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"IELD This invention relates to an absorbent article, such as a sanitary
napki n, a babgo@saper, or an adult incontinence product, havi pgTAB®AsYIE] .
More specifically, this invention relates to an absorbent article having a
channel including at | east one first portion and at | ease one second

portion bei ng of diffmmmmmmﬂﬂmmm ssion relative to one y ) another.
BACKGROUND Absor bent JIheiss!) h as sanitary napkins, baby diapers,
adult incontinence productmeare well known. Such absorbent articles have a
| i qui d perneabl e topsheet, a liquid inperneabl e backsheet, and an absor bent
core therebetween. The absorbent article is designed to absorb body fluid,
such as urine and nmenses in S ore through the topsheet. One
of the inportant functi onsAb%q&iﬁﬁﬁs&ﬁﬁhaﬁﬁ\ﬁNcéé Bbsorb and hol d
body fluid in the absorbent core and prevent from | eaking of body fluid out
of the absorbent core. Therefore, the absorbent core should have enough
capacity to absorb and hold body fluid. However, the wearer sonetimnes
experiences that the body fluid | eaks oufthe absorbent articles and
soils the wearer's undergarnent and/or cf . The | eakage of body fluid
tends to happen athistinvéntioyi relattisrtal ansalborbent attivde, abeload e rsanitary inapkin, Ttheby

| ateral w dt a ; JanC ' ' I rt . :

| angi tudi nal POy ASL dERnifide Chibalct, nAPEs chackR) bed BAARRY, tnis

of the absorBaeRtios felates tean sbsproemfanrticleehiving rashanngcincluggyatr least ongoliest
not al ways rgaiibn i@ at Qé‘e&b?dﬁ@'éé@dndsb&ﬁoﬁfbeiﬂEOﬁEﬁ”ﬁi&?'&bn?iéshi@h%f_ﬁﬁfr@i@one,
chgngl ng the ahsorbent article. However, the wearer still feels insecure in
the absorbent®¥icle with respect to | eakage of body -fluid if body fluid
reaches near the longitudinal side. In order for the absorbent article to
absorb body fluid effectively wt hout@_@mmdy fluid out of the
absorbent article, the absorbent arti uld be applied closely to
t he wearer's bodyAbsarberthaticleheswwhsas banitaryamapkihe by diapers) adudty irfcbntingnce
an i ntended b ' e, er: t

absor bent co&gﬁﬁ‘ﬂf—'g;re f’a@gﬁ% 2{?{ t ﬁ?ésh g%str?%?gé %ql%v%%}e%yhglgﬁ e?rp%ibl%'fkgyglﬁelt,oan

of the absorbHd impermeahlechacksheet, anthan ahsertent eors dirrebebyeen; SThejabsarbent article
di sposed t0 jshiRsipRa @rabsord ﬂﬁmgeﬂafasddﬂe%nalxﬂ@@estih&, 6 abRhibent t6relihrdgtP
bul ki ness. 27 003 50/3 14 2,PCT/tJ 99/ 01897 I.n qrder, to adqr d$s
to the issuethsﬁomgg%- ngi of the impagiant gwml?%eo éﬁ%aéssémt yticleds o absg lgwf
articles havbety ﬂuidhiﬁﬂﬂfﬂ absvrisenb @ore and)\ﬂrd.gﬂt fﬁm‘e ge&kﬁgﬁb ef body fﬂuid;smdt Y the |
conpr essi ng, . q. e sheet,sligde fo I e sorpen COre. aJ es 1
el Ef:i%?é&i gﬁrgﬁere’a}g? aborhetf B iEidive oh it S B
channel is ¢ e éwener, theiweanensametirthes exppsénees thit oidy fluidtleaks out
channel and . 1o I i i

Cha opshoer O R abkdbeditliARORM SIS (iF ARRRYs WAHBEmIoP B ALY A et

t her ef or e ha@f bedyifliid trads ta hanpew at thedengitudinal sides offhe.absorbenhartiglss dip dateral
dons| &"Sﬁlﬁﬁgi E%Pw?ﬁgmaﬁgé‘?gg%ﬁ . !Sgi‘*‘**ﬁ?z% %’fgﬁ‘ééigﬁﬁ‘gg}%ﬁﬁﬁ?‘?ﬂ‘?
channel . TheP¥hotwa rgaches the, longitudingl sidescalothe absorhent article, sarlicp thag, the lateral
posi t: on, suedgess miggr?;idmm}és inbﬁalutuygb ir%atﬁi thalloxf&g'itlﬁiaﬁxabfsidero@ thd absdolediit article
article, | ves .t he. 11 (0] t he .a ept arti e to t rer' Q
Aot t o bebESeHanging the psbiliend 3n8ler THowRli e whitet, B EHE Hsefurb 3 e,
made. For exahspthent atticie with respexbsorleakage axf thodyefiidnif bgdy fued reaghesgnean ks

bei ng for med;.BiaihaRigur face of the napkin by conpression-nolding al ong
| ongi tudi nal opposite sides of the napkin. Each of these grooves has | ower

and hi gher densi t In erdemfardhe absodhent agicletegahsorinbadydluid effect vehewithout leakage

al ternativel yr Batgv AGIRCERL 61 thel dbsGrbbNEHibd iAkbEIHAE btk 4158 sRAdld bENBplied
hi gher conpress hei ght than the | owe

zone has | es conpresse ong. on
the bottom S8y 40 g HeaIers bogy Sudth the,absorbeny, afisle-sams tg*bf?sgx it et
97/ 108262- A fhitdiides iftsteodf M hbsodSent b8tRle (bg.,i the Si@hidr tofiathe tabsarbertr eove)ur Eor

h h h ity.qf
havi ng. 1| ove RIS (FifEa5 P Gone e itentBine LY o fie B RSB R fipf fa
al ong the gr thevabsorbent tdrerisiolosehyedisposedtto thengeéarerlsi brdly. ocHpwsvere this giveadbees

of the n’%lpki . . rer's undergarnments contracted by these
si de edges fggéﬁéﬁéﬁﬁgﬂlg?gl{)ﬁ%ﬁm@th any quantity of body exudates. However,

t he bottom surface of the groove has an uneven \\y due to the higher
conpressed zone and | ower conpressed zone \&\ \ ernately in a row.
Therefore, body fluid cannot travel along \&\ om surface of the groove

so snmoothly. This tends to result in too nuch suﬁb"ressi ng of body fluid
flow in the groove and the groove nay not work as expected initially for
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The structural integrity of the channel formed on the absor b@rtMay 2003 e

al so must be maintai ned as long as possible over a period of use of the
absorbent akio 6d/R145The topsheet: of the channel portion is typpepipdsdigyrned
to the absorbent core by applying heat, heat and pressure, and/or adhesive
bet ween the topsheet and the absorbent core. However, the topsheet of the
channel portion sonetines detaches: fromtHe absorbent core due to, e.g.
peeling force added to the channel portion caused by tw sting of the
absorbent article. As a result, the channel loses its shape and does not

