous materi is po nt per a | by e

to forma |am nat ere%HT%EUV¢1u1dThﬁ‘erva9%fuslanﬁﬁhf‘é ' ﬁbb Sufapye fG?:c de tafge

second surface. . of Prefera S materlal

i nternedi ate | ayer %i?%#dg" grhent amdsitone-Sor éa“ wary| papkingy R?‘F't‘ 1ners,
capi |l ari es extendiifipers,t heddlitr sincout frene t garimerts,ec dandayes { acandof tmhe MR,

to transmt flui dﬁg?&%i% QP%QBS@E"@ ap. gﬁr rﬁhpgg@og rﬁ%i%he[e end an

|am nate. web is S|ona Stru rticularly
preferred enbd®, rrabsorhem& wore ipositinned obetysenalthe tonsheetedand the backsheet

Itg;gf d: rnrglnﬁldggal T%Er?ﬁi%‘l&crbﬁ‘ has a Ffﬁ?&@rsﬁ?fhcreleg;??@ S&dtind surtsf'E@es rfgﬂ?‘&t from
smaller in cros?hEeéﬁrgtn K“c ‘he TBSpF‘gga??‘gé‘déit éngﬁ% flr‘é!ﬁftﬂ t@'@r}/‘:
surface to the- semhdrism]rfaattea sécond Payér cof ol ymemief matadalen‘sedlmdntto the
first layer incl Uql‘ﬁ%f" Wﬂ?aﬁ @613&#9' @er ab jke IW Q' ﬁ?@ﬁfﬁﬂ& %nbohﬂnen? the

preferred enmbodi men ses synt

fibers, sucH5 afirstiand second yeimreﬁematerpalgxmqypyi%@emgdeét material.

bi conponent  bi ndgy 1ﬁté9ﬂé§iate Tdjev' of fibfrb@sernﬁtermcias a&si«t%:teal sstw‘een the
fibers. Pref era

capi |l ary channel f‘\fﬁér §-V%d‘"ﬁo Can%@\l‘gé\é‘?&bg??%ér gg ma%:g Bﬂ"ﬁﬁ“re The
DESCRI PTI ON OF THHEibrA Nﬁ‘iemll cextiehds dptow f theat sexondc suefackesof withé web.

claims hartoul apteRl ! NeoFinARd dASIHAPt LY o2l AolohieP1SE extends

i nventi on, is belleve I nve

" under st ood f|28m tinto thel Nmrhg\t gorR | Atpbirality ofoeanintaries exhend fromethe

acconpanyi ng first surface to the second surface of the web to transmit fluid
through th& web.

In a preferred eﬁbodiment, the laminate web is a planar
two-dimensional structure. In a particularly preferred embodiment,

25  the web is a macroscopically expanded, three-dimensional structure.
In a preferred embodiment, the first 1layer includes a
> multiplicity of capillaries being substantially smaller in
cross-section than the capillaries extending from the first surface
to the second surface. In a particulafly preferred embodiment, the
30 first layer includes a plurality of volcano-like microapertures.

In a preferred embodiment the fibrous material comprises
synthetic fibers, such as nylon, polyethylene, polypropylene,
polyester; bicomponent binder fibers; natural fibers such as
cellulosic fibers. Preferably the fibers can have various shapes

35 such as capillary channel fibers and round cross-section fibers.
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draw ngs in which |like reference nunbers identify identical elenents and
Whér:ei n; FW@U®4ER2393i s a top plan view of a sanitary napkin wi tHCTPOS94i08183

cut - avvay to nore clearly show t he constructiog of the sanitary napkin;

. Figure 2 is a cross-sectional view of the sani'tary napkin of Figure 1 taken

~along line 2-2; Figure 3 is N8 10N P Tii@ drRéwRRYMENt ed,
perspectlvelllustratlon a | am nat e-_ web

of the present invendhble ﬁ}eguﬂeemﬂ%atannemoaqab@es ydgherlaims particularly
cross-secti onal ibbm&n@tmn afll Hhstihttnyd dlaininguthk apresane Weientfioli gdr 6s3—

dafluid st |
e ot 1 PBEYIRE R OHE e, FVORGRCHL] O, oot Mhegons, ero
wi dth bet weeh wal the (591Towing ddesdriptional in cenjunctinn ewsth sthe accompanying

cross-sectional VUﬂMﬁésﬁith‘néﬁ@HQ@ FeFRrEAR Muﬁ%?“ﬁieniiﬁeﬁdé}ﬁ%ﬁ‘ﬂ elements
stablllzmg | egs de enﬁfgﬁit erefrom Figure 7 is a cross-sectional view of

a nultiple "H'-sh |l ary fiber; Figure 8 is a cross-sectional view
of a multiple "U' -shapegureapiid ar yon:rpilanehe’ﬁ béra sanjtary 9dpkim with portions

cross-sectional vi@Vagly 3l FaoRAPERLaf P! shéf Vifd'agiRkrlddiBh o AnBaisahftdry

col | apsed stgte IS a cross sec Ironal view of an expan
capillary c nel "¥AXABY ; Figure 9C- a cross-sectional view of a

whol Iy col | apsed capFidu@éyzch@naed:rd‘slsbﬁéctul?naurvaew 3P thd Sanitdry napkin of
enl ar ged, segrrent'_e{iqumolcrt gctl nal |ustration of another preferred

enbodi nent  of NG r?a & web of the present invention;
figure 11 is an enl Eiga'd 3 $egmmntend arged;r opartiatlyi osedmentéd;stpats’peotwef

anot her preferremrgsemqbﬂegg qf ﬁ-effb\!-‘rlne‘é pﬁﬁn‘(&‘)gér\h%ﬂk“qfaﬁxd’ﬁg Web! ¥F the

present inv I on enl
cross-secti omal |PWQ§§B’¥&‘N€M‘°B¥ another preferred enbodinent of a

fluid pervious Figure 4 is an enlarged, segmented, cross-sectional illustration
of the fluid pervious laminate web of Figure 3 and a f'luid storage
core;
Figure 5 is a cross-sectional view of a symmetrical 'H"-shaped'
20 capillary channel fiber with a planar base (4), width between walls
(5), and derth -of-walls (6);
Figure 6 is a cross-sectional view of a 'C"-shaped capillary
channel fiber having stabilizing legs depending therefrom;
Figure 7 is a cross-sectional view of a multiple "H"-shaped
25 capillary fiber;
' Figure 8 is a cross-sectional view of a nultiple "U*-shaped
capi'llary channel fiber;
Figure 9A is a cross- -sectional view of an H -shaped capillary
channel fiber in a partia'lly collapsed state;
30 Figure 9B is a cross-sectional view of an expanded capﬂ'lary
channel fiber; _
Figure 9C is a cross-sectional view of a wholly collapsed
capillary channel fiber; . _
Figure 10 is an enlarged, segmented, cross-sectional
35  illustration of another preferred embodiment of a fluid pervious
laminate web of the present invention;
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| am nate web of the present invention; Figure 13 is a sinplified schematic
*i 19 ust rat ivem 9arb2383 pref erred process to formthe topsheet of PORUS4ESE6X
invention; and Figure 14 is a greatly enlargegd fragnentary view of the
formng structure used to carry out the form ng process generally

illustrated in Figure DETAI L DEGCRI &l dF TddgmbAdaNT! @Nods - seetinal
Description of the Abg(@ggnt rtheAs } i 130

: ) used Rherein, "the term labsorbent
article" refers tolWsbratdon,of c anathes, pre "E%n?%ﬁ"ﬁiﬂ?fll}y qéilfdaﬂé‘éﬁi BRYy1ous
more speci fical | ylaninats weboofidhe qresent dhvemtéom! aced against or in

proximty to the body _he argr tgo abgor. dc 10t he | :

exudat es di schar ged frﬁéﬂrttehe %dy‘.g T%ne tgﬁhﬁ%%sorﬁ%ﬁ?ﬁ%rdt’i Clc‘é‘ﬁ% §H§t1?na1

i nt ended ,t o i Acl uiitlusteatdion, of amnekheralprpfarred sempadiment, Qikihsfluid pervious

pantiliners, incopjhingtd weBdss tR@Gprebent iikiventiddye term "di sposable” is used

herein to descr.i.be absprbent_articlges j ch_are not .i t 0. be

| aundered or ot herw s&'§¥& i:i' e Brswa\i\gifdﬁa}ﬁq'a 'b%dll]g'gﬁtr}ggﬁrﬁ §f & (plrgiée:r’red

they are intendedptaress th forw dbel topsheetaofithgl present iamgtipnefaed ably, to .

- be recycl ed, CorrpOSte?iﬂ'&'eoibefs‘t’“asgmﬁﬁ%%qgrﬁd FPRagm@n€dry VPaert &le forming
unitar ans

conpati bl e mannerz. orbent, article refel(r;s ,ﬁo ed

absor bent art 1@ estructure ysed rtor caryyoouts The forming process; qengriljyel Hystrate

- form a coordi nat egn gigite/ 180 that they do not require separate manipulative

- parts like a separate holder and pad. A preferred enbodi ment of a unitary

- di sposabl e absorbent article is the catamenial pad, sanitary napkin 20,
shown in Figure |I. As used h§ DE R " THE ONapki n" refers

to an absorbent articl-g ,", ‘.r; Y oy » Rssbeit AFBirhet O the
. pudendal region, genéralTy externg 0 the urogenital 1 gl on, anc{ \Mai c}h I S
~intended to ab%orb anscésedahereinmsthe,dern) Lﬂbég'!kﬁ'l‘a #etcle Snfpsy to devices

di scharges from t @gicheaiborls ahddyontaén J body béxwridtes,neamk s morendpecificadly,

the ' "6 vearer: oreie) 56| A63EEE ch, A midehd dadt B in” ottt 0 end'
As used herein, bédy teff ntheuweanenl "tor cthsorb t and heondader the| yavioysp exudates
femal e genitalia. diicthlafiﬂﬁlf%ﬂetﬂénﬂﬁﬂﬁt O9fe fipHEYasorbéht! altirc1" €F¥ntended
' nvent onits %I) Sotgp ncl'l u&ae lde'iagagr'sot cgir:an]:e%rina{”pna%shysqaln%?:gryorna%ﬁ%t?sqegkrﬂﬂiners,
' b4 .
incontinent pads, and the l1ike. The term “disposable" is used herein’
to describs absorbent articles which are not intended to be laundered
or otherwise restored or reused as an absorbent article (i.e., they
are intended to be discarded after a single use, and, preferably, to
25 be recycled, composted or otherwise disposed of in. an environmentally
compatible manner). A “unitary" absorbent article refers " to
absorbent articles which are formed of separate parts united together
to form a coordinated entity so that they do not require separate
manipulative parts like a separate holder and pad.
30 A preferred embodiment of a unitary disposable absorbent article
is the catamenial pad, sanitary napkin 20, shown in Figure 1. As
used herein, the term "sanitary napkin" refers to an absorbent
article which is worn by females adjacent to the pudendal region,
generally external to the urogenital region, and which is intended to
35 absorb and contain menstrual fluids and other vaginal discharges from
the wearer’s body (e.g., blood, menses, and urine). Interlabial
devices which reside partially within and partially external of the
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‘pads such as pantiliners, or other absorbent articles such as

"i cont i nerwe spaghyy and the like. The sanitary napkin 20 has povgussardiaRes, a
wear er-contacting surface or body-contacting surface or "body surface" 20a
.and a garnent surface 20b. The sanitary napkih 20 is shown in Figure 1 as

i eved fromits body sprface 20a. The bod 20a g intended to be
Worn adi acent to WATEBANIESFIRNE HisaAlio WIVHE o6 AERDS R FALD BREVGIRN
sanitary napkin 2@sedslheneir,nthe gters Zpudendst! treferpjosithe externahly ivisible
intended to be pl g&ﬁ‘iés\gén%ﬂpta.t%t Qﬁ)u‘l‘@q{eeﬁ'd%rk"gﬂﬁr OWBVE,S tHEERhé Pesent

rn. K 0 h

sanitary napkin 20 1s . he sanitary napkin has two ., centerlines, .
| ongi t udi nal cent Bivepkion isialso,pppligable, toy oPhers femindpp hygiippg, or cgtamenia

’Cli'_he t_fter m "I?Egi p?uii I‘ch’h, ?s paRe il iners) norl'( _ref:I%rs af]bsoebdritneartaﬂﬁs osulc_h asd
irection in eﬁr‘%ﬁ?.o CPEL IR AT Tl that is generally aligne
ifkpep dagFy ant ¥ 1AG:

with (e.g., appro 1 veértical plane which bisects a,
standi ng wearer into Fhe tsamitany giapkisoRP hasvtwo \fwrfiagese IameaeRYycondact ing

20 is worn.  ThegydfgedSor " bbdylesflating! surfater o " "Rilyuseéficereizta and a
i nt erchangeabl e, and refer_to

[ing, axis,or ditection whichJies within

the plane of the %‘Jﬂ??ﬁr‘;’“ﬁ%ﬁ%E?P'ZO?@%QP“T?rﬁemﬁ(i?Iiy E%rsﬁ'gwaiwuﬁ?d,}dteotﬂse
| ongi t udi nal M r eviewed. friomgiite bbdy ssuxfacep 208 an The ehodpf surface a20at s yintideedw
tzg of the presenty, 'b@vﬁmd %j?ée'ﬂt td ihffﬁcﬂlﬁ"@ﬂtthes r. MThE gdifieht %fﬂ@é

e structure being Ccut-away 'to nore clear show t he const,ructlztgn of the
sanitary napkin 220bagfi the: sanitarydapkin 281 (shaen JanfFigure R op e pprogite
Lfices or1 C?Rt act ssidge ARAT §§ aggen@a]icewglﬂet(pwas id}jacui\gevaa the skeameri
igure 1, e sanitary napkin ref er conpr i qui d pervious
t opsheet 22, a Ii'ﬂﬂﬂaeﬂz?'?ﬂﬁgtﬁiwbﬁ% t@ﬁc@ﬁgﬁ"'y%ﬁﬁq‘gi@?vﬁrh'the t opsheet 22,
and an absorbént coreThe! pamitaroneapkiet 28ehas htwa ogenteel ing2, and tongitudinal

backsheet 23. Fig SO w$N0VS 4t hat ol A¥n iV 2@=has fhe term
peri phery 30 whi C%U"ﬁg}hﬂei neg b;ﬁghegoufﬁhﬁ'sg ees g%(nt{éﬁl?ﬂé;m tary n §ki n,20

i n which the | ongitongitudinatyeas (¢sed: heraing rpters to a U&q’gﬂélse(?"ﬁ reackiomhe
end edges (or "enfif'the 3laneesF eReisaflitidy napkin 20ntHatr s gepdral 17 idgrédwath y
Icpglt gﬂe;ocr)![o ;[ l)ﬁng.lf (g.ﬁé?ﬁéﬁf@??@%&y "%a??ﬁ e13%of hftve%&af]mpqgﬁje %fh%ﬁ’dbitsggts a

20  standing wearer into left and right body halves when the sanitary
napkin 20 is worn. The terms "“transverse" or "lateral" as used
herein, are interchangeable, and refer to a line, axis or direction
which lies within the plane of the sanitary napkin 20 that is
generally perpendicular to the longitudinal direction.

25 Figure 1 is a top plan view of the sanitary napkin 20 of the
present invention in its flat-out state with portions of the
structure being cut-away to more clearly show the construction of the
sanitary napkin 20 and with the portion of .the sanitary 'napk%n 20
which faces or contacts the wearer 20a, oriented towards the viewer.

30 As shown in Figure 1, the sanitary napkin 20 preferably comprises a,
liquid perviou-s topsheet 22, a liquid impervious backsheet 23 joined
with the topsheet 22, and an absorbent core 24 positioned between the
topsheet 22 and the backsheet 23.

Figure 1 also shows that the sanitary napkin 20 has a periphery

35 30 which is defined by the outer edges of the sanitary napkin 20 in
which the longitudinal edges (or "side edges") are designated 31 and
the end edges (or “ends®) are designated 32.
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panties. The side flaps 34 can serve a nunber of purposes,.

‘i &l udi ngwaedRgy |imted to protecting the wearer's panti epcrussa/sas? i ng
and keepi ng the sanitary napkin secured to thc; wearer's panties. Figure 2
s a cross-sectional view of the sanitary napkin 20 taken al ong section -

line 2-2 of Figure 1.4 a 1n |

| preferably I ncl udes. an a(}ﬁﬁ‘gl*\j@k? erﬁ?eﬁbﬂ&ﬁ]?g%g%ﬂ@e? %lgg gg?mg '?]Q;Qr. or
sanitary napkin 20wingst 4 Ghﬁeﬁgﬁrf@ﬁ?d oﬁfmﬂﬁ@ theasreatch F&?ﬁﬂ%l t ?é@ééer S

liners 37 cover tpmtagdesi mefa$deemfnapsrreans cif tserieecn timbadhadfi vpurposes,

sticking to a S”rirﬁcﬁﬁﬂffiﬂqe{bg ﬁg% é ngfer%%‘%qﬂ(het ugawgrgﬁ{tqutfrom

prior to use. rectton
transverse &irectsoiling hand;ametmns' hh@kwnzt@rnl aapkias sgcuped dﬁ°r e'@ftel Heaper’s

axis, which is thgijeection proceedi ng down t hrough the topsheet 22 and
into whatever .fluid stora core

e mey b rovi ded. The
objective is to provi GE8%ec nt’?nﬁoﬁ%"sﬁafﬁ“dgﬁxlae%yef"hg?t'Bﬁ%h%alé'tﬁ?? ;map,‘" 20
underlying | ayer takehaylong sécttiore ’Iaan:-IZeekoelgui'ml sUkshcatiche seen dnifkigure 2

eventual Iy drawn i, t%‘ﬁitirty drlarg??ﬂ Féjfeq-‘ﬁ’ﬁYy f hfm&&e ilpp?ﬁ}ﬁa?twé)f fistening

article int ItS
enbodi nent tﬁe coMinﬁuiﬁJsfoﬁa!WaﬁM'lg ﬁh%éﬂ'*@?%)ﬂl"éﬂk"b?olE%r@&s!"ﬂ’@"&%fmemia?fy

at Td_r a-cé' on whi ch ilivbtc wedrew, eSRemeM{i ef #é%adgm de?lﬁ @7t bmeg-t e?a@ahaet«et ufastéhing

i ndi vi dua corrponens itary napkip wll.now 0

greater detail. 2 Iﬂ% nﬁ%ﬂ?@ﬂgg +c}'f""'t ﬁt“%ﬁﬂ?t@’r? %ﬁﬁ%‘ﬁ %iﬂafhghm

Topsheet Figure ﬂle lcsotdmpoﬂ‘ibarqfedihe pmdemdr‘mpnt prjowetocuse. perspective

i1 lustration of a preg @Q&WW ﬂH{?ri % ﬁ?‘PWi?@H%neﬁlﬁ'&d‘Eﬁmsverse
ul I‘VI

t hr ee- di nensj_onal , am nat e rﬁ ;s I ¢ we
whi ch has bédén fo‘!ﬂm}%mmaSh% sramtiryenae wn t28p§}|%‘b1h32230 sahrection pr,axis.

Zg ghe term lwmlﬁr%cam %Fédﬁnoﬁxﬁﬁﬁiﬁdmg dUARNthrough the tdpskeetb@2 and
ebs. 11 bbons and!TR akRver HE stersae. REA 28 HRY oRay . Be, ESRM, C. T
a three-di nensi onebjective rig &t pravideca sunnthmtoulsopathsheﬁvawsthet h@saeet 22 and
exhibit a threegtiaiPPiigCTsyer BRANFERs U B laPEfcles ferein, such that ﬂuid is
20 eventually drawn in the "z" direction and away from the top_sheet of
the article into its ultimate storage layer. 1In a preferred
embodiment' the continuous path will have a gradient of increasing
capillary attraction which facilitates fluid flow down into the
storage medium.
25 The individual components of the sanitary napkin will now be
looked at in greatér detail.

2. Individual Components of the Sanitary Napkin
A. The Topsheet :
figure 3 is an enlarged partially segmented, perspective
30 illustration of a preferred embodiment of a macroscopically expanded,
three-dimensional, fiber-like, fluid pervious, laminate, plastic web
39 which has been found suitable for use as a topsheet 22 on sanitary
napkin 20. The term “macroscopically expanded", when used to
describe three-dimensional plastic webs of the present invention,
35  refers to webs, ribbons and films which have been caused to conform
to the surface of a three-dimensional forming structure so that both
surfaces thereof exhibit a three-dimensional pattern of surface
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aberrations corresponding to the nmacroscopic cross-section of said

f ot.mi ng, wowsbawe, the surface aberrations conprising sapoT/uss4sLe2
belng |nd|V|duaIIy discernible to the norgal naked eye, i.e., a
normal naked eye having 20/ 20 vision unaided Dy any instrunment that changes

Che apparent si zeqillgi 3hancErAta A inb] £ ol dERRLIbRC Gbieractiih Wrsdald

powers of the ey gﬂ | ar tance between (yve % eye
and the plane of fa@ingpstrychirest the surépes . abergatisps, °9“?pﬂ3é$"\9| I?é' patter
utili tzed her e:c n tliéﬁlgscihdll'fiﬁdgiHyameaémw% oto ptl{vztn&mukbaalm‘dtl teye, pﬁesaata
~invention, refers ra n 8 i ReLhs R 9r HiSSmert2 RHAM
e
o o o o e e e e
by the human eye. a%%r?aﬁhebels‘iﬁqfn dﬂ%rE'ﬂurtﬁe%yet, heheneble fpebpendicidar distance

TP NCe | o the RS AL B HEEL R S S BRIREC
other of the fibeThel témm Sfébemitke”, s utidizedobereaivnto diescribecthed rappeanance

3, the 1nterconneg glalific uebkksfeg@ﬂh&w@gnﬁ Bh! eFé?eF?t%ﬂfe'Faﬂfy to any

pentagonal 'y shaped "capillarie exhi
fiber-like aphartifeescalenpattesn of ﬁPé@Wﬁer’@F‘%P"nﬁ‘W&ﬁ‘i%cf %1"r"é“"I ated or

extendi ng from t hfpnupét icul PR, ”Wich%oﬁ\'ftﬁree&n ceveratl i appearuntcacand! limpressiieme

oFort e Fapt o 11 WS Yafkhoth BoR e SRR VRt Y b3, U Nudiedé. &
| oner nost  sur f acean b8 seeh in [Fdgureci3, the webs fiber-dike appaawancesiscomprised
Fluid between adJ@F%”Eoﬁ?ﬂuunaGf %bépa]ikése%h{%sze(ihbeéﬁd&edté}ﬁist 8f "each of

"m crostructure" ers structure o I ne s%alethat its ﬁems
detail is reath|ytheefibensdike elements,see W@rﬁﬂﬂ“ﬁciﬁS‘o oty iiepst Aneo
m croscopic or Otﬂféf A& ike! d1ememtyl | Int bise évmbodwputtdlfszioslﬂ aneFiglmeea,

b | tipl t t t PR -| ik

2 2R Gl ReRERREHANS CobRETI ke (%) e tE " Thn a Peftrern ChEORKS of
surface of the \A/epnntigmﬂﬂybsilapbdkeamﬂémiﬁs AOapr Theo weh B85 ewhish: ¥Ribigs ga
base portion 52, f{eplffke 'llppémﬁcég emﬂ@e?aﬁetw&dﬂién??&lad %l'ié'\%&@%cture

portion, si dewal 1 oONs att ached to each E al I
~si dewal | port?Q)nse’GS"@iﬁgeﬁﬂ"'béh%r@PW ypRermast or wearerscopt ag b“% %ﬁ&e n
surface 43 of theplymb. 427w i{i6s Yowermosty opi siorbéntppad i consacking heurffaberdd) iike

- elements are int er Tane &4 tt%dp;tﬁno%erﬁ%t Pﬁﬁd Bdn's H@rdé Fr6m thE lfxﬂ;fe%oﬁngurface
41 to the lowermost surface 43 of the ~web without lateral
transmission of fluid between adjacent capillaries 40. As utilized

25 herein, the term "microstructure® refers to a structure of such fine
scale that its precise detail is readily perceived by the human eye
only upon magnification by microscopic or other means well known in
the art.

Apertures 45 are formed by a multiplicity of intersecting.

30 fiber-like elements, e.g., elements 46, 47, 48, 49, and 50,
interconnected to one another in the first surface of the web. Each
fiber-1ike element comprises a base portion, e.g., base portion 52,
located in plane 42. Each base portion has a sidewall portion, e.g.,
sidewall portions 53, attached to each edge thereof. The sidewall

35 portions 53 extend generally in the direction of the second surface
43 of the web. The intersecting sidewall portions of the fiber-like
elements are interconnected to one another intermediate the first and
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9 second surfaces of the web and term nate substantially concurrently with
dne*.anot heWQ $4/22383 pl ane 44 of the second surface. In a pareCTUSBWi3ye2
preferred enbodi ment, the interconnected sidewall portions term nate
substantial ly concurrently wi th one another in the plane of the second

surface 44 to forrgeppRd ts‘&'i'f§ce§5 ¥ n%ﬁeh@e eﬁﬂ”@eﬁﬂ%ﬁ@&%ﬁ%tﬂtﬁ'ﬂ?y "kﬁhcurreﬂ?y

network of capill arl s 40 I nt er connect ed

portions allows %i&p one é'é"tth'éng‘f E'}/e B%a'fﬁ Gt & thesecond FPF&cesurface of
the web di rect:cy to tlhrn_ Zecmadtmm’lﬁa]ge prtefefeedieembodtmentt, | tHeer ait_erconnected
transm ssion of t | i

enl arged segnent egkqdér%}'s!s ﬁs’og‘tﬁ\?ﬁsn Fgﬁﬁﬁ il}stga (L)Jr‘lﬁo??ihé:%h%qgrgggl pi uy yone
expanded, t hr e8- dianebheroinl the plase_of kbe second) Spefiﬁﬁoiﬁs tol feym apewtyreo 58f in

Ithe_ prtesent Inventﬂhenseco?ﬁ GaPfdee 3%ebf i thehivdbl © The td%%w&ﬁ@ o'$9da§a'ﬁlatr)'1?s 40
amnaecorrprlse ir op. Or _upper a secon 0

or | ower nost Iaye g By if'?rt f?é‘&??ﬂ%%%yé?é%ﬁﬁaﬁaﬁfméd aﬁé?ﬁaerﬁ ree
upper nost | ayer 6Gransferoofrfiluids fagmetheé2firshesunfpce dfsthe aebr db®chhd ttohehe .
| overnmost |ayer 6%egbfd Rl ff&eahfytﬁeoﬁgﬁchithoﬂtr qm:eratlh%kﬁ‘i}%%@ﬂdnc of the fluid

materi al s, ene Q propyl ene ne vinyl acetate
(EVA) or any cg%llﬁﬁ'ﬁ%a “Fh C&Bbv erials. The |nterrred| ate | ayer 64

is preferably corrprl seRiguif-e Slylﬁhﬁtleﬁ'lirfdédr%gmeﬁtm cross-Bedtdonal illustration

Patural tibers, ot hERGREopicalfl eRBaridey, URSCRORER 0P T Fapbiiikes, flne
The shape of the fpepeiauscelasbic oebadd) ofothe guesantoinventisrossAscean be seephin
as round, oval, sqyga Jectfhﬁnﬁ%lé 239 1s$taar'l’a ﬁttﬁ cornﬂ}q‘ﬁﬁ e&f PFR{st! F €6p or

fibers are illar cha nel bers i
fibore novi no CHBRMIIOSE ) MEno 0 nb; $90Rdn: RALLORLPD  Towsmest Tavex: 62, apd

-surfaces.  Fi gur datermet®ateC Hyew slarsphd\ﬁcbéd Sbetweky p@ppemostpitayér y60 and

channel fibers 25 ]w%éﬁﬁg%gﬁ #ged to formintermediate | ayer 64.