Kk initiall 00/ 3 CT/1 B9/ 01897
Based on the for dBSTRE 1o fores i U2 et oy nid e o e el Rat AR e,
channel , mh@lbmmemmerticmmm'ﬁngpamham lavatheet Iprovidedit 'Ermohdmebmjforﬁrriadi bly
flowin the g grethésto o8 Rideeesbvdr rthr@]” NP ar tA Yt' gf 2

channel , \/\herel n t uctural integrity o annel
absor bent arcwmressw,mabs erbers ¢orpsandhe tapsh ng@efpmeswhéhatah@dmnagl l@fcr@sd of

the absor berfodyr fihidl ﬁnnﬁ@r@l @{E tB eEF16W$ fiflo M clEHnﬂHl' Arpiendd t&fﬂoﬂhhﬁlong the
advant ages and bene sen i nvention. SUMVARY The p

i nvention p gat ?r B%S%@Htﬂ et etqpameﬁglrhac@ﬁmépca%@e b‘Z’SPftfé’ﬁ?

fgrt Ik clhe formg gsmpreaséd qxgd d%e?ﬁbﬂéﬂﬁg|a&n§lg§){ﬂ§ﬁﬁ?tarea?drmﬁlﬂléirdslﬂmﬁ rm%é @bsorbent
acKshnee an Ql, n core epe nne

Ponst 20 b6 Govs ody SR firing RS she Shevaiel YEEF 2o Difustiing the FiRE denstyee

one first (;)d?\mhren tbmabatbdneaslt:leqmefemauaﬂmﬁb@ds tl the charinel) Therdfolé, edigpuising the

conpression r T r r n n |y

al ong at | eas nlp%%éséc? #8}11%[‘&] gaﬁnﬁoeﬂ'qate[ ﬂgmt ag'%"e %@]prr? ossgtn'?én 6@?1 allgﬁgf

al so provi dexf tmalzsbshmbemcleanmprom thefit n@thaabzsnabmnehrtlclme thoweatsesibody.t i cl e

conprises a liqui dung ?ﬁﬁ@%gro%%?&ﬁﬁ&lhof%ddpqmg ﬂg%ﬁgggt@ﬂ%ﬁgp heRimadand

an absorbent core thetebetw anne | st portlon
and at | eastFassxamples Hiere i an absothentrastiele having arnsin of wepyes hsingnformed dn adon o

one anot her squhcé 8R ke :EPWQ yrd teaoh@ﬁmp 4161% fdn adiafdo f@adxde@rdfltﬁas
are generall r.an ener a ar& lzﬁw Rl EF DES TI ON OF

DRAW NGS Wil Gerkrpaies Sigh vy 204 [Hher dPns ORFRIEISCe EPROSCRTaaEs
poi nt out arulixl uﬂe $)bttﬁmtth¢re6f gtemdtxhelyl afrmeeparﬁely ifita lbﬁglfindinaﬂ?\dﬁdcﬁd’methafeeﬁemhe
i nventi on w e better.un r

oref or red_ orBUAT ORI ek TS OB heigth i e oo itesstn a0 0 86 s
in which |i I&ucheﬁ ehaned mldlselosdds e,gzl,em TP \Patetit puiblicatior | 35182626/ pubkishiedi on
FIG 1is a Rﬁx’ilsi’fcf%"?e i f\é\%xﬁfthétnﬁlsas{ﬁ%(a Brvéd {d %ijpgrégg al ann%ﬁ Y%hat the

i nvention with a pgortion o e struc elng cu nor e early
show t he coraantitt ofdrpdyr exudatesmencsrhaving fowedinto they gspowsngxght ¥q0a'§ﬁ1é1h' sprgad

cross-secti qaﬁéltddu@&’ﬂ)ﬂz{loﬁ fhe %P&%&)am ﬂﬁfébycplr@vehﬂkﬁno@aamau bppdsuﬂaeldd edgles of

FIG 1; FIGf’S v[r)la XIeWO an enbodi nent  of &Ige ann(fcs own in

FIG 1 MB?/ ny, ell as the wearer's undergarments contracte ese side edges from
being stalned with any quantity of body exudates. However, the bottom surface of the
groove has an uneven geometry due to the higher compressed zone and lower compressed
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zone arranged alternately in a row. Therefore, body fluid cannot travel along the bottom
surface of the groove so smoothly. This tends to result in too much suppressing of body
fluid flow in the groove and the groove may not work as expected initially for fluid flow
in the direction of the channel. '

The structural integrity of the channel formed on the absorbent article also must be
maintained as long as possible over a period of use of the absorbent article. The topsheet
of the channel portion is typically joined to the absorbent core by applying heat, heat and
pressure, and/or adhesive between the topsheet and the absorbent core. However, the
topsheet of the channel portion sometimes detaches from the absorbent core due to, e.g.,
peeling force added to the channel portion caused by twisting of the absorbent article. As
a result, the channel loses its shape and does not work as initially expected.
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WO 00132145 ' PCT/1B99/O1$97 - 4 FIG 4 is a fragmentary per3pirii2003Vvi ew
of the channel shown in FIG 1; FIG 5 is a top plan view of another

al ternati ve wo96dt¥ent of the channel shown in FIG 1; FIG 6PC31BI%mg7pl an
vi ew of another alternative enbodi nent of the channel shown in FIG 1; FIG
7 is a top plan view of another alternativg enbodi nent of the channel shown
in FIG 1; FIG 8 is a fragnentary cross-sectional view of the absorbent
article having the s channel shown in FIG 7; FIG 9 is a top plan view of
anot her alternative enbodi nent of the channel shown in FIG 1; FIG 10 is a

tF log pllanF}/ iGew if _ Bagadthﬁf tha:fé@ga@g,i th@rfeﬁﬁ'@%hmtalnocfbsbﬁb?n@ﬂﬁ@&%aa'ﬁ@ﬂ"?hé@e{, .