Sui tabl e capillar are described below, and in the follow ng
Pat ent Appl i cations wihehuppermosti laxero60 mdythga]ommqst laye: 6Radempreferably

~Applications Seri gopha 0?4-3,,?,4 ‘i%rﬁd;hs&rcn tﬂ %}q $, of TBOWDS%IzétW]ene,

U. S. Patent Ilca I on / 392 n the
et al. and, U B9 @TP%&S‘ c%ﬁhﬂb?f‘esd'rél aggfat 67(’ A) 9vany qom "F%‘Phé’f the

~nanes above materials.

: The iﬁtemediate Tayer 64 is preferably comprised of synthetic
fibers, such as nylon, polyethylene, pé]ypropy'lene, polyester,
bicomponent binder fibers, or natural fibers, such as cellulosic

25 fibers or any combination of the above. The shape of the fibers can
be of any configuration or cross-section such as round, oval, square,
rectangular, star, etc., however, preferred fibers are capillary
channel fibers.

Capillary channel fibers are fibers having channels formed

30 therein, ‘preferably, on their exterior surfaces. Figures 5 to 9C
show examples of some types of capillary channel fibers 25 which may
be used to form intermediate layer 64. Suitable capillary channel
fibers are described below, and in the following Patent Applicatjons
which were filed on July 23, 1991: U.S. Patent Applications Serial

35 No. 07/734,404 filed in the names of Thompson et al.; U.S. Patent
Application Serial No. 07/734,392 filed in the nanies Thompson et al.;
and, U.S. Patent Application Serial No. 07/734,405 filed in the names

T
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10 of Buenger et al These patent applications may be referred to
cof.l ecti voy94a2393t he "Capillary Channel. Fiber" patent aReTEs2#i0me2
Suitabl e capillary channel fibers are also- c@scri bed i n EPO Pat ent

Appl i cation 0 391 814 publ i shed Cctober 10, 'I990. While a variety of

capi | l'ary channelqf igyghge rca‘,'rt ha. usmslgerglt t tgﬁﬁggtl,gm Nilayel et5eC I e ped .-t;

di d h
25 that - are pre&?%c&ﬁae e e Ta inal Piney e bata ] sk 1T

-invention. The cauitatdry capiilaey chaiwals fiberssastehatsei desaribed pn EPEr Edtentom
any. conveni ent_POpKTREacity %hsgfaffg,aquea'dcxoaepave'ﬂmg when vet .

Pol ymers such as pol yesters (preferre

the like, abe useful ‘ﬂ@ﬂélhvaﬁﬁt%h Céﬂ‘l‘l@é‘;‘ ehasngl,fiRers £28 Re, "lsﬁgthefﬁar
- can be formed w tgheerdlaoniig G@sltlrh?ﬁﬁm &11205GdsS soms prefierded heractieovstics of

Conveniently, th ol s _are d I I
channel fi bgrs h E r?%&ﬂrllarﬁecm'g‘ﬁ;r SEB?'US ?#Ha g%t% tel cﬁ%’ow raﬁ:@fe‘%ﬁfﬁ h?ery
t er epht hal at e poliptermedéate fayem64 af thisednventiomcosity ("1V") of from
about 0.6 to about 0. ﬁvgeca;(ihVar‘yscﬁaﬁnﬁi ”h%r@rzt ased Eé\‘hihecﬂﬁberﬁﬁebeﬁbd lﬁrpm

wel | - known f ashi on. for “exa 829, 76

The IV of al®ol yfd Fr?—:’?"te“iﬁﬁr fo rrp‘f"?e‘lcat Bnﬁhs%a'i}aaghé nggsyelly "%fql
pol ymer to retai rPol jmershsych a$ pol yethytens,| palypropyienecipolyestess (paaﬂerreé),

.related to the ﬂ'@ @;eaqquolag‘g%s%rf %gﬁn,o‘csot tpg-ndoglsygﬁéys are fﬁhnﬂ%‘l%”@h&

it is convenient an I'nherent vi sco
about 0.7 herein thlgntthay \mmhﬁ éﬂlﬁﬂr eﬁph ef-’@lel"@ii] tc@PEhiaryy channg| §/meﬁfs H‘&W‘hg

an i nherent vi 5C%‘r&i’na‘%vé‘b‘)%nﬁn%nﬁge ﬂfbo'pbiﬁlfey's sreamebt-extridable. 2Typi-

f bl h t
D iy g1F 5o then a1 10Ty 50aRnelc F3bGras Aefein, WiR) SN prephlag 7
of the formul at orsyntiet ithpoigethylenecteréplithal zten pobymerymekt ihaving: anainferest
about 5 to about vgigf:on ‘go&dﬁp O‘PM#E!ID atiodt' 6. 6 Q:fo af:élﬂ: OCQ‘P' '('I@’r ¥s W%P

herein is prefera rocessin
above, as well a§ﬂtolndac§@noh¢ cdetemioﬁé ing webbvclmom cﬁaﬁh?%ﬂ i o B‘Fv afBBu?xaﬂ‘P@ea s

typically enployegs, Pateh a4, 8290!76lle&£j'do!utﬂi @'l)‘C"hlee 1vaef |d poYymeramert bears
fibers whi C? are s%%lat!?e'laﬂons‘l?cwr éoarbi'f??y o%r ﬁne po ylﬁerh%ergtain the shape
of the capillary channel walls, and is related to the average
molecular &eight of the polymers. For example, it is convenient to
employ a polyester having an inherent viscosity of about 0.7 herein,
but it would be more preferred to employ a polymer having an inherent

. 25 viscosity of about 0.9. ' '

The capillary channel fibers 25 preferably have a denier of

about 10 to about 22. However, it is to be understood that the

- denier of the fibers used is within the discretion of the formulator,

and the denier per fiber can easily be in the range of about 5 to
30 about 35. '

The depth:width ratio of the capillary channels herein is
preferably about 2.0, but processing restrictions, as noted above, as
well as for economic reasons, a depth:width ratio of about 1.3 is
typically employed. Typical and readily producible capillary channel

35  fibers which are quite satisfactory.for use herein thus have a
depth-of-walls of about 46 microns and a width-between-walls of about
33 microns. The walls, themselves, are typically about 3-15 microns

[
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dept h-of -wal | s of about 46 m crons and a w dt h- between-wal | s of about 33
m €rons., WKh®4/23303 ,, thenselves, are typically about 3-15 rpQT/USE4/03162
thick. _Athough wvariations in these di Frpnsi ons are acceptable,
capillary channel fibers -prepared from polyester and having these

et S he oy ouctyl | MGIGR: WPdtdag "% | thite il prnRoSRe [eSprabe,
wi t hst and pressug@sﬁ?yfy c{iﬁgu&t fsger%rﬂfﬁﬂﬂ‘g r?ﬂ'm"i Pﬁ‘ﬁ(}’§§€ﬁ”{a§r"9 aéVWQegt,he)ée
especi al | y sani t achamaepdriisticsndreoaunitd iefifectivevifohotheircintepded purposecadiuoly
of the capillary e C e : Lfs Cap)
function is | ost. F%ggcggwéafpy&@ﬁ?ﬁn&sg& Z@ggﬁtﬁt?g%fw\}g#]o@s @ghi@i@ét i and
Certai n shapes cEepdidy s Mithstand | prasguresa pfanthegdypei encoumtered| i spridanyt
altOpri Ica.tions.I Fﬁvieﬁﬁ,ﬁg!eepeci"allﬂy S][taﬁe&ry "hﬂpkshﬁpﬁdud ;'iﬁ'tﬂshﬁ}wlsd Writhout
stabi |1zl ng egs remg.and_ ..o\ - LI Lary
channels 25 may co[;lggggge&(fgsprégﬁrﬁero rtg,g g%‘é\{‘fy‘gs@g‘%%haﬁﬂg sn&)‘? s&gh an
repeated (see Fi gextes} that thedn eapihbarydfunctign daulestii bers contai ning
mul tiple channel's, byfe idap¥ildry ERaritieiP§ €29 odand bedF VAVBUSDERageS2N BER4Gin
t hree repeati ng shapes are u%efd SO”Etga I tional  stiffness n% H{l}e noted -1 n
“the fibers. 10 TheSHARRS| (3@ - offers; pantdculary; advantages; ¢ dp nEtiglar; opegduct
gdva_nt agesI of ha?/amieddiohtoneflorcexﬂnblla,r i Ty -shapetd p- 'rl-li'eehipeft ate -chapec twighd
eing easily cur ct aRj C Nehyd i 2 t
type enpl oyed her%ﬁrt\“ﬂs}qagggﬁgged&élpﬁngwgb%e?ﬁ?on 91, 13‘@?\%’ igaﬁ){ﬂap?
co-pendi ngl U.S. chasnelsu2f i may- |be rused. Apwithermanren thet basisd shapepemsy be

Capabl e of Spont argautdd/ T&@@smPﬁéesg, FlgH dgven SBrarthed0- 197/ prdiuebl, Fivered
July 23, I'nventors . .PhiTll Jone e

Conpany; c -géh&%ﬁ“ﬂ"@."“""Ijgh%n‘li"%?‘%]él'i'&’Hfitﬁ?t"i@lr\t"’?t?pgggé%gﬂgghg e Ie"
Oifices and Fil aworet thamsabotcthrees repelstingalshapes rarel aged,Thsumef radditional
"n co-pending U SUELIeSS, %ﬁ#'@éﬁ.@%m%ﬁ% FROPFRT clife @RS U £ bers, 8P
Structures, |nprfdgune Br Rffes ther adgdkiongl Cadvrntages Cledinrhaviag r additienal
and Extrusion Di ecapqt]diaty iR’ €0 Face-30-Fade coftact AntiBBe ihdCeasinyecliriegr vary
20, 1990, H%enf[ors T.ﬂotennpson ?'Q(Pj‘ KraPtter..l \a/\hl Ic thg.I pg meré uso dtthg tvpe

prepare the @api| | ary ¥hAanufactupe oF  capillary ¢ el t 8| ¥8s, ¥P
wat er - absor bent (empiloyede hidreyn albsodbsertibed in EPO Application 391,814 and in
co-pending‘ U.S. Continuation-In-Part Application entitled "Fibers

Capable of Spontaneously Transporting Fluids", Serial No. 07/736,261,

filed July 23, ‘1991, Inventors Phillips, Jones et al., Eastman

25 - Chemical Company; co-pending U.S. Patent Application entitled

*Spinneret Orifices and Filament Cross-Sections with Stabilizing Legs

Therefrom", Serial No. 07/918,174, filed July 23, 1992, Inventors

Phillips, et al.; and in co-pending U.S. Patent Application entitled

"Open Capillary Channel Structures, Improved Process for Making

30 Capillary Channel Structures, and Extrusion Die for Use Therein",

Serial No. 07/482,446, filed February 20, 1990, inventors Thompson

and Krautter.

While the polymers used to prepare the capillary channel fibers

herein are not, themselves, water-absorbent (nor are they absorbent

35 to urine or'bloodacontaini‘ng fluid such as menses), the fibers

_themselves are most preferably hydrophilic. Since most synthetic
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to urine or blood-containing fluid suech as nenses), the fibers
thenmsel veswo®de23mst preferably hydrophilic. Since nDSt PEY/USH403162

12 pol yner are hydrophobic, the capillary chppnel fibers herein are
surface-treated in order to render them hydrophilic. The surface treatnent

of polymeric fi beb&]ymbﬁsloir\éefhyd%ﬁhﬁﬁfcsesth@ht%'l%ﬁ?{ VéNahndNOfibeird héY@in are
extensi ve fi ber I|ter éﬁqtﬁ d 'S%Q\p?‘ sha, hqvolve treating .
the surface of th&" ]af:get}rga nApr ?E/(}PO B A aém 1 %specially a

surfact ant. (Hydr ophiThe zsuriface treathenteof| pelymerwat £ tteirk tipvadives hprédeisees
by aqueous flui ds. v &ReWeMRIHolP {REEAR eRtknsh & f‘?&é’r“ﬁ'&erdt%’r@g ISl

angl e nmeasurenents. eneral , ,a contact angl ess_t han ; e es
a hydrophili% surfé‘éfé' ProgesseiNinyalye cEreating the, syrtace §FA 225 beréal‘l”
used to measure hytydpbphiildzing, agentCanespecddlilgt ¥ urfattunt. |n&ty|dum1ﬁtl$zé¢ﬁoum

in the art.) Typwrg% ré&lﬁfté‘chfrﬁet‘ﬁﬁ’ﬁ% of &‘écrh% %gs‘iguedugc'f%’f‘ds, can

vari ous noni onic an act ant
known in the |aundrgutnn@1dr Be meésuremydfqrpmwlengsa@eﬁps’cmcmﬁe msyrﬁgents

gggms suclh ??\ | leWI' eraecogia&Ohngm?ek@wlﬁneso (ﬁ\tﬁcat&EQOSREI Reghitlic
a po y en ye ol aur at e onza,, .l nc

WIIi amsportIy 3 &%ﬂ@ %}‘F’ﬁ?’éﬁ 'Eﬂré R‘éﬂalgéﬁol E“f(‘e%gk %H_Fbﬁ é’sed to
avai |l abl e from Cr amSurmd\yﬂrmm irtly, Newairoa kvarigry .ofCothker tippbraumefits known
hydr ophi | i zi ng age n | u S

known to those sklﬁstéél S\r% ?lyger angpiag%t E&aeﬁgd} ﬂ?hc?t@%sﬁgp ?" Hé
performance, i nprYANiAYs s'&ﬂ“l"’ﬁ"é:I ahde apionier detersive csurfF&MﬁhP i % ﬁggenera
agents can be addegypeokidwh m'ﬂ&@elatﬁlﬁryahlt@mu%agﬂ?diﬁb"uhﬁl121@9U5%nt§hmtghde

f bl t f th [ t I
B re “Por Bt et aderds s4enl B abRvEeBARREC a1 eal Renclabeites ¢ F'Be
- polymer prior to nREGOSPERSEr 200Maded polyethylenedlycel 20Mhsmopodaurate m}atliabbe
The additive hydr oghyyl i %hf‘g agﬁ:nt %ﬁ%ﬂoﬁe AR iySH) toaﬁ@eeﬂiyxyﬂﬁegi oleyl

subsequent to formgtion slibsequent o 'exit from an thru e |n

a nelt, wet, or dr¥ bﬂrﬁm(ﬁgg-pr UQE@; »pR¥3dahls frem; brodaey 4 W, Yorky o New
fiber to small di aY&errUSA) Ootherrtypes off Rgdrophel 2ihg cgentdiaindi techindques can

0t ended L0 APTAB BETMEE, oblhBET I P B Che IR RE NN the
capi | lary channel fibgerandbtextihe arts for 1ncreasing wicking performance, improving
'soil release properties, etc. Hydrophilizing agents can be added to

the polymer at various stages prior to use, though preferably prior

to drawing of the capillary channel fibers to their final size. For

25 example, the hydrophilizing agent can be added in advance to the

polymer prior to melting or blended into the polymer subsequent to

melting. The additive hydrophilizing agent can also be applied to

the polymer subsequent to formation, e.g., subsequent to exit from an

extrusion die in a melt, wet, or dry spinning process, preferably

30 prior to drawing of the fiber to small diameter. Of course, since

the articles herein are intended to come into contact with sensitive

regions of the human 'bddy, it is preferred that surfactants used to

hydrophilize the surfaces of the capillary channel fibers be nontoxic

and nonirritating to human skin. Various surfactant treatments for

35 hydrophilizing the capillary channel fibers are described in the

Examples hereinafter. Another method for hydrophilizing fibrous

surfaces involves subjecting said surfaces to ifonizing radiation,
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and nonirritating to human skin. Various surfactant treatnments for

~hydr ophi | iw@ egr2230he capillary channel fibers are descri b®GT/USPH/O3MER
Exanpl e§ hereinafter. Anot her  method foryg hydrophilizing fibrous
surfacer involves subjecting said surfaces to ionizing radiation, 13

‘e.g. in a plasm, eggd SHCH m&ﬁ@dan@%hthahadymavagﬁetmﬁantkw ehats there is
surfactant residue o

‘overal |l objecti v 80 F'éﬂ{]aﬁtg'ﬁtlﬁeé%%plqnl (;F‘E/ f:‘frﬁﬁeelééhac ﬁbefr f use %eerre}tﬁg
- which are spont anaeans,y thet oweriadl bgbjektive usdtﬂ#ﬁ@}lrer@mh'inéUaft"G] fibers..

- transport. The filppUsseThepsd wh‘?glintﬂpe 'sBBrﬁraHEalsQ}ewét%XETe Gy RRY PRids they

- nonwoven. The nonwoven IS prefera conprised of 0.5 inch helically
-~ curled, staple, c&b?l‘l“&?'}d@néﬁrfé?“? o5&r s 25. Met hods for form ng the

nonwoven include car diThg, fﬁmdn matecial, ofpthéointermediatbe 1hydre.64Bmagli bg a

met hods  may . | gg‘lclﬁbtqg Hﬁgrﬁﬂm‘w%}\oqg ferabqge%tnﬁ%ﬁhbmb 5 inch heh?a'lly

hydroentangllng ber’s | er. per

about 10. The resGuctads ﬁtﬂﬂéveﬁippﬂéﬂ!r‘é’!ﬂwehe@ berspas; s“ﬂk’!‘{j’ﬁt mn?mus thes

32/y|d2 st b agl ﬁ%mm\eﬁvqacnmrclasmgqf rﬁﬁdde:?Fh!sﬁ,hmﬁborfd,med Bhe | Bike.
i sclosed in at ent ication entitle ui.d Accepting o
Transportind®  aRANdiRg aﬁg S'f'ﬂjct\ﬂc(i de therm b5 Tngq 7 bepdlequnching,

filed Septenber 1ﬁydmﬁﬂang1ﬁugntamdsthihdmksonﬂmt febarsﬁhmmedan\‘ref per tfridament
intermediate |aye yltf;or'gé ?‘Fsﬂ‘%’ihﬁﬂﬂﬁgmf&nbﬁf&ﬂaﬁl?r ﬁ‘ifraaﬂs‘ﬁs #etigﬁt of

nonbonded fi bers éf % ers
25. In a part Bb@ﬂfapl-§ oZ4y -erﬂeii“éﬁblﬁjﬂﬁwe“ th?BP‘hkﬁ?Bo‘hﬁéaph BBy Shapnel

Eh?pped to a Ientgtflilbafs leoqk Qiéclloaedn nglwrs .t patemit n@ppl ieavion egepuswt églmd
et ween u nos [ NDS Jdes

det ai | belogiig A ?ﬁlp%é"%tae?}iaﬂs% % 4apﬁy3e}8bqi£ge %‘Jygﬁ% J,J18F Nd"
bel ow t he second 07,/943; 26,3 fo1 edvSeptambeo cld, e19925 Imetomslhqmpama 64431 -
Preferably, the int ervrﬁmﬁ‘?%ﬂial%bd értﬁél l‘ﬂftertdeh'ig%s'lﬂﬁre"ﬁ 3hay %oinﬁi'lfsb%d?lbonded

transporting contact —+med |g
adj acent and undefheensa IBmfﬁﬁ@meﬁhsgmnmﬂd%eﬁbbfﬁjl y intexme ‘%el layer 64

|R|t|al Ly i npi ngﬁawe cﬁpiﬂaryuréhaﬁﬁeﬂ]}f@ﬁeﬂsﬁms?at e aarticuﬁhmd preferred

Lo the secofd o FBARIAEEE: &he iippoted” PiRevs e tdpadd 187 R-ISHEA, oF il .80
t he | ower nost surﬁade puﬁot rts being3blawn ovrdeposited between uppermost layer 60.and

lowermost 1ayer 62, as will be described in detail below.

As can be seen in Figure 4 intermediate layer 64 extends below

the second surface 43 of web 39 located in Towermost plane 44.

25 Preferably, the intermediate layer 64 of fibrous material is in fluid

transporting -contact with fluid storage core 24 located immediately

adjacent and underneath ‘laminate web 39. In use, bodily fluids will

initially impinge the first surface 41 of laminate web 39. Fluid

will then move through the capillaries 40 from the first or uppermost

30 surface 41 to the second or lowermost surface 43. As fluid reaches

the aperture 55 in the lowermost surface of the web 39 it contacts

the fibrous material of _intermediéte layer 64. The fibers of

intermediate layer 64 break the fluid meniscuses which tend to form

along the second surface 43 of the web 39 allowing the capillaries 40

35 to completely drain. By draining the capillaries of bodily fluids

the web 39 provides a drier and cleaner topsheet 22. By draining

substantially all of the fluid within the network of capillaries 40,
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the fibrous material of internediate |ayer 64. The fibers of

i it er medi WO 94292398 64 break the fluid nmeniscuses which tend POTMUSH43EDNg

t he second surface 43 of the web 39 all ow ng t4he capillaries 40 to

.conpl etely drain. By draining the capillaries of bodily fluids the web 39

provides a drier tﬁadw@u eR| Ee%;nleeﬁhy&eneﬁu ﬁ&a'ﬂnh?ﬁgﬁymggffggtopgb#yb@dmhy

of the fluid vmthlg e networ capillaries 40
essentially renewdd¥195- t he next infusion on of bodily fluids. In addition
to breaking up the fl Uindad@itio6s tecbreakiny up hthesfluddomendséuses aifong ehewsécond

the Tibrous mat er iighegle bEUSETRT, ik, ERLS WALIPMIPLP YnHEBL RN 11Jeh 4 ay

I ntegration w t h £ SsOF bant " Cor & ent an
fibrous materidal @royide QQfsf@r?‘bé}mdc6?@924tmd"1ﬂhéihefihﬁf’ﬁb@t fR¥& 44 threugh

thte ' ”][ er ][reg'hat eft1 bé\y@ntaﬁy’lementFlolpgzr:ee'TgﬁﬂﬁlseﬁﬂétnE‘Etdlﬂeeﬁetibng'bémou&-e 24
material o ein er n ab ent. .cor c

enhanced by the @P&ﬁh%ﬁm d WLent ?ft ﬁée f 15T ’r?gfeﬁla-&?r ?P‘t heﬁber
i nt er medi at e | ayeenténglemsnti lbptmnnghef Ifiibdousnmetgrdeai o¢f e wirterned at e pbayest
and the underlyi ”34%“@@&5%&1‘.%@3 QFGWQ%ﬁl&HUbP ﬂaasnmgemy kérled

created as jgpose convent i onal rrﬁ 8n ing. -
Convent i onal he§FWﬂ!’§ Pf thepfibraus sgteni hﬁd\?ée%["qdéﬁtfe ayen 84y ock t he
fluid passageways in tBye imppovingr Fhgidt hme@m\mnt betwet e tiveaptdpsheete saridr cthe

properly draining, an yi b Iy, Tl ui e i

absorbent core. "ﬁﬂ&aﬁgﬁl 8%’?”&%@%‘2&\% aus'h‘wg ehﬁim I'/gs f{'j %sﬂ %Sg%r"ggg e%a
stiff, rigid absocheatedarasi capposed cko i conventtenal cadhesivebor dhersri edonding.n
its use to absorbCQMn‘tYoH]U'aﬁﬁ%s@Q?V?f‘t* fp13éd LR Fokoftydhine r@'ﬁe‘ﬁdency to

t oget her the psheet ~an rtially estro sel ected | ons, ,of

each in the ngg goeh tfhﬁs%ﬁ‘b’ plp6§ gwaysr H@sg w%deﬁomqso% ing the.

;endgrgql i rr}ofarylj ouSpﬂaaHa phromageopelr1y | drainifly ardomdtmgatbonbodillyufwmsh
or bodily fluids n yi r

ea. . “secondary t SpEha® SpOEIYEREREOrANG COREC! P SadiigFEn ) eRPed e nse, of

the next infusi ondegsivesii tepdsftaiicateate pestiff, riagikﬂl ngsonbnet a;réﬁ)%}ﬁeefhwmftsh

a fresh, dry apaeﬂmCEomvltizﬁel or e’r'bscﬁ@al {rfYs rmkw ot b%ahfy tfwmds

can be seen | 271 Eamteny ionalo bhermal  bapding, sents, T096uied P thpshest and cors by’
partia’lly destr_oymg se'lected portions of each in the melting or
fusing pro{:ess. These destroyed portions are rendered impervious to
" the passage of fluid. |
‘By providing a continuous path for bodily fluids between the

25 - topsheet and immediate underlying layer, e.g., secondary topsheet or
absorbent core, the topsheet is renewed for the next infusion of
bodily fluid, thereby leaving the topsheet with a fresh, dry
appearance and feel. The sanitary napkin 20 is able to continue to

) receive fluid until the absorbent core 24 becomes saturated.

30 As can be seen-in Figure 4 innermost layer 62 may extend further
in the z direction than uppermost layer 60. This is due to the fact
that as the film is formed over the forming screen the uppermost
layer 60 must travel a greater distance than lowermost layer 62. The
degree in difference in the extension in the z direction between

35 uppermost layér 60 and lowermost layer 62 may also be affected by the
mechanical properties of the film used to form each layer and forming
process conditions. As the film properties are varied the exposure
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in the z direction than uppernost layer 60. This is due to the fact that
‘as’ the fiWM9422393r med over the forning screen the upper nostPATYSM/0BIB2 nusSt
travel a greater distance than | owernost Iayg% The degree in

difference in the extension in the z directi between upper nost | ayer 60

and | over most | aygy rﬁiq?e(g”ﬁ%rﬁué%ﬁ%r?ﬁ O CthiinldGLECIAY Ol LIPIRY LSl

the filmused to (i ayer and form ng process conditions. As the
filmproperties 3£%Or4HGI¥d the exposure to the fibrous material of
internediate |ayer The opacitybefvappertost Claydrngld yandlHowemmisitt Yaydr 62 may

upper oot aver Bleaps dNGLTIS! qos AT For il €0 G SRORE) P ptI Rl B

For exanpl e, uppernns be rela
provide a mdre cle® Iﬂh\keé)/vtgwpa%eafaﬁ@r Gaep"qudethe'"°"éxﬁ3)%'€:mé eo\"suﬁhe

}‘I br ou?52 mat e[) i al appe@f-adcgt fdd&adtat the a!ﬁﬁoksﬁﬂ'e ffcr hahepagitirgu®f malBeraTOSbf
ayer nmay be i nqreas 04 Prov maski ng a Ver or goncea
bodily fluids- E’g ahs « lavsr Pﬁe sd’PBEﬁly cfgﬁ néw%?oﬁay%rr o@i dnéy kye
vi sual contrast smclrhuedf itor puevidet @r maskigy f€estestonmoreri er béenceal tbadily
user. The variousgy 3y frﬁbﬂrbwchi’ﬁﬁﬂp'ﬁa' |3bs6 ‘Ed"c‘ér&’e%?’%r”‘?ﬁfo@k&o Pfsu

treated with certain Tinishes or_resins in order to enhance certa':l)n | ui
properties. 10 pr <FaBtEdtt, sor hbat pfihreus mateydal ot Hpacomes, Jparne, Wigible to the
- hydr ophobi ¢ fini sisees conpared with internediate | ayer 64 and | ower nost.

| 62 which | |

Frard which  comee. TR Sariels, Yayets ChEiEkscoBRERIYY BEFHIe et 39 Hfy, also
experi ence a hydrhgphtreated ywitthadiertain t find shesaor ngesinSdrinvmgerf e cenhance
the direction of éé?‘%aﬁprﬁu% propertdes., bBPrEF'&a%‘I',Vf aGR UpperMoSE- 1ayet 66 has a

o9 T SE  mera T hierop ol e, B as AR FRh A LBCRBR RS AV B4
- decreased pore sigwd i howemmost dilagert i B2 Whigh e are 10generslly aprefemably gambre
of U5 mact oscopi ey oa} e The LA NG SRS ot ToREREY' RFHPC SR 2
as a. topsheet on %tnruat;u'@r twouid ather| PerAsn%nabbYéwhiHFngLu’f‘édePtbhetbuéb
339 conprises an d{aRfingh Wi%ﬁ@stfo#-@é’ Sn ¢RE di@el:@ﬂﬁr of I theNkeT& A pP@\Vﬂéd
362 and a% |ntbeyr r{'I?nce“ gttlr'efacea¥1nxshes Th1snar?{vqeg ?orce lrsypreferabh to one
provided by decreased pore size, since flow is directional without
any 1mped1nfent which may be caused by the decreased pore size in the

z direction.