; is ato an _vi ew o other alternative enbodi ment o e
channel ShOV\HiIiFW"}:lﬂé channel, proviflss icgmé"lg’gr bb’eé’f‘?\’}é’ &P&vﬂé‘ld ﬂﬁr’g‘f By the channel.
al t ﬁr native ﬂem?sm a @ked fier ababyoblsent aetidlé bhwingfa &H@n@llt @ﬂib?él initﬂy %ﬁ{lﬁtﬁfhl
with a portign t structure heing cut - to nore cl.e show t
const ruct i onﬁé?&tﬁgpgﬁscm%?mg}ﬁ?i A tgc a&oéé’?@%n}cic 4 W?‘&gﬂﬁ%ﬁ %F?l long as possible
cross-sect i oonadr aspariodaif ustof tesabstrbent ati¢le.c Nont af ¢he @listing drb prdvides alll ofl the of
FIG 12; FI Gﬁ‘éﬂtdfés iﬁg%g?ms%@tﬁ@ﬁ&eﬁ{ in@ghtﬁ%bpd' ment of the channel shown

in FIG 12; ragnentary perspective view of the channel shown
in FIG 12; FIG 16 is a top plan view of alternative enbodi nent of the
channel shown in FIG 12; FIG 17 is a fragnentary perspective view of the
channel shown in FIG 16; FIG 18 is guimwaRan vi ew of anot her

al ternative enbodjpent of the channel, shown 1n FIG 12; and
Ll"flﬂe3 present tmven{:ion provides an absorbent article having a channel. The

absorbent article comprises a liquid permeable topsheet, a liquid impermeable backsheet,
and an absorbent core therebetween. The channel length is at least 10 % of the length of
the absorbent core. The channel has at least one first portion and at least one second
portion being of different compression relative to one another. The first portion extends
continuously along at least 30 % of the length of the channel.

The present invention also provides an absorbent article having a channel. The

+
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absorbent article comprises a liquid permeable topsheet, a liquid impermeable backsheet,
and an absorbent core therebetween. The channel has at least one first portion and at least
one second portion being of different compression relative to one another. At least two
boundaries between the first and second portions are generally linear and generally non-
parallel.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims which particularly point out and
distinctly claim the invention, it is believed the present invention will be better understood
from the following description of preferred embodiments taken in conjunction with the
accompanying drawings, in which like reference numerals identify identical elements and
wherein:

FIG. 1 is a perspective view of the absorbent article of the present invention with a
portion of the structure being cut-away to more clearly show the construction of the
absorbent article;

FIG. 2 is a fragmentary cross-sectional view of the absorbent article taken along
the line I-II of FIG. 1;

FIG. 3 is a top plan view of an embodiment of the channel shown in FIG. 1;



WO 001 32145 5 27 May 2003 PCT/1B9910189'7 FIG 19 is a top2pMay 2008w of ’
anot her al ternative enbodi nent of the channel shown in FIG 12. DETAILED
DESCRI PTI ONy@¥goddnles | NVENTI ON All cited references are incor pgcalgsy/figé£i n
by reference in their entireties. Ctation of any reference is not an
adm ssion regarding any determnation as to its availability as prior art
to the clained invention. "Conprising" medns that ot her steps and ot her
el ements which do not affect the end result can be added. This term
enconpasses the terns "consisting of ' and "consisting ~ essentially of"'.

Referring now t qr. g\ I i i j ed in a
preferred but ngfr:]- %n]?taﬁ%ﬂgﬁ%%p%g%&%gﬁkw {’]f/ﬁ?‘gtcggg’g E%OM vlga\'/lij’ew of the
absorbent article, such as a sanitary napkin, 20 of the present invention
with a portion oflG Heissttopplanrdewof agother altemeativeenhodimenteeithe channel shawn
constructi oy |G, the sanitary napkin 20. The sanitary napkin 20 is used to
col l ect vagi nal discharges, such as nenses, and prevent soiling of the
wearer's clothin y. such discharges. As shown. in Fl 1, t sanitary
napkin 20 has tmglcgmsértpp Rlag, Viw i o ﬂiﬁbﬂltqr%@ﬁetmﬁamwﬁﬁ? phanaelishawg o
principal tigFigveyse centerline (not shown in FIGS). Herein) "longitudinal"”
refers to a line, axis or direction in the plane of the sanitary napkin 20
that is generall l{ gned with.(e.q. _approximtel rallel.to), a vwertica
bl ane which by sebIE Lo anding g of andiRt S-S B aiohg Ml SR
the sanitarinFi&pkin 20 is worn. Herein, "transverse" "lateral" or "w dth"
are interchangeable, and refer. to a line, axis or direction which |ies
wi thin the plan i Jelet2Qatt j i ar
o the | ongtt udi gl Sy SRl BRAEELdclal Wl SEUGAIEDRICHY RELARRHCHED"
apart | ongi chanelshownde Fldgks 30, two spaced apart transverse or end edges
(or "ends") 32, which together formthe periphery 34 of the sanitary napkin
20. The sanit ar yFR®BKist 18 phaxsview|dfanbihet alekpgativeensbodirmestof the tHadélshown
pervi ous bogﬁé@QH?Ctlng surface or "body surface" 20A that is intended to
be worn adj to the body of the wearer, and a |iquid inpervious garnent
surface 20B (not shown in FIG 1 ). The body surface 20A includes a liquid
per meabl e t opsheElG.210 and topeplhn yiewl dfngetiree adilematize remtiodimeditasfethe Odhannel

i ncl udes a‘L*éuﬂﬁlﬂI ?rneable backsheet 26 which is joined to the topsheet
24. The sanitary napkih 20 includes an absorbent core 28 interposed between
the topsheet 24 and the backsheet 26. The sanitary napkin 20 further