Figure 10 is an enlarged, segmented, cross-sectional
25 illustration of another preferred embodiment of a macroscopically
expanded, three-dimensional, web 339 suitable for use as a topsheet
on an absorbent article. As can be seen in Figure 10 the web 339
comprises an upper or outermost layer 360, a lower or innermost layer
362 and an intermediate layer 364. Intermediate 1layer 364 is
30 preferably compi'ised of a fibrous material as mentioned above.
Layers 360 and 362 are each comprised of a coextruded film.
Preferably the outermost layer 360 comprises an inner layer 360a and
an outer layer 360b. Similarly, innermost layer 362 comprises an
inner layer 360a and an outer layer 362b. Preferably, the inner
35 layers, 360a and 362a, are comprised of a polymer having a first
melting point temperature which is lower than the melting point
temperature of the outermost layers, 360b and 362b. Therefore, when

-
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" 460, a |l ower or inner er 462 and an, i nter dlate

preferably conprised of- a fibrous material as nentioned above. .
‘| ayers 30W0 9422893362 are each conprised of a coextrudeE/US94/03162

Preferably the outernpst |ayer 360 conprises,an inner |ayer 360a and an
outer |ayer -360b. Simlarly, innernost éger 362 conprises an inner

layer 360a and aRp@upfly 1saysgﬁaae%§3bto ﬁ’éﬁf e{]tabi ytempEPfiurbm}%Yé a’é’lﬁrsﬁrst

360a and 362a, are conp ti ngI
 tenperature whi cReltigg PBW@r teF‘Pﬁ'ﬁt“'tehé’f Héb’?"sng?s poAMd 3&2#pecrnd upel oy thhe

OUE er rr?s; lflyerﬁ namhgaﬁaiuﬁ%bmpermﬁ*eefogr €he Weeond orl Gutle Iiyelrm 360b and —
- Subj ecte (0] e a ra abDo A

e e ot T aban.oh ehebPBRH 15 Cops AP ditalE y ekder Ep oPermiSt Haver
~ tenper at ur e5 of théﬁo si!ldonmempsbdtae'erI%}ersPerew1an&h86izmera1!MsMOab@ndi
5 obtained direchby et uaBsrimisaPyl eaiptised BYCEVIRAR] the RRLERRt! PayRFs

362. Preferabl.y. the 360 re substantially
conpri sed of EVA %P@h% heﬂgﬁt I%{)@Piyéﬁé st antial |y conpri sed
of polyethylene. AlteAhtearnatively, onutamnost Thyerer 36(B6flay mbg domprisedprofsea

O B Soextr uded Liddi FRN ak "ol Fidursh ! CaereR e hods™ Ser 382

I S a honpbgeneous structure as |I us rated

outernost | Wer 389 ayhgmagenequspsiryistune ag ‘Héﬁ%‘@‘éﬁ%d§ Etguret 4 eAlternatively

Illutstrgt Sdflln Fi gufePmdst dager rmrméetbel &13&2 ormx Ihﬂm@@mbrubseﬂ?.@?uﬁt, as

coextruae Imas r,a 1 N | e ren 0,

SR e in the VUSRS S n ) G inermott, Vaker 383, B2 Bp 7 Eompifsed§e

can be varied deqentiudgd filenas tilastwatedsin FfigunendOmanitf wdlUrber appirgate
11 is an enl argedto SRENBAGFEd ih la?ffcfwa)‘grﬁle !Ws?{aﬁng?hﬂ{e vap{q‘ﬁge’f{fe

~ enbodi nment ,of macr oscopi ca |nenS|ona
" suitabl e folduse a% ¥eb o 33fectatonben Véb‘%%ﬂr béﬁ!e“daﬂﬂ apen  thes

~seen in Figure nin'hfacﬁdi@r web 439 conprises an upper or outerm)st I-ayer

| nnermost | ayer 462 | W@f abfya'bo Fr%“é’d Grone 8Frb %-FE u§°‘;§t‘f’ﬁ?;1t u‘f’@"agf
di scl osed i n Fi guasother | rprefeerkdat @embedimenti64of s r asra:nqpicmnmu expanded a

fibrous material tlﬁ-eﬂl-éﬁﬂe%%a?b%ﬁ’ dﬁesﬁggaﬁig‘)?é 8 a§169 ebpshebt 487 an

conprises a Iurallt¥ m Croapertures y t mcroapertures
465 are a p2 t er n2ksorbentc  Attdcigy ¢ fifo- ‘Fanebesu??e&ce"‘ab@rgr“ﬁl dﬁs ey ebng3s -

comprises an upper or outermost layer 460, a lower or innermost layer

462 and an‘intermediate layer 464. Innermost layer 462 is preferably

comprised of a homogeneohs structure as disclosed in Figure 4.

Intermediate layer 464 is preferably comprised of a fibrous material

25 as disclosed above. The outermost layer 460 of web 439 comprises a

plurality of microapertures 465. Preferably the microapertures 465

are a pattern of discrete volcano-like surface aberrations providing

a soft and silky tactile impression on the outermost layer 460. The

microapertured outer layer is described in greater detail in commonly

30 assigned U.S. Pat. No. 4,629,643 issued to Curro et al. on December

16, 1986 and hereby incorporated herein by reference.  The

microapertures 465 may also be a plurality of planar aperturesi The

planar apertures are distinct from the “volcano-like surface

aberrations in that they do not alter the planar configuration of the

35 film, even on a microscopic scale. The planar apertures penetrate
the thickness of the film.
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a soft and silky tactile inpression on the outernost |ayer 460. The
‘mTroaper Wor 223 er | ayer is described in greater detail i rPGRIUSRIMNBLE2
assigned U S. Pat. No. 4,629,643 issued to Cyyro et al. on Decenber 16,
1986 and her eby i ncor por at ed her ei n by r ef er ence. The

m croapertures 465 mayhal smﬁaasamatmatl by @ﬁtq@hwﬂtean@yémrm isThin phlandr

apertures are voI ber | Qps
in that they do notﬂsk{}gm?h Bﬁ{gé:ﬁaw@bﬁ gura Hﬂﬁ‘efh%# fﬁet%vgo Eé\lrﬂogg
~ nicroscopi ¢ scal dayer 4§ sychuthat anyr fhndantedwmad bn tee tCIﬁDt'k‘riés%S 680 t‘ﬁ@

1]: : {.Ilmd t raﬁZpTPS | nt)é Q{@E?ead 5 e ﬂlhcrdikerét!rd?fte?;ﬁd'r 1&4&@6??:111?% trﬁangiribr%ed

t ayer 460 suih thg'f gﬁ?/ f‘f'%ﬁr&thg‘cat'dr%ﬂaﬁ%d%gg "L%qutM athees RS \c,hqupdgées
drai ned by the niceonsiptingurdés théoutefimestf Nayer W60) inaetmestspeydred6l nand Hee
oSt L2l SDoPbrglhatbEL{GE, inthonddiShs 116 sgbOURBRI TR GNP ies
i nternedi ate | ayef"QJBIl‘CWAB%WFﬁgﬂﬁ; aﬂq ghepughythe fntershitdad asrace A82stodbe
and through the isdécondt$uriface M3CeF 48B 439.t he second surface 443 of web

. 439. At ly th 4 f 9 ' .-
mul 11611 ot Cy1%e 1 ul oRHEATREF VBT Y BlysvmgsE1aURE 48, of e PL T oohprise,ay

whi ch are subst anmildiipyicinpl b€r fiuidehandding:capdhl arties amhdheefinstk surfadeuiof

handling capillar{gs b8 whith ! 'sﬁBsfa‘nU’i&’H?a@ﬂhﬁg qaptHs%r ké@h%ﬁhtlﬁint the

degree of capillary suction sufficjent ansm t

first surface of PéaoxkefyEheidahandliing cﬁE"Hﬁ‘l"&%’E 49 Jﬁ‘%ﬂ@@%’écﬂ&!‘%@ﬁf‘%@@g
of the web by captdpialaridist rexhibitn. a H@e&ubﬁ‘t apiHary swetiow dufficient to

et CRets | ceanste SEREL %4 g MoETE s Shitass’ B AR RbYedRERENC Ty
her eby mcorporatthi hdivectioy oEf dthencsgcomi gsueface2 ofs the cwebr g#d capiliary - -
segment ed, Crossa@ﬁﬁet%a' Th‘é' Sifbs fanm;mesrmamg g'iiif’djhﬁﬁﬁ’mbfﬂ-’a%hlmeé‘ apeb

539 swtabl e for, use, as ri,ses; an upper, or
out er nost | ayer 5‘&?‘:"&"?"0\/\3} &itﬁﬁefdﬁ%it | y fommen] yagg“dﬁ"?‘ht ﬁrsmaopa&re
|l ayer 564. As ca4,637,8HeAssucdmtoi Queldette tetealelon53snuasy 220,01188Rdnd hereby

ﬁ;gf;urtehg%'t ggnfnctalrlpj&aalt ayheregn bypre erence. 570 therein. As  used
Figure 12 is an en]arged, segmented, cross-sectional view of
another preferred embodiment of a web 539 suitable for use as a
topsheet. The web 539 comprises an upper or outermost layer 560, a
lower or innermost layer 562 and an intermediate layer 564. As can
25 be seen from Figure 12 the web 539 is a "planar®™ structure having a
plurality of apertures 570 therein. As used herein the - term
"planar”, refers to the overall condition of the web when viewed by
the normal naked eye on a macroscopic scale. The web 539 has a first
surface 540 and a second surface 542. The fibrous material of the
30 intermediate layer 564 extends below the second surface 542 of the
web 539. Accordingly, any fluid deposited on the first surface 540
of web 539 will be transmitted through apertures 570 toward the
second surface 542. The fibrous material extending below the second
surface 542 will break up the fluid meniscuses that tend to form
35 along the second surface 542, thus permitting the apertures 570 to be
completely drained of any fluid deposited therein.
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"planar”, refers to the overall conditian of the web when viewed by the -
hotfmal nalk¥@ 94YBIDn a macroscopi c scale. The web 539 has a fPCHUSSNHI3IGCE t
540 and a second surface 542. The fibrous m;geri al of the internediate

- |-ayer 564 extends bel ow the second surface 542 of the web 539. '
Accordingly,. any flui 8.deihasAbsedbent Cohwe first surface 540 of web 539 will

be transmtted through @p%%di-rb‘éﬁt SL&het c%gar“%yt t’beé S gogﬁi&lﬁr H’ic'g?géz wh1ért{ ois

fibrous material exten r?% e ‘secondrsur a eak "up
- fluid meniscuses FaRablee t@sﬂbbmalwng’qthéandHGUWrf(aﬂas b4 mensesysand/or

perm tting the aparing)es AYGhown bin FegEredt ¢! dndr2li RRE &sortbnt§ boved 24 has a
The Absor bept Cor The abs ent ore

deposited therein 0 or 4
ma)e be anyg| bsoP?)deyntsJurﬁﬁ%%s a \Jereen it iSYr %&?ablséde o?dgeﬁbsmdgleﬁg fhe
retaining |iqui dsbsorbent coreetbamy berdianufastiuned .in wsdehvawietyn oFi g’ureesaﬂd

and 2, the absorb orn 4 ac r f
Soges, anona e Cif eSSyt Y 04, ot

variety of sizes &Hcd)sRBd §°Tea yi ervéc‘,'f%ﬁﬁ'gﬂfa}‘qub bsorhent graterialgogomenty
asymmetric, etc.)usedd fo osaritaryle napkiinet \andf dthewi dbsdrdantenttighéer sadhs as

| t |.e :
comon ¥ Sofl " Sphatal USRK Ta Al EaeBRYFrePEdd SheFs SRRRS, ap
of other sui tab?’@mpébsd’rfbeﬁthemﬁéﬁiﬁ]% abspchene mateeps céndludesecreped
waddi ng; el t bl ovgeial ysE wadd uqhemanfaaﬁogmynﬁhmmha% Stcb?ﬁﬁ‘d‘e@h?mcan y

nodified or cros I nk osi c a annel

synthetic fibers §€fcflﬁ cr"f"t%tlFJpo? Ty eSHass- ﬁ'@@#s agt“&f’s?ﬁ\; g‘ el"Fss&iP‘ ary

i ncl udi ng.ti ssue chanpel afmbersssmthatﬁicnﬂba's aheloriserthmpé‘dowlsyesteﬁbﬁ‘mébeﬁt'
sponges; per rheR in t

any equi vﬁ]uent apecaQ mat er | é\l tﬁg;‘?lem{'?%ugﬁﬁ ons g? qg%‘les‘rl%fd {‘?srsﬁ%\ j?'m"@%eg’f

t hese. The confi gihsarbﬂﬁi arf®amenst abserbent ofsmn@esabséﬂmsthPMemso
be varied (e.g., iH&%rEélﬂ:Ofla@l‘Trrﬁorihaf@Nai‘@'\/e dfarxhyg EGUivERIntZORgkerigl 0- or

SR e I VL TR AR e A
wei ght acqui siti on zofhes configungt ionnpnd censtractionnof ctheaztesosbent core 24 may
str uct gfe;)e Cgfrlrgag%gﬁbeab?ﬁqrehega Oégp%ﬁétxbsgibme cgpé%ﬁe%v& Varytiig SASYbér
zones (e.g., profiled so as to be ghicker in the center), hydrophilic
gradients, ! superabsorbent gradients, or lower density and lower
average basis weight acquisition zones; or may comprise one or more
layers or structures). The total absorbent capacity of the absorbent
25 core 24 should, however, be compatible with the design loading and
the intended use of the sanitary napkin 20. Further, the size ard
absorbent capacity of the absorbent core 24 may be varied to
accommodate different uses such as incontinence pads, pantiliners,
regular sanitary napkins, or overnight sanitary napkins.
30 Exemplary absorbent structures for use as the absorbent core 24
of the present invention are described in U.S. Patent 4,950,264
issued to Osborn on August 21, 1990; U.S. Patent 4,610,678 issued to
Weisman et al. on September 9, 1986; U.S. Patent 4,834,735 issued to
Alemany et al. on May 30, 1989; U.S. Patent 5,009,653 issued to
35 Osborne on April 23, 1991; and European Patent Application No. 0 198
683, The Procter & Gamble Company, published October 22, 1986 in the
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t he i ntended use of the sanitary napkin 20. Further, the size and

absor bent Wapea2898 of the absorbent core 24 may be varied to PCT/USSW0dpd2e
di fferent. uses such.as incontinence pads, pantjd i ners, regular sanitary
napkins, or overnight sanitary napkins. Exenplary absorbent structures for

use as the absorbemnamé QfeDdéniOfet! FE, BREF YT thésty patdme afd eincd\gwrafézﬁqteréfh
.U S, Patent 4, 958’y26 sued to Gsborn on August 21, 1990; U. S. Patent

LS
4,610,678 issued t V@é?ﬁﬁwee-t al . on Septenber 9, 1986; U. S. Patent
4,834,735 issued to Al dihennatévelyl,. thonabsorbeit, cores24 miy SompPiseerk laminate

5,009, 653 issued - r ri 3, 1; p :
. Appl i cation {.}l)o 0 fgguc%gé’ %E“éﬁgfgi)t g{rr é Ggél%?e o&%&%#%ﬁgﬁtsﬁ%ﬁl}gg%begw
'22, 1986 in the  ab%orbeRt gellingnmaterial) andcongf orhdYEe p2heskSs Yr ewebs of
i ncor porated herei krbgs-ehkgdencedluistier fdbersl v, Suitdile adraesdEimkedotelRosic
O e ATy ! e eofURR |6, Al ard deltPibed®lin, u.s,  Pagent
super absorbent polyneric ~ (or "absorbent” gellling "materra and--‘one  "Or
nore sheets or #eB88,083 tssyed-tq fleek etenl ulapsiDecembescdl. 1988;i Veab| Patent

desorbed a0 S, RSl SELEY LG Debicet RO rIOUS, Aa9 0L S o Fatent
1989 U s  Mrent 445@23%4%"3“?@’5%gc"?@e“D&Bng‘ oOh Qpcenbg; %;r 5558;18‘,"" s
1989; U. S. Pat enPatenk89%,898; 642 sissted otccMomygeet edl .alon Febimrgnder1998; U.S.
1989; and U. S. Pat , 39 [ t e a Felr yar ) :

U S. Patent 4,935, 83{2‘"‘45 Ségsesgﬁgﬁlnzé&%g Jﬁq%/gg,t C}@E%Sko e&gl eelg IAEF% %gt (J;f%? Qnt
Appl i cation Publi cABRlsakinn PubligatisnsNas. £ 425 UE7AZand @ 4271hB1% H2aPul] ished
gag]e_ oftHerron eg ag- tiliéll ﬁ%& 16% H&-ﬁ&:ﬁa agd aFE’Ooﬁ’amyt ];G\pphbmti?m lEPO Pak/gnt

ubl i cati on : . ished . in n n,e . on

29, 1991 i nc??pora?@@hl‘féfmnh Pﬁﬁﬂ‘@ib‘?’brﬂ%. 0'I',Eggl gﬁer{@t é’tﬁﬁﬁ?‘sﬁ f'bfm.gd ngpe aa/f
| spee:) of bcr oss-: : nKerroneét _uﬂosdn:_?ﬁy 1281, s1991atincorppratedchérajinrby véferancec! es

' absorbent gelling n r4.ak e s |

: ﬁavi ng a "c" gonfi gr gﬂ‘%r;la\?\%%antevﬁa\ég ﬁrg&ﬁtﬁﬁgﬁi}fh %?ﬁ%’&égg&gﬁgﬁng?“
- forms an upper | a?ébersarftbata'ﬂrmﬁerthq ajavers ofn partigiest iofe absepbantnegelding

- the lam nate can bgafeMigpd ime@ﬁbétoﬁbeﬁriﬁaﬂeﬁ(ﬁ,thst'cﬂ ppbarsra8vheving a "c"
. separate Web§00f CI‘OSé-

e g S abLALIER Jian, e £ e - IR WEaRPRE R  forms a
upper layer and a lower layer. In alternative embodiments, the
laminate _!:an be formed in many other manners, such as by providing
separate webs of cross-linked cellulosic material (or other absorbent
material) for the different layers of the absorbent core laminate

25 other than a single sheet, or by providing it with additional layers.

In this type of core, curled, twisted, preferably chemically

stiffened and cross-linked, cellulose fibers are refined to provide

fibers which can be used in sheet form as the absorbent core. The

preparatioh of suitable curled, chemically stiffened cellulosic

30 fibers from which one can prepare the refined, curled, chemical

stiffened cellulosic fibers used in detail in U.S. Patents 4,888,903;
4,822,543; 4,889,595; 4,889,597; 4,889,596; and 4,898,642.

The use of such fibers in combination with absorbent gelling

materials, and means for manufacturing such combinations, are

35 described in U.S. Patent 4,935,022. Such preparations typically

involve the use of aldehydes, such as glutaraldehyde, as crosslinking

agents. In addition, polycarboxylic acids can be wused as
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other than a single sheet, or by providing it with additional |ayers. In
this typeWex94238% curled, tw sted, preferably chenically stpdrussams3mad
cross-1linked, cellul ose fibers are refined %% provi de fibers which can be
£used in sheet formas the absorbent core. % preparation of suitable

curled, - cheni caldmssmkﬁﬁger@@nwe' 1y Qﬁrn? bd ﬁi {maawﬂhah dthRer Ctﬁé%né for

preparethe refined, curle g emc stif #Bosmfl ers, use
detail in U S PHERSE 8 %e"g(fs“"sﬁ ‘8';52"5&% Wonigo fibers sngaglse sknown, and
4,889, 596; and 4,S3@B, thiarsTinw dsoobe sused heresng a‘rthoogibm’mt |fd)und/\nabkbrbency

absorbent gellin I o] urgd,ng C

o oo AR By B hysBeND), ol Lo 855 0o bWhen e
preparations> tydiiPars.y iReferepse: gan  be B?d%I‘EiehWeé'a"EQ}t?h qgg.atwns in U.s.
gl ut ar al dehyde, PatentodsB9864gamyPOTSUIS) 88CIN5EE Ofor other GBEM Ryps C Once

aci ds can be: ;u o e Wi, | | e
appreci ated t-hat igt E‘ggd'means Efgdpréeeqzﬂ ‘3% 39%%% %gsgffm?gd t°c8'r‘$)"df‘83|"&°
fibers are al so filhexsm used §gcnr¢nab‘ersherayreaﬂesnedoeah;gehpmercereﬁ usedhdnghhe

the fluid absor bqﬁsyt,&@opprtmesino@,yhlag suboptinmal as conpared wth the
above- rrentloEgd fi ber E R!egerence can be made to the various
citations Uus. P e £ 642 and PCT U. S. 89 01581 for other fiber

types. Once in hand, Thaecbazkshext ezl {sulimpervibubetios 1 iquads e{e.geq henses andder

bract ce. of used BT FISAELCRRIBIIRN G8°% BRE palE, sim,
liquids (e.g., nattkoughrether flexible diauids ipparviousomytenials mayualso be omda

thin plastic fil s asdd Hedbiw! e ftbﬁfflbmkam PefdiRe Ry ﬁlﬂﬁer‘ﬁi?rdﬂﬁ
al so be used Asuseldhreln he t .rm flﬁe refers fo.materi SWhICh

are conpl i ant® an§OURY 12N 204 H/ﬁcé'ﬁ? V¥ cenform {)‘eﬁQFaqe@ﬁé Shapg, @Sn‘f‘lﬂ}r"grﬁnf
the human body. ofhtherhuhamcedy23 Theebacksheet23cprelants tiies exbdatesnabsorbed

contained i n t he s SCiiSThed $r°tRe JHORBURL ChRE A \roh FertThe aAREI A Wy e

sanitary napkin and unger gar nent
backsheet 23 n&gn icﬁusthﬂcoﬁﬂmtsié‘y anﬂtkﬂ@n 20r swshwodgken mt%l‘l #Ajamas  and

pol yneric films &uﬁrg&ﬁmédtetfm%élsbhékiﬂebﬂs 28f |yt§hh9y|&ihﬁri¥e a woven or
Prgltgflrgf)yl en ) of épiv&"@v?sm%fpép&[) :xég{S-UChfﬁma such asc%%tere'n?oplaspic f%li'ms of
_ polyethylene or polypropy'lene, or composite materials such as a
film-coated nonwoven material. Preferably, the backsheet is a
polyethylene film having a thickness of from about 0.012 mm (0.5 mil)
to about 0.051 mm (2.0 mils). Exemplary polyethylene films are
25 manufactured by Clopay Corporation of Cincinnati, Ohio, under the
designation P18-0401 and by Ethyl C'orporation', Visqueen Division, of
Terre Haute, Indiana, under the designation XP-39385. The backsheet
23 is preferably embossed and/or matte finished ‘to provide a more
clothlike appearance. Further, the backsheet 23 may permit vapors to
30 escape from the absorbent core 24 (i.e., breathable) while still

preventing exudates from passing through the backsheet 23.

D. Optional Retainjng Means '

In use, the sanitary napkin 20 can be held in place by any
support means or attachment means well-known for such purposes.
35 Preferably, the sanitary napkin is placed in the user’s undergarment
or panty and secured thereto by a fastener such as an adhesive 36.
~ The adhe_sive 36 provides a means for securing the sanitary napkin 20
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- pol yethylene filmhaving a thickness of fromabout 0.012 mMm (0.5 ml) to
‘abbut 0. BEA9422393 (2.0 nils). Exenpl ary pol yethyl ene fiPCRUS03162
manuf act ur ed by C opay Corporation of Ci nci nnf’f' Chi 0, under the
designation P18-0401 and by Ethyl Corporation, Vi i squeen Division, of Terre

Haute, I ndiana, umg,er the NEroteh! gm#a;mfx% %?aﬁﬁy s DacksPerh 68 410 of the

preferably enbossed and/ or

pr.ovij I ot.hl i ke
appear ance. Furt Houter¢ ﬁﬁrﬁ?&Ekglﬁeébe ZF%Deﬁferﬁ t‘své;ﬂBFgPt‘b‘ t@s@QBES‘f"Fom pry
absorbent core 24 {dhesive lbreqidvaked inithe ati For puek epirpoges cadabeusiedofior

passing through tIVheaGiRIAGH  arelh,  GHthOnBlesBEHAIENG IVEANSGIHAE: bbis

sanitary napkin 2 e by-a 81
means wel | - khown fryeferrsd. puSrqiégbke a#hweveabmz Centuryafr 30—y v nmsw.fhcwed by

placed in the usergha G@Q‘ﬂ?‘ﬁﬁdﬁ&?‘ive@rcm{iﬁhaﬁ%ﬁeﬂlﬁr@dst oai&f Qn@)ﬂn@tant Lock
fast ener such as gli}éswefafg J1§ ﬂwe i {‘FO des rrean £
securing the sanit r? pyFasgured dy WMot r?'f% heFIGale M¥.°
Thus, a portion orBradgeumtet'heNeut derseafurfe&uetdﬂet kﬁdhbaweshéutenm aee also
coated wth adheg 3¥§1bed Aﬂyu%dh?ﬁté’r& Qr%ﬂi %§7uswfmhttme Shdithey r?#wn is

purposes can be use adhesrive ressure-se |ve.
adhesi ves  B@i ng Alreed, ﬁ%d USGSUﬂ"D%leEe-‘é(S‘ﬁésﬁe&‘éitidPe aé@ﬁ‘-i’d'ley 36 3bs;- fypicall

manuf act ured by t hversd wmnAdhafenu%worrmﬁhl qnnaf 3P| inrboveder Otioo; keeﬁldthe
Conpany of Bri dgether Ve, RByfronfedtpe’ ORHR: adiRing L s BSeE JHBRE tpan, phe
al so described in crofch pPetiamt ofl, the 7padsy . pribefts use heSeitabl erneleassil ineriss37
placed 1N USe drB®alf CORToaf ¥ 'thi® abdVPétetencetl U, ss PAbRICA, by, 697

covered with a rem)vabl e release |iner In order to eS|ve
fromdrying &t ofn¥dcemmersiably, avaijahie Jehease Hane'f%ecweﬂbh t ifR <§P°
the panty prior t@guvpéses Sunt@éohm'fﬂeeaﬁa-dihnert&m3‘7inﬁrt®ngalmmﬁlmcmlfbemﬂable

ol ease. 11ners  dBYARAR v 1NEkn are pUabUETE SypTKIZE VR SLaear Do RRjR. ot
Non-limting examﬂfeschcb(:h sarg agiEnafactueed eby |t1er Akaosi IBICOOMTR 16 | ok nynatsha,
and BL3OM> A Sil Oméﬁér&iwt Mrf smtﬁpry(]aﬂa?k?ﬁ% ot tﬂffi:ﬁ@z/%&h‘%n t90h Lis used

Corporatlon of Menas sconsin resent

i nvention i s2lsed Byyrenaydog nide; Felease chiner 37néﬂx3ﬂ‘e§ﬁﬂft@ﬁel"@&fi!'%r the sanitary
the sanitary napkin 20 in a panty so that the adhesive 36 contacts the panty. The

adhesive §6 maintains the sanitary napkin in its position within the
panty during use. '

E. 1 Features

25 The sanitary napkin 20 may also be provided with two flaps 34,
each of which are adjacent to and egtend laterally from the side edge
of the absorbent core. The flaps 34 are configured to drape over the
edges of the wearer’s panties in the crotch region so that the flaps
34 are disposed between the edges of the wearer’s panties and the

30  thighs.