i ncl udes channel EI@6lbnis ahiepmay view fafcanotign alternativeembasiimentcofothe channel g
PCT/ | B99/ 04 ilIHEG. #; shows the individual conponents of the sanitary
napkin 20. The sanitary napkin 20 has at |east three primary conponents,
the topsheet 24, e, backsheet .26,. and_ .t he absorbent core. 28 ipferposed
t her ebet ween. Thgfﬁl'ogsﬁ@eﬁe%?tl‘(%@eﬂ’a%ﬁ(@r? a anagﬁﬁe?lﬁggmpgé‘ﬁ BE‘HE%‘“zs
Imaly bedasseahiclbgoﬁ mﬁq)rwﬁh% ¢iventidn eat b Potidn Oflm;kﬂﬂmurb lr)beﬁﬂpcm?aWayitucrhmﬁi )ng
ayered or "sandw ch’ caonfiqurations,an ed or "tube" configurations).
FIG 2 shom&ﬁé%f"b%f“é?’?éa“%ﬁgﬁa? ﬂtﬁ}e agforgﬁgag@ﬁﬁ ary napkin 20 assenbled in
a sandw ch construction in which the topsheet 24 and the backsheet 26 have
| engt h and wi dt hFiG.nnisiaofragroentasy aross-sectianal viewaof th absorbent: article taken islomg
core 28. Thgmhggqﬁﬁng%§ gpd the backsheet 26 extend beyond the edges of
2

3

t he absorbent core to form portions of the periphery 34. The topsheet 24
is preferably joined to the body-facing side of %@e gbso bent pgﬁ@ 3 and
the backsheet 26FIG Wrispderplap viey Atan eybedimenhoiiba e shpw ind 16 [4he
absorbent core 28. The topsheet 24 and backsheet 26 can be joined to the
absorbent core 281G 58% fEdghiealirg pémapéttive kivansf the chivmehsliovioin RIGI 2;pur pose,
such as by an open pattern of adhesives. The portions of the topsheet 24

or et orabl y al so FIpnsdSBaSeael eher b ELE SuRhhE JIRFRRSRY KB BT D,

backsheet 282ran al so be joined in any suitable manner known in the art.
Preferably, in the enbodi mrent shown, these portions of the topsheet 24 and

backsheet 26 ar egj@i f1ed a%dgﬁgﬁgﬂ? éésgé‘cgifvewm SRS cAfMreRbhotwd [HEFIEN16: €

portions that extend beyon edge the absorbent core 28, and a crinp
seal around the periphery 34 of the sanitar apkin 20 where the topsheet
24 and backsheet F¥8- £§é5 delopi plaR J1gYy Qbhé“"&lb%l 5&5@4‘% po lwgh?gt}’(?ram{%
and pr essur ghowh InfFIGRNRV&Idy, the portions of the topsheet 24 and backsheet
26 may be joined using heat bonds, pressure
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bonds, «ul trasoni ¢ bonds, dynam c nmechani cal bonds, or any otB22May@00abl e
attachrrent means or conbl nations of these attachrrent means as are known in
the art. Theoawardsent core 28 ‘may be any absorbent neans whi gdr/igyooegabl e
of absorbing or retaining tiquids such as vaginal fluids (e.g., nenses) and
other certain body discharges. The absorbgnt core 28 has a garment surface
52 and a body surface 54 as shown in FIG 2. The absorbent core 28 al so has
core side edges 56 and core end edges 58 as shown in FIG 1. The absorbent
core 28 may be manufactured in a wide variety of sizes and shapes (e.g.,
rectangul ar, ovalrGhayril At pAAOVIBANES afiitMd-hittve GhbodimBitlof BT Farbide
vari ety of UI d- ’faféorbent materl al s comonly used in sanitary napkins and
ot her absor Il&s such as commi nut ed wood pul p which is generally
referred to as airfelt. Exanples of other suitable absorbent materials

i ncl ude creped cel | ul ose waddi ng, neltblown polyners including coform
cross-linked chemcally nodified cellulosic fibers, synthetic fibers,

ti ssue including tissue S , oibent foans,

absor bent sponges, supermmm e g materials, or
any equi val ent nﬁtlbrmtad mfercnom aye/ iBgdrpsrated? heddiry lﬁOﬁéTeﬂ?ﬁZ:a‘ i BBEY GhEgTies.
conbi nati on e 6 Sa,

constructi o?t: f(%Pothe a (§e Elg.’o)rﬁ;e)yaﬁ Cﬁ)’flssrl&gsrg% gdﬁ(}n&t%@%ﬂo g‘?bltesnt
core may ha@éallﬂbﬂv)’ﬁgpﬂall%@rthﬂélﬁe@ed nyamttmhl lic gradients, superabsorbent
gradi ents, Or '0“€6nﬂ>?i§ r%t’Yne%BQ tl‘:é?"&%l'ier% @5%&8 o@l?e?'e?ed’t‘&it?% _Igﬁccfﬁjh&'ﬁtffe%f‘the

zones; or ri sg e or_nore layers or structures ¥

absor bent c&ﬁf&thtl caf be addedp Jhisierm caenrapassrs he termsweansisting ef iy sengisting
wi th the deaggﬁuﬂga@tr ng and the intended use of the sanitary napkin.
Further, the si nd_absor.bent . capaci of the absor.bent, c

varied to accomt&fg‘tr&nﬁfl?‘?’é?g?ﬁdrﬁg’g’ég stg%nreggntllng ‘PPH%&'F 1B§§§§n a}?&%’?‘f‘?‘t Py s,
regul ar sannbadliynitingkmbsdimener ni ght sani tary napkins, or di apers

exenpl ary absor bets, B KBLE &\ ehido 8 a8 bioBRSeENEN 9L € 0 tabhsap%?%m

i nvention that has achi e nce and Conme
described i® f thesprepent . inwgntion @@mamwmpf theestructure heing entiaplay tSamore alsarly