The flaps 34 serve as least two purposes. First, the flaps 34
help serve to prevent swelling of the wearer’ s body and panties by
menstral fluid, preferably by forming a double wall barrier along the
edges of the panties. Second, the flaps 34 are preferably provided

35 with attachment means on their garments surface so that the flaps 34
can be folded back under the panty and attached to garment facing
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napkin 20 in a panty so that the adhesive 36 contacts the panty. The
‘adhesi ve WO 9422393ai ns the sanitary napkin in its position weChUS94/086pant y
during use. E. Optional Features The sanitaré napkin 20 may al so be
provided with two flaps 34, each of which ar® adjacent to and extend

laterally fromt hgy il df Qgﬂ:pagéét hepalsioL bwér gﬁéeﬂag'ghg,‘f LéRe 36 2k6p H\e

configured to drape over the es ‘of _the W S nties in the crotc
" region so that thtaNtary napkig, 20 propeydypositinned hEhed3BYY-of the wearer's

- panties and the thi ghthe Fapd I338p6an3beS Lot radtedeastvaribusdwapesiads indliud fig

" the flaps 34 hel p_serve .t o.nreyent,.swelling, of arer. s body .
"~ panties by nenst r'%ﬁﬁr Yﬁisd,g"@rlgf Z‘n"ab'r%\?%%@ﬁ"feg’imbﬂéﬁsie\éfut}ﬁés'%m ?gﬁgﬁﬁﬁeart ons
al ong the edges off thesqpaatenigls. Skunther, tthe flapss38mayrbke gr serarabe yelement
gaow deg W} t lhdafj tag&lagﬁéu dtraeatrna ABid [Bwy samtant Ef;t‘?é AEPKIR. tbh?&arf héonipfsts
can be fol de ck under e pa attached . to garpent facin
side of the pant y?xete“?wnﬁh?%tta%ﬁ”a[%ﬁ#‘qdéﬂé t?'§4b‘§§F ggek(éeﬁ t H@‘gﬂ'ﬁ(i)t ary
napki n 20 properly pokinumberc@fi sartilary aapkinsThayihgafiap84suidablze oroaddptabled
~of various materi jedclgigin i [ s b ar . O¢t he e .
backsheet, ti ssueargrds%or%?ir'\a? ','%ﬁéﬁﬁ? g%’ﬁe'zi rrgstae?f afll"s&"mtlieﬁrgtﬁ ﬂe?f‘_vetnﬁéo?l gbes
34 may be a@epardﬂt%?%ﬁeérréhtu-eﬁ-tﬁéma # S8 nt78renhitiedy " Shaped odandtary, dlapkin
?apkl n or t can) COffthi FRapsn| efﬁh@@ftd)f\!ah IEi TP hhﬁﬁFAu&Zsft?fld, t maﬂtaaulksh%tew
i.e., unitary). r of..sanifary, napkins, havin su e ar
adapt abl e for useﬁ’\#y{g}?hsng‘a‘ife? ar%"xami ﬁg‘r’\gf' thie“%F@s ‘ﬁqu"nbéﬁqrgnoﬁrﬂay
di scl osed in U. S.20Ratl886; 4,687 U453 Batent| g 60%04pcd etbitiledr 'Sanjtary Wapkin
Fl aps", issued t ' on -é%{%s 7, Pag e , 589, 876
entitled Sanitar ?%gg'ki@r?k%@%u’ed 0 a%@ﬂ'ﬁ?gono#uﬁ%} g%’, %gg'%; and
- U.S. Patentld 4, 6bg, (Method ofi Makipg "sanitary Napkin Attachnent Means",
'i jssu;adf_todl\/Edi Rgl y prr-;ffgugelsrd; 36, a 158p118ed, ddnehadcofidvidiagram o8& pridcess a
sinmplified, sche | Q a0 am a_.process P rous -
| am nat ed webs o% hérodpgﬁgn{ %ﬁ\’éﬂf‘f“&“a.t%dAﬁ%%boéﬁi‘g Ji!%ggﬁ ﬁgy%}%ﬁané\web
film210 conprisef stbgtanhtiadiy plenarefitm 2J0ctomprised g poyyrerdc materéal suchm
ggfﬁ'&’u;g' '2 21(1:0;%{}} ?Sggghw&ﬁeaci% Fed| From NSupply Mreld0 2900htdNtRd SurFaéd’ 6@
: % ‘forming dr%/lm 200 about which a forming structure 201 continuously
rotates at substantia’l'ly_the -same speed as the incoming web. The web
of film 21(’ is driven by the forming drum 200.
Forming structure 201, a greatly enlarged fragmentary segment of
which is illustrated in Figure 14, includes a patterned network of
25 pentagonally shaped capillaries 640. The forming structure is
preferably construed generally in accordance with the teachings of
U.S. Pat. No. 4,342,314 issued to Radel and Thompson on August 3,
1982 which 1is hereby incorporated by reference herein. Forming
_ structure 201 is comprised of individual lamina 660, 661 and 662. A
30  comparison of the forming structure 201 of Figure 14 with the web 39
of Figure 3 reveals the correspondence of the capillaries 40 in web
39 with the capillaries 640 in forming structure 201. The laminate
structure is rolled by conve_ntional techniques into a tubular forming
structure, as seen in Figure 13.
35 The forming drum 200 preferably includes an internally located
vacuum chamber 203 which is preferably stationary relative to the
moving forming structure 201. A pair of stationary baffles 205, 206

-
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rotates at substantially the sane speed as the incom ng web. The web of
film 210 WOA4RA8K by the form ng drum 200. Forming struct ur PCIRUSI443162
greatly enlarged fragnentary segment of whichpgs illustrated in Figure 14,
jncludes a patterned network of pentagonally shaped capillaries 640.

The formng str L@bumma'talgp&@frftriabw w§ O the Used i8RTYRY @hd Ythk NerdiC 6P rthe eazuum
with the teaching at . '

s, of, U No.. 4,342 314 .issued to Radgl an hoppson
on August 3, 1982 t\”ﬂ\"%?{' §P§ i rl-?J tean%q)]ta%'i%ttba e’&?”?refsgf&? eoph%\eeﬁmng
Form ng struct ur e stpactureconintiermediatei hbie vstatdbndrynibafif B30,2086120mdthese. is

8 ST el IROE G eyt Tl e b

d Tt n
the capillarid%es 640 thef MFiai udlaper xned. of TPRIYMBRiG fiidms2) @suit passes
rol ::_ed by gl;gnv1e_2t iagnals the vucti®s chatbera tllbuharﬂﬂoﬁtmaned shbodiment, the SHaed
In Figure : e r I i e .dtern
| ocat gd ‘vacuum chgpr.ggegrnrggfq %&%Q?%‘Pp?éﬁa‘r%gt ry @%a'#i o%og‘?e.'gr% a{i @é&f{-gr?ﬁgre
novi-ng forming strligwig aozzie 214awhich discharges ondey afafiquid 213, suche as water

aﬁp;rgxi mgg gl y CO: '}%?idd?ﬂi%‘htyh dn[isctnﬁ:ﬁgi rh{&irﬂ_ﬂs agkk té}ﬁtiﬁﬂdwﬁ)?thﬁ hfr VEieUWiBb 210.
chanber. re |l qca adpacent ext.erior syrface,o or m, .

structure. qpnt e%ﬁé'me' e°#tﬂ%tm°§fa??'6nq}ey PEadyqtion Bt -°“£'5§ -W]tee'régfsusmg a
preferably provi dddghspressurer 1 iquidystrgam dreudiisqiosed inel S.f Pat oNos al4, 695,422

b ially pl - he £l il . :
Sucti on charber . - prd 307 EER MERaL” bh Shetehé® 2, IRERCS, PROER 1fed to

differential applCueer &t ake0ns Octebg)t 18es1988:hand- 44839 s246c is5upd donbyrnocet

214 whi ch discharges ani Qunef 18] 4ode 2381 D¥Clundeh Warer herebyt aiticoPporated by
uni formy acr,gss thg?entl re width of the web 210. Exanples of nethods for

:
the producti dR of TRE®TBSenaterial wusing a high-pressure |iquid streamare
di sclosed in U S. Pat .AsNfermidg6&truéfitre 200l erbtiates)imacredcoplicaldy Sguanded,cweb

22, 1987; 4,778,6 [ , 88,
4839, 216 i ssucd o4 Icﬁ“ﬁ}r*ggee{ “igrd Ot fBer” b ol EhiggBE" 215 il"gf.a"'t\’mhaé.lgh"“"éf%"é"s
hereby i ncor por attewardyfiber &ewens/chaepero2i8 nit Jsr heldi0a Sorming: strugture 201

nacroscopi cal |y eppandpsiondEbfercksadvAT A hat Ay { WePe211b! giye beC Mep@eagaihst
Ao web 211 adyances, LRMALE/ckRE 2] 4L i RBRRIERE S 1bbr "Wl ol /nSPhdrob R Y o
vacuum or other means well known in the art. Fiber blower/chopper
218 deposits loose fibers 220 onto macroscopically éxpanded,' formed
film 211 as the forming structure 201 passes fiber blower/chopper
218. Water from liquid nozzle 214 provides the necessary cohesive
25 attraction to hold the fibers 220 on the macroscopica‘lly expanded
formed film 211 as forming structure 201 rotates. Alternatively, a
vacuum could be provided to hold fibers 220 in place between
blower/chopper 218 and liquid stream 225 dispersed from nozzle 226.
The fibers 220 may also be held against drum 200 by other means known
30 in the art such as additional water, light adhesive, and static
forces for example. , _

A second continuous web of substantially planar film comprised
of polymeric material such as polyethylene 230 is fed from supply
roll 231 onto the surface structure 201. The web of film 230 is

35 driven by the forming drum 200. The second web 230 is laid directly
on the 'forming structure 201 over the the loose fibers 220 and the
first macroscopically expanded, formed film 211. The forming drum
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by ten5| onal forces. Al ternatively, web 211 may be hel d agai nst formng -
*StY ucCt ur e VD 94/22393 t approaches fiber bl ower/ chopper 218 by aP@RUSMA3LG2 '
other means well known in the art. Fiber blzgwer/chopper 218 deposits
Jd oose fi bers 220 onto macroscopical |y expande formed film 211 as the

forml ngzizr uctur 3236’ loiegerayl i RETudeb Oi\eééd‘aht@]?ﬂﬂ:re{ﬁﬂlayt Yédated f vaouuhi chambler
nozzl e provi cessa esi.ve. attract.

220 on the macros(égﬁ ‘@HICF éxB‘é’rﬁéEagﬂ q‘"ar¥n 'Zel]f Ay q;gr %h% ﬁ&;ﬁré ?ure
201 rotates. Al tstnmtuvelgﬂl a Naminnot stiatiionaryr bafiftesd 286, H3| d appusximatedy
i n place between el d I &rO 785
nozgl ace Detuee f?hers i@g%% r\% ﬁeﬁgﬂw %u thé eﬁamﬂiﬁewa%mﬁsaﬂmﬁ 178

d, agai n 20 er_Jreans
known in the art d6eh °&§t%ﬂjcﬁdﬂ9‘iﬂﬁ‘§| erjorypr %&ﬁ P\%e g‘fﬂﬁg rﬁrgcture _
forces for exanpl ¢ntérmediated tmentswtmary/velmfcfﬂesum,arEBVarthqrqol naprefetably

conpri sed of pol ¥ gpl ref{Ehgidal ¢op SBp3p§ 0Ly BN HesARR. 68 FEGnt {ATSURRLY

roll 231 onto the ruct |vetﬂ
by the formng dr @hami0. webrhofscradamevico PBm i 339x; 4heyi Fdbersy 470+ hé“d e

forming struct Urem@&%s@&ﬁca‘l 12 "eh?aﬂdéﬂ?e formed SFPR0 20d t Ivhef iflstid pressure
macr oscopi cal |

preferably il uggg dEdte@c]nElpnqﬂF#%aY“FV‘sl 8@@3%%&%% @{Flai%'éﬁ' ]S@l%i%ov\ﬁozzhe

is preferably stageénawhicheldischarges t&e jesvi of) fldqwidig28%+ usuch e as01watex,
pair of stat|onar)égp%fa%g@h?gm%] pRE%F”g@%'é(nﬁ? nm&hngfv\ntﬁ@ Ht‘éria'ls

begi nni ng and the vacuum hanbe

are at e
exterior surface dhetwaterojel rpuses J@Fuﬁ%‘"’“ﬂni@f%&ifaﬁ y?'?re‘csf“JS??rgﬂil
baf fl es 236, 237 ichRfdmi %o Pt Forhing Rteudtdesd 203ansId caddapivnyi bhe af ibers czzo

di ff | h | 3 :

i bers 290, 18,00 arg drifen. Howh AL 14 Forafie, sBUCHIR, 281 Such That“Shey Lebepd
fluid pressure dlb’eymderthe alowarpbi c second rsurfiace oofr thee dow farged plamisate web
l'iquid nozzle 226, ﬁ?*erdnﬁﬁhﬁnﬁﬁ ﬁbJZ‘?b h&y beéﬁ %hﬁhd 4€54s tﬁéh?h-ea@ to

wat er, substantlal e ent |reva Hhe terial
The water jet cau@és ’ttﬁed‘!i-'@éoﬁii 3 :I—?E?h%f- b 13pnhsor ?Fé't é\"*r‘él e oSysEh; s d)ﬂﬁﬂgfh
to the formng stipWci WaRif4ry nagkinaddiltepwativély,§ theramiitecweb @89 anmay \be

!SgtcgnéhguI ]9; ng sbruc&;g(r’veq{ %?&&{sgu%% t&g%et%% u%tend beyond the | ower or

The fiber blower/chopper 218 may be replaced by a feed roll of
nonbonded éhopped fibers ‘and a conveyor which transfers the nonbonded
chopped fibers and deposits the same on the macroscopically expanded,
formed film 211. The fibrous material may be fed to forming

25  structure 201 by any conventional means -for feeding fibrous material
known in the art.

Alternatively, a nonbonded planar array of chopped fibers may be
applied to the forming drum from a moving wire. The chopped fibers
may be held against the moving wire by cohesive or static forces.

30 Preferably, the fibers are held against the moving wire by the
cohesive forces of water.

In some situations it may be preferable to heat the liquid
stream 225 to cause thermal bonding between the uppermost and
lowermost layers of the laminate web. In addition, the heated liquid

35 stream 225 may also thermally bond the fibrous materia’l: of the
intermediate layer to the uppermost and lowermost layers.

Ky
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239. After the |lamnate web 239 has been forned it is then ready to be

*i ntroducedQ84/23bpsheet on an absorbent article such as a dPEpAISIHIILI6 .
sanitary.napkin. Alternatively, the |am natggweb 239 or nmay be placed on a
sw ndup roll for later use. The fiber bl ower/chopper 218 may be repl aced by
a feed roll of nonbondadestivaly, ! abeidhesive fay bevaised vdisebute hef apperibst

nonbonded chopped 1fp}/$Ier§OZa{j!% q OS] t? Hﬁeasarr?n% a&ﬁ?,p@%&“&m{@d é(c{ in a

expanded f ormed erra
forming structure ngmnerbwfarp;ttemsennd oamdunteate ersatecdhe n@eﬂl“sd obending and -

material known in fMfifd aphind14h eEﬁ'ﬁta'c’mH)ém@s noaﬂmsm PiRN@&tANT abo%k. The
chopped fi be S may drumfrom.a

| T
chopped fi be s may B%SW Pﬂlag ?Jeo"rrﬁeln he RacKoRsPPisR \Fé‘%a‘\?%e& Xebc 2
forces. Preferabl prieme toi bthes ﬁwbeoinsal dateysiiahst220hebetimgi ngemsnbecbyontns said
cohesi ve T or ces. Oina%%gxdaﬁlg%igaﬁdﬁfquﬁéu A} 'Mﬂ&éﬁabgvéﬂl&efﬁ{ea%ﬁesﬁve%%t be

the liquid strea bondi
upper most  and | oAePHRgt tpafbe spajymeric I"&Fh AR ep‘Wé'ES to| hetngyifiedo qver nEibrous
heated |iquid straateria?>220ey also thermally bond thé fibrous

e a1l e N TR e A enbBa s R R rsel L VBRERR e B
the | owernost | ayéiustr‘ﬂm‘l antedescribedyy ibeweyld ibedobvious mnﬂmseoskﬂhd in
patterns and anmoug hé hft C{I@%t %r“&? @Qﬁérr e(g'nah é@'ﬂﬂl %‘31?*&#1:‘1'0:\?%' ibad made
characteristics, escrib esi ve

applied onto the H&Eh%@c@ﬁna&ﬁlﬂgyfé%éhﬂeip\xéb @Plsﬁ?ﬂ%P?’ the ‘Pﬁgnat){'Ppbrc}l}s‘s
material 220 beltn@rem@omthﬂabd QBt@oveﬁ'ahﬁl tiec apperiedceal d imseaphrsiel viednges

211. Alter t|veI SIV e | i h i b 230
prior to being fed g\f@p(?f ﬁﬁ%ﬁl"igg& t&gi#cﬁp%aﬁ f&%ggﬁ,&gﬁg\% ment s
of the present invention have been illustrated and described, it woul d be
obvious to those skilled in the art that various other changes and

nodi fications can be made w t hout departing fromthe spirit and scope of
the invention. It is therefore intended to cover in the appended cl ains
all such changes and nodifications that are within the scope of this

i nvention.
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26 What is clainmed is: 1. A fluid pervious | am nate web suitable for use
as“a topshWt94B3%n absorbent article, said web having a fir PCTAIR/AIE2 and
a second surface, said web conprising: (a) a first layer of polyneric
filmmterial; (b) a second | ayer: of pol ric filmmterial secured to
and underlying said first layer of polyneric film mater: i '
I nternedi ate | aye, of fi b;hrfus ngt erial positioned bet WBJ“IM'MH“!EH'NH“L
and said second |§?@F #8r - AY™E% 1 Aff nate structure, said fibroks fatérial
ext endi ng bel ow said geco f . Of < , ] ali f
~capillaries extendi ngf’f ro?ndgy% p???‘s%q'ssﬁr 1&5&?‘8"?&3(&5%08%% ughﬁsaéeé%fsf?eet
said web for the Q% ans3hsoshent articiei d3id webubavingi 8 fiest surface End ¥ |sgrend
pervi ous | am nat esuyMgRcelCsPIdwal) charsdtar el pyherein said web is a topsheet
on an absor bent articis,;s%Ld gqsorbe t article iFCLugjng a backsheet and
an absorbent core postdi ofidd"bet \REEh 93P YPBHEHh BRLETAAY sai d backsheet. 3.
The structure accordifh) td cleaond 2)aydrer ef n pohgmdnibr omatenidler sedured <ai dand
internediate layer is in helodorans 130 t Aty Wi ' Qr bent
core. 4. The fluid perHdgtgyljl(ngm?%g?ght/\sgb]?ggogﬁipr?\é\%%igla‘g#%?ﬁ "wher ei n
said web is macroscopt®@al 8 iBkeymediate tayer ofiifibroys matanial Res 1t taned fetworsn
gccordiTRg H) pljai m1, \Ahefaidnfmtadtd Ng@r iﬁudagﬁiﬂ)site%ﬂht? ajdnrprmhgsirlmigsﬁ
: ~ The fluid pervious ate cordin clajm rein, sai
first layer of polynmeric %ﬁ{ﬂ‘gﬁr&, %@rﬁ)?f@‘&s &‘385%% ﬁﬁ*eﬂ‘d%rﬁ? g??%\'f _saifszgonfi_
The fluid pervious |an nasurfae® ofcsaiddwely aodcl ai m 1, wherein said second

| ayer of polymeric f'{d’}‘ RA LA 15 VP chPRT 2R O 8% Ed qﬁé’.%ﬁxe{ag&'ﬂ&t surfdc
fluid-pervious |am nate web ac¢cording to cfal 1, e&el_n St$| fi rsi1s| | ayer
includes a plurality of rﬁ%ﬁégéeﬂc% ssurface ofrgaiq webyfor the otransm sda%/e"f
web according to claim 1, fiMids eihroagh dafd wab. | ayer includes a multiplicity
of capillaries, said capillaries being substantially

2. A three-dimensional, macroscopically expanded, fluid
pervious laminate web suitable for use as a topsheet on an absorbent
article, said web having a first surface and a second surface, said
web characterized by:

(a) ﬂ first 1ayer of polymeric material;

(b) a second layer of polymeric material, secured to and

underlying said first layer of polymeric material;
(c) an intermediate layer of fibrous material positioned
between said first layer and said second layer forming a
laminate structure, said fibrous material extending below
said second surface of said web; and .

(d) a plurality of capillaries extending from said first surface -
of said web to said second surface of said web for the
transmission of fluids through said web, each of said
capillaries originating as an aperture in said first surface
of said web and having a continuously interconnected
sidewall between said first and said second surfaces, said
continuously interconnected sidewall terminating to form an
aperture in said second surface.
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.smaller in cross-secti bn than said capillaries extending fromsaid first
surf ace.tyggf’&@écoﬂ lﬂmnmmn gf web. 10. The fluid permissaesie

| am nat e.web accor di | ”m' rein said internedi ate | ayer
sconprises capillary chanfiel tfibers. *11. TRE& fluid pervious |amnate web
according to claima1, selected fr

whetei n.said infernedi.ate | ayer is,; ) t he
group consisting of nyl on?ﬁﬁagrl.'%‘{ WéWb"rﬂ_’é%ﬂUl"?g"r 6’5%%&,’“5‘& LR fikper ain'1
bi conponent bi ndeor Clbim 2,owhexdinusatd webi bers.topsheet ¢n anhrbsorbentraitoohd,,
macr oscopi cal |y n [ [ I nat.e, uj e
t opsheet on an a@?béﬁ%’gﬁf?cﬁeﬁegﬁi maﬁﬁa\r}i tr?é‘%“? F?S%&dggirnf aa(i:’gé?lréggaggre
second surface, Posdtifnedcbatweenisagd topsheetzand said pagksheet. pol yneric film
material; (b) a second | ayer of polymeric filmmaterial, secured to and

underlying said first,l ay 0, ri |l terial ;. (C an .
-internediate | ayer of ¥ bf%eusgtrrr%? {e%;glacgg"tsdlitng]oggd%éﬁ\e?‘én %'ﬁrﬁ"\‘ ity fiikyys
and sai d-second Imaferiloofi syidy intenmediatesiayen isein sfliudd ftiranspasrt img eondict
ext endi ng bel ow Saitl s8dosssorbéritteerLf said web; and (d) a plurality of
capillaries extending fromsaid first surface of said web to said second
surface of said web for the transm ssion of fluids through said web, each

o; sai g caEi | Sri es 8. gi T ifigidsperviaper laminate Wb iapcsm'idlgf it Snys Usrea Cef

of said web an 1 onti.n 1 N.QLC c i e . sali

Plret and said solsi8e B 2000k dtkirkin N ORI B HENRes, 3B IGREET, oF
3

terminating to f&HreapeRpwresyre in said second surface. 13. The

t hr ee-di nensi onal , macroscopi cally expanded, fluid pervious |am nate web
according to claim1l r ei id web is,a.topsheet on an absorbent
article, said absorbe twglﬁﬁ cﬁﬁ?n&?'ﬂ’dmﬁ EF"BB%‘D&H@& a&ﬁ‘lf‘gﬂga%goF%rﬂ"%oﬁe
positioned bet wedlatms d,t dpSheer Sambersiindsbidc € ststelayerdincludbes smultiplieity
according to cl aigf kN fi ef,l 0, L A . r lat.e .

| ayer is in fluid-t %ﬁgﬁﬁiﬁﬁ’ Lsgﬁ ag'?ﬁgmh'?ﬁ@ai géglgs.ogrugggé&c‘g?y g@ﬂ]%Th@
t hr ee- di nensi onalcrosgrdestiafpthan ;spid,ganililaries extendiag,froms saithifinste sueface
according to cl aite di5d sbeondi surface of £5id wetyer of polyneric filmmateri al
conpri ses a coextruded material. 16. The t hree-di nensi onal ,

macroscopi cal |y expanded, fluid pervious |am nate web according to claim
12, wherein said secdnd |theerfluid pperyious claminate web according to any one of

Claims 1, ,2, 3, 5, or 6 wherein sajd intermediate layer comprises
capillary channel fibers. '

Q

8. A process for forming a macroscopically expanded, fluid
pervious laminate web having a first surface and a second surface, the
web is comprised of a first layer of polymeric material and a second
layer of polymeric material secured to an underlying said first layer
of polymeric material, and an intermediate layer of fibrous material
positioned between the first layer and the second layer forming a

~ Taminate structure, the fibrous material extends below the second
surface of the web, said process characterized by the steps of:

(a) feeding a first substantially planar polymeric web to a

forming station;

(b) supporting said first substantially planar web on a forming

' structure exhibiting a multiplicity of apertures which place

the opposed surfaces of said forming structure in fluid
communication with one another, said forming structure
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mat erial conprises a coextruded material. 17. The three-di nensi onal ,

“mECr.oscopWEn/223®x panded, fluid pervious |am nate web accor BOTHUS94/08162i m

12, wherein said first layer includes a plurality of microapertures. 18.
-The three-dinmensional, macroscopically expa?rﬁjed fluid per vious | am nate
web according to claim 12, wherein

of capillaries, said capf"?‘f’é'ﬂl ab%\"ﬁégk%rg%ﬁﬁ?ﬁe‘r e ?J 31?%m#l thdeh Y

cross-section than said sajd | Firsteswedxt endli mgrifyiogn ssaruii ffiirst webf ace said
sai d second surface of S@’ir‘ﬁc‘ﬂ’? : 19. The t hree-di nensi onal ,
ul

macroscopi cal | y expanded, pervi ous 29 | am nate_ web accord| ng t
claim 12, wherein sal®) i APRIYARGi &t &ivsely fluidpressuze cdpffierantialnagress the

. fibers. 20.  The three- ¢hitkpesOned , siﬂcrﬁ%ﬂpwﬁw | yaigx prArged F1didui pressure

perurovs Lamnate veb achFAlriRsD SR AEr st ORDTLEIR Ao IR Fire

pol ypr opyl ene, pol yest erweleteoanem"bth@@r ﬂr¢i§eﬁgﬂt§ﬂdm§ Nuﬂbsﬁhe aparguLes
in said forming structures forming a macroscopically
expanded web; )

(c) depositing a fibrous material onto said macroscomca'l'ly
expanded web;

(d) feeding a second substantially planar polymeric web onto
said forming structure over said fibrous material;

(e) applying a second fluid pressure differential across the
thickness of said second web, said fibrous material and said
macroscopically expanded web, said second fluid pressure
differential being sufficiently great_to cause said second
web to rupture in those areas coinciding with said apertures

in said forming structure and causing said fibrous material

to extend below the second surface of said laminate
st‘ructure.

9. The process according to Claim 8, wherein said fi'brous
material comprises chopped fibers.

10. The proces's according to either Claim 8 or Claim 9, wherein
said second fluid pressure differential is heated.

* [ L M $ *
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