Napki n" iss I #H@ryt?a&aiu

t he absor begﬁ&gycﬁ%gﬁgl&edr{e@gf rrect an %qa %ﬁﬁtﬁ;ﬁa?ﬁﬂr oungggéf%r%gesuch

as shown i nVeginal disqharges, sqctlraéanertsswné .pa@eeﬂg@ nse f theawearer(s-glething by

edges 58). Tﬁb’éhﬂ@é@rhgf%hoﬁﬁ)ﬁ@m urametaemt@y ﬁrm&QWdéﬁieﬁﬂteW nﬂ@i‘;g
ent

fibers, and/or alrf rofiled, i e |ater irection.a
ool ¢ ud nanSte et f shite B  shebk irinclpal inkvireq Gpidge G St 2k
core for i r’rﬂima,d'laigmdhmhcmfmtb 4 lihe,cikistdredirzctioku it the 'plahb@f ttecianit@gtnagkini s

rmnut act ur egorna #etally Mg dE RIS Ao nalllie 1 £ gkt which
i nper vi ous pigeetsiagjtanding wamgo infe le8 cad right be@dhﬂyc%when tht:esanéarmrlapklexZQme
refers to myfqghi Eiie?eﬁth"t‘fﬁs%rﬁe'c'qm d185¢ "@iagu ‘V‘&H%'m{egegxgh e)ébfé%‘i@féﬁxit% 4 iRe,

general shape, and_contours of the_ human heet revents 't he
body di scha@gis<ordirestign whichs lies wathin el %Fr?dOESWtSéM@H naR mh%o tiva b grasrallyor e

28 from wegI tpefi@nditalaf k& theVibh htd@ﬁmtcm&u&memasaﬁlwnm@k RO afsdCHas %o [paded,
paj amas an

| ud "
nonwoven matagi”ggq %ﬁbgﬁﬂt@qq v &eﬂ @gtv%%iﬂ?c?igaé/%&?ﬁfﬁ%rggf’fjﬁ"edf %gﬁ\,\g&df ends”) 32,
pol yet hyl enavhich fogethpr fopy i thanperiphery 34pfhe tanitapy papkét 20.such as a fil m coat ed

Proferably,  tne HecesaD 1EBRE"20 SJuPaIY, WAey FAP sl L Rad dlrviows bpy. o,

about 0.012 cnmactmgistnfalcy ot hadysutface"@DA that isinendéd t9)be Wrn@ﬁlmptt 40 ;he body

| yet hyl f f B |
ot o The o ch e eicpr TR IRRAL iiorbi gRibhe sBFAY 7OR O Shork) BPFIDO The
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G ains: 1. An absorbent article having a channel, the absorbgnpMagraoog! e
sconprising a liquid perneabl e topsheet, a |iquid inperneabl e backsheet, and
an absor beniygayRi1dsher ebet ween,. wherein the channel has at Iq@,t,mg%wfgyrst
portion, at |east one second portion being of different conpression
relative to one another and at |east one boundary between the first portion
and the second portion, wherein the bounda}y conprises a plurality of

| i near boundaries, and at | east one l|linear boundary is disposed nonparall el
to the remaining Iinear boundaries. 2. The absorbent article of Caim1l
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usually occurs when the sanitary napkin 20 twists in the direction T and the force in the
direction D2 usually occurs when the sanitary napkin 20 twists in the direction S. The
linear boundaries 66 of the portion of higher compression 60 extending in different
directions (i.e., non-parallel) in the embodiment shown in FIG. 3 are capable of resisting
peeling force at least in these two directions. The linear shape of the boundary 51 is
believed a shape more likely to resist the force applied.

FIGS. 5 - 11 show some of alternative embodiments of the sanitary napkin shown
in FIGS. 1 - 4. It should be noted that other alternative embodiments other than the below
are also possible.

FIG. § shows an alternative embodiment of the channel. The channel 100 includes
at least one first portion 102 and at least one second portion 104 being of different
compression relative to one another. In the embodiment, the first portion 102 is a portion
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h& ()-S10% QESL hl(g]u;r compression, and the second portion 104 is a portion of lower compression.
The portion of lower compression 104 has a generally trapezoid shape including a base
edge 106 and a distal edge 108 when the portion of lower compression 104 is viewed
from the top. In this embodiment, the distal edge 108 projects beyond the longitudinal
centerline X. Therefore, the channel 100 shown in FIG. 5 does not have a linear portion
of higher compression. However, the portion of higher compression 102 extends
continuously circuitously along the channel 100. Herein, "circuitously" encompasses any
configuration which is not straight such as winding, sinusoidal, or zigzag configuration.

FIG. 6 shows another alternative embodiment of the channel. In this embodiment,
the portion of higher compression 112 of the channel 110 has a triangle shape with a
round apex. Altematively, the portion of higher compression 112 may have a triangle
shape with a sharp apex. The embodiments shown in FIGS. 5 and 6 provides more
geometrical change to the channel surface than the embodiment shown in FIGS. 2 - 4.
Therefore, the area where the adhesive is applied between the topsheet 24 and the
absorbent core 28 increases.

FIGS. 7 and 8 show another alternative embodiment of the channel. In this
embodiment, the channel 120 includes at least one first portion 122, at least one second
portion 124, and at least one third portion 126 being of different compression relative to
each other. In the embodiment, the first portion 122 is a portion of higher compression,
the second portion 124 is a portion of lower compression, and the third portion 126 is a
portion of middle compression between higher compression and lower compression. The
overall shape of the portion of higher compression 122 is the generally same as that of the
portion of higher compression 102 shown in FIG. 5 when it is viewed from the top. This
embodiment provides more geometrical change to the channel surface than the
embodiment shown in FIG. 5 because of the presence of the portion of middle
compression 126 as well as the portion of lower compression 128. Further, the channel
may have four or more portions being different compression relative to each other.

FIG. 9 shows another alternative embodiment of the channel. In this embodiment,
the channel 130 includes at least one first portion 132 and at least one second portion 134
being of different compression relative to one another. In the embodiment, the first
portion 132 is a portion of higher compression, and the second portion 134 is a portion of
lower compression. The portion of lower compression 134 has a triangle shape. The
portion of lower compression 134 is apart from the opposite walls 136 of the channel 130.
The channel 130 has two linear portions of higher compression 135 along the opposite
walls 136. In FIG. 9, the linear portions of higher compression 135 are shown by the
region encompassed by the wall 136, the dotted line and the base edge 138 of the portions
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higher compression.

FIG. 10 shows another alternative embodiment of the channel. In this
embodiment, the channel 140 includes at least one first portion 142 and at least one
second portion 144 being of different compression relative to one another. In the
embodiment, the first portion 142 is a portion of higher compression, and the second
portion 144 is a portion of lower compression. The portion of lower compression 144 has
a rectangle shape. Each of the portions of lower compression 144 are disposed along the
longitudinal centerline X, and is apart from the opposite walls 146. The channel 140 has
two linear portions of higher compression along the opposite walls 136.

FIG. 11 shows another alternative embodiment of the channel. In this
embodiment, the channel 150 includes at least one first portion 152 and at least one
second portion 154 being of different compression relative to one another. In the
embodiment, the first portion 152 is a portion of higher compression, and the second
portion 154 is a portion of lower compression. The portion of lower compression 154
extends circuitously along the channel 150 without touching the opposite walls 156 of the
channel 150. There are two portions of higher compression 152 on both sides of the
portion of lower compression 154, which are disposed at laterally spaced interval.

FIGS. 12 - 15 show an alternative embodiment of the sanitary napkin of the
present invention. FIG. 12 is a perspective view of the absorbent article of alternative
embodiment of the present invention with a portion of the structure being cut-away to
more clearly show the construction of the sanitary napkin 1020. As shown in FIG. 12, the
sanitary napkin 1020 has two centerlines, a principal longitudinal centerline L and a
principal transverse centerline (not shown in FIGS). The sanitary napkin 1020 also has
two spaced apart longitudinal side edges 1030, two spaced apart transverse or end edges
(or "ends") 1032, which together form the periphery 1034 of the sanitary napkin 1020.

The sanitary ﬂapkin 1020 basically includes two surfaces, a liquid pervious body-
contacting surface or "body surface" 1020A that is intended to be worn adjacent to the
body of the wearer, and a liquid impervious garment surface 1020B (not shown in FIG.
1). The body surface 1020A includes a liquid permeable topsheet 1024 and the liquid
impermeable garment surface 1020B includes a liquid impermeable backsheet 1026
which is joined to the topsheet 1024. The sanitary napkin 1020 includes an absorbent
core 1028 interposed between the topsheet 1024 and the backsheet 1026. The sanitary
napkin 1020 further includes channels 1036 on the body surface 1020A.

FIG. 13 shows the individual components of the sanitary napkin 1020. The
sanitary napkin 1020 has at least three primary components, the topsheet 1024, the

(

<<a



10 U U +2"10% U U& () - nf 10% U& ()-!!fnf10% U U& () -!#10% U& ghyr 1 0%
U& ()-10% U& () - <<<<<==?gHl 10 U 03
U, Lt 10%r8 () - #910%8&' () - #10%& ()-t 10%& ()-910%r& ()- 10 U U 10 U
U?@CGI HHNHvig08B4145 10nm 10nm

10mm 0@$F" 10%me&. () - @SF" 10%r& () - " GLO%M& () -, f ni 10%& () - | @PCT/1B99/01897
Y(10%c& () - oH{ HHHLM2SAEPB4 1 \ 16

backsheet 1026, and the absorbent core 1028 interposed therebetween. The topsheet
1024, the backsheet 1026, and the absorbent core 1028 may have dimensions as described
above and may be assembled in a manner as described above. The absorbent core 1028,
the topsheet 1024, and the backsheet 1026 may be formed by the materials described
above.

Referring to FIG. 12, the sanitary napkin 1020 has a pair of the channel 1036
extending generally along the longitudinal side edges 1030 of the sanitary napkin 1020
and being disposed at a transversely spaced interval. Each of the channels 1036 has an
arcuate shape curving toward the longitudinal centerline L of the sanitary napkin 1020, A
pair of the channels 1036 has the narrowest interval between themselves at the center of
the longitudinal direction of the sanitary napkin 1020. Alternatively, the channel may
have any configuration as described above. -

In the embodiment shown in FIG. 12, the lateral interval of the channels 1036 is
variable. The lateral interval of the channels 1036 is preferably wide enough to provide a
sufficient area between the channels 36 such that the body fluid hits there. The interval of
the channels 1036 is at least 25 mm, preferably at least 30 mm, more preferably at least 36
mm. The length of the channel 1036 is also variable. The length of the channel 1036
should be determined in relation to the length of the absorbent core 1028. The edge 1038
of the channel 1036 is preferably situated away from the core end edge 1058 by at least 2
mm, preferably at least 4 mm, more preferably at least 6 mm. This prevents the channel
1036 from extending into the periphery 1034 of the sanitary napkin 1020 even if the
position of the channel 1036 is shifted due to machine tolerance. The length of the
channel 1036 is between 10 % and 98 %, preferably between 20 % and 90 %, more
preferably between 25 % and 85 %, of the length of the absorbent core in the longitudinal
direction.

The channel 1036 is formed by compressing the topsheet 1024 and the absorbent
core 1028 toward the backsheet 1026. The topsheet 1024 at the channel 1036 is pressed
into the absorbent core 1028 and the absorbent core 1028 is densified. As a result of
compression, the channel 1036 is formed to have an elongated depression such as a
modified gutter-like shape having a channel wall surface 1040, a channel bottom surface
1042, and a ridge surface 1041 as shown in FIGS. 13 and 15. In the embodiment shown
in FIG. 13, the lateral width A of the channel 1036 at the top surface of the topsheet 1024
is between 3 mm and 5 mm, preferably between 3 mm and 4 mm, more preferably
between 3 mm and 3.5 mm, The height B of the channel between the top surface of the
topsheet 1024 and the bottom surface 42 is between 2 mm and 7 mm, preferably between
4 mm and 6 mm, more preferably between 4 mm and 5 mm.



10mm 27 May 2003
171 9409 ()-, | 0% ()-, | %0%& () -, y#10%& ()-F: 109%& ()- 10%& ()- 2STTTTTTTTu
V7 1 19$10%4] & (K-$| 10%4| & () - Ys10%4] & ()- @ 10%}| & ()- 10 10

10! C7" 109%& W@ [P\\}[9uV7 1 PCT/IB99/01897
11d, L' (10% | & ()-!S, L' (10%| E| & ()-! yZ"10%| 4| & ()- yZ"10%4| & () -

[, (10% | & ()-Z"10%| & ()-\~~"" 000 bC 1 Id 109%Z& ()-#F109%Z& ()- 104| 104
104| y54" 10%| & () -y4310%4| & ()-y+Z"10%| & ()-" "' byceRfaBbC 1 1!1d'S

"100Z8& () -1 3%40%Z & ()-!"10%Z8& ()-S"10%Z& () - s#10%&Z& () - 10%Z& ()-Rij+ ,1-I

JLTTFLTTTSA 110%8hd bnaHARE] 636 #Y0%EA b indliZat 1AL oAO BRk pOreiohOIFFREM) at least
109ZZ& ()-11 Xl n*oplpj u}[ 9Or

11 St 109& (9nesieFon Peﬁao}ilfeé Q@Sf being gfdifferent compiessign relativerto ongapgthers 1 Bugn () -
J U+X, X- X. X: gelriddintenty thel Sigst QP6ktidn 1060016a portidR %R Highet toMprdskionl 8nd the second
portion 1062 is a portion of lower compression. Alternatively, the first portion 1060 may
be a portion of lower compression, and the second portion 1062 may be a portion of
higher compression. The absorbent core 1028 is more compressed at the portion of higher
compression 1060 than at the portion of lower compression 1062. In the embodiment
shown in FIGS. 13 and 15, the portion of higher compression 1060 is that portion
compressed to form the bottom surface 1042 of the channel 1036. The absorbent core
1028 at the portion of higher compression 1060 is densified as a result of compression,
(' ) and therefore has higher wicking effect than the rest of the absorbent core 1028 which is
less compressed or not compressed. The portion of lower compression 1062 is that
portion compressed but not to the extent of the portion of higher compression 1060.

The channel 1036 has the wall surface 1040 (or wall), the bottom surface 1042 and
the ridge surface 1041. The topsheet 1024 is adhered by an adhesive 1070 to the
absorbent core 1028 throughout the wall surface 1040 (or wall), the bottom surface 1042
and the ridge surface 1041 of the channel 1036. In the embodiment shown in FIG. 15, the
bottom surface 1042 includes the surface of the portion of higher compression 1060. The
ridge surface 1041 includes the upper surface 1041A and the side surface 1041B of the
portion of lower compression 1062. The wall surface 1040 includes the generally vertical
surface of the channel 1036. The channel surface 1072 includes all of these surfaces.

The channel 1036 shown in FIG. 15 has more surface area than the channel which
is formed only by a portion of unitary compression. The portion of lower compression
1062 provides the ridge surface 1041. The combination of the portions of higher and
lower compression 1060 and 1062 imparts unevenness to the channel surface 1072 and
increases the area of the channel surface 1072. This results in increasing the contact area
between the topsheet 1024 and the absorbent core 1028 where the adhesive intervenes.
By increasing the adhesive area, the bonding strength between the topsheet 1024 and the
absorbent core 1028 is enhanced.

There is a boundary 1051 extending between the portion of the higher
compression 1060 and the portion of lower compression 1062 as shown in FIGS. 14 and
15. The channel 1036 has at least two boundaries 1051 between the portion of higher
compression 1060 and the portion of lower compression 1062. The two boundaries 1051
are generally linear and generally non-parallel to one another.

In the embodiment shown in FIGS. 14 and 15, the portion of higher compression
1060 and the portion of lower compression 1062 are disposed alternately in the direction
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of the length of the channel. Herein, “alternately” refers to a configuration where each
portion of different compression terminates in the direction of the length of the channel
generally across the width of the channel at the boundary and the other portion of different
compression begins at the boundary. The portion of lower compression 1062 has a
generally triangle shape encompassed by a base edge 1064 and two boundaries 1051 when
the portion of lower compression 1062 is viewed from the top as shown in FIG. 14. The
base edge 1064 is the portion where the upper surface 1041A of the ridge surface 1041
intersects with the wall surface 1040. The boundary 1051 is the portion where the side
surface 1041B of the ridge surface 1041 intersects with the bottom surface 1042. The
boundary 1051 is disposed at an angle with respect to the longitudinal centerline X of
channel 1036 and across the width of the channel 1036. The portion of higher
compression 1060 has a generally parallelogram shape encompassed by a pair of
boundaries 1051 and a pair of wall base edges 1065 when the portion of higher
compression 1060 is viewed from the top. The wall base edge 1065 is the portion where
the bottom surface 1042 intersects with the wall surface 1040. The boundaries 1051
encompassing one portion of higher compression are generally linear and generally
parallel to one another. The boundaries 1051 define an orientation of the portion of
higher compression 1060. The orientation of the portion of higher compression 1060
defined by the boundaries 1051 is generally same as the orientation in which the parallel
linear boundaries 1051 extend. The portions of higher compression 1060 orient in two
directions T1 and T2 as shown in FIG. 14. Therefore, the boundaries 1051A of one
portion of higher compression 1060A are non-parallel to the boundaries 1051B of another
portion of higher compression 1060B.

The portion of higher compression 1060 provides a stronger joining between the

topsheet 1024 and the absorbent core 1028 than the portion of lower compression 1062.
Therefore, when peeling force exemplified by D1 and D2 in FIG. 12 is applied, the
portion of higher comﬁression 1060 is more capable of resisting the peeling force than the
portion of lower compression 1062. The detail of the peeling force, such as D1 or D2, is
described above. The linear boundaries 1051 of the portion of higher compression 1060
extending in two different directions (such as linear boundaries 1051 A and 1051B) in the
embodiment shown in FIG. 14 are capable of resisting peeling force at least in these two
directions. The linear shape of the boundary 1051 is believed a shape more likely to resist
the force applied.

FIGS. 16 - 19 show some of alternative embodiments of the sanitary napkin

shown in FIGS. 12 - 15. It should be noted that other alternative embodiments other than
the below are also possible.
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In FIGS. 16 and 17, the channel 1100 is formed to include at least one first portion
1102 and at least one second portion 1104 being of different compression relative to one
another. In the embodiment, the first portion 1102 is a portion of higher compression, and
the second portion 1104 is a portion of lower compression. The portion of higher
compression 1102 and the portion of lower compression 1104 are disposed alternately in
the direction of the length of the channel 1100. The portion of higher compression 1102
has a generally triangle shape encompassed by a wall base edge 1106 and two boundaries
1108 when the portion of higher compression 1102 is viewed from the top. The portion
of lower compression 1062 has a generally parallelogram shape encompassed by a pair of
boundaries 1108 and a pair of base edges 1110 when the portion of higher compression
1160 is viewed from the top. The boundaries 1108 encompassing one portion of higher
compression are generally linear and generally non-parallel to one another. In the
embodiment shown in FIGS. 16 and 17, each of the };onion of higher compression 1102
has non-parallel linear boundaries 1108. The linear boundaries 1108 of the portion of
higher compression 1102 extending in two different directions (such as two of linear
boundaries 1108C encompassing the portion of higher compression 1102C in the
embodiment shown in FIG. 16) are capable of resisting peeling force at least in two
directions.

FIG.18 shows another alternative embodiment of the channel. The channel 1120
is formed to include at least one first portion 1122 and at least one second portion 1124
being of different compression relative to one another. In the embodiment, the first

o
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portion 1122 is a portion of higher compression, and the second portion 1124 is a portion
of lower compression. Alternatively, the first portion 1122 may be a portion of lower
compression and the second portion 1124 may be a portion of higher compression. The
portion of lower compression 1124 has a generally triangle shape encompassed by a base
edge 1126 and two boundaries 1128 when the portion of lower compression 1124 is
viewed from the top. However, the apex 1130 of the triangle shape does not extend to the
wall 1132 of the channel 1120. In this embodiment shown in FIG. 18, although the base
edge 1126 extends to the wall 1132, the base edge 1126 may stop short of (i.e., be apart
from) the wall 1132, Alternatively, the portion of lower compression 1124 may have a
trapezoid shape which does not touch on the wall 1132 of the channel 1120. The portion
of lower compression 1124 is disposed so as not to terminate continuity of the portion of
higher compression 1122 in the direction along the channel, and the portion of higher
compression 1122 extends continuously circuitously in the direction along which the
channel 1120 extends. A plurality of the portions of lower compression 1124 are
disposed at spaced intervals from one another as shown in FIG. 18. The intervals can be
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consistent, variable in distance and/or relative orientation. The portions of lower
compression 1124 are arranged along two opposite walls 1132 of the channel 1120.

The portion of higher compression 1122 is encompassed by boundaries 1128 and
the wall base edge 1132. The portion of higher compression 1122 is encompassed by at
least generally parallel linear boundaries 1128. Although the portion of higher
compression 1122 extends continuously, it could be viewed as a shape modified from the
shape of the portion of higher compression 1060 shown in FIG. 15 having a pair of
boundaries being generally linear and generally parallel to one another. Therefore, the
boundaries 1128 define an orientation of the portion of higher compression 1122. The
orientation of the portion of higher compression 1122 defined by the boundaries 1128 is
generally the same as the orientation of the parallel linear boundaries 1128 extends. The
portions of higher compression 1120 orient in two directions T3 and T4 as shown in FIG.
18. When the portion of higher compression 1122D is encompassed by parallel linear
boundaries 1128D, the boundaries 1128D of one portion of higher compression 1122D
are non-parallel to the boundaries 1128E of another portion of higher compression 1122E.

The portion of higher compression 1122 provides a preferential path for fluid
flow. Because the portion of higher compression 1122 has the continuously even bottom
surface in the direction of the length of the channel 1120, it allows body fluid to flow
smoothly along it. Once the body fluid is drawn to the continuous high density portion
formed by the portion of higher compression 1122, the continuous high density portion
preferentially diffuses body fluid along the length of the portion of higher compression
1122. The channel 1120 also has the portion of lower compression 1124 to limit the area
of the portion of higher compression 1122 (i.e., the area of even bottom surface) in the
channel 1120 without terminating the continuity of the portion of higher compression
1060. Therefore, the presence of the portion of lower compression 1124 prevents the
body fluid from flowing too quickly along the channe] 1120. Thus, the portion of higher
compression 1122 ektending continuously along the channel 1120 and the portion of
lower compression 1124 enables a controlling of fluid flow (i.e., controlled speed, but
smooth flow) along the channel 1120.

The portion of higher compression 1122 may have a linear portion of higher
compression in the direction of the length of the channel 1120, The linear portion of
higher compression extending continuously along the channel 1120 forms a continuously
even linear bottom surface.

FIG.19 shows another alternative embodiment of the channel. The channel 1140
is formed to include at least one first portion 1142 and at least one second portion 1144
being of different compression relative to one another. In the embodiment, the first
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portion 1142 is a portion of higher compression, and the second portion 1144 is a portion
of lower compression. Alternatively, the first portion 1142 may be a portion of lower
compression and the second portion 1144 may be a portion of higher compression. The
portion of higher compression 1142 and the portion of lower compression 1144 are
disposed alternately in the direction of the length of the channel 1140. The portion of
higher compression 1142 has a generally parallelogram shape encompassed by a pair of
boundaries 1148 and a pair of wall base edges 1146 when the portion of higher
compression 1142 is viewed from the top. The portion of lower compression 1144 is
encompassed by a pair of boundaries 1148 and a pair of base edges 1150 when the portion
of lower compression 1144 is viewed from the top.

The boundaries 1148 encompassing the portion of higher compression 1142 are
generally linear and generally parallel to one another. The boundaries 1148 defines an
orientation of the portion of higher compression 1142, The orientation of the portion of
higher compression 1142 defined by the boundaries 1148 is generally same as the
orientation of the parallel linear boundaries 1148 extends. The portions of higher
compression 1142 may orient in three or more directions. In the embodiment shown in
FIG. 19, the portions of higher compression 1142 orient in three different directions, TS,
T6, and T7. Therefore, the boundaries 1148F of one portion of higher compression 1142F
is non-parallel to the boundaries 1148G of another portion of higher compression 1142G
and non-parallel to the boundaries 1148H of another portion of higher compression
1142H. Thus, the linear boundaries 1148 of the portion of higher compression 1142
extending in three or more different directions (such as linear boundaries 1148F, 1148G,
and 1148H) in the embodiment shown in FIG. 19 are more capable of resisting peeing
force in multiple directions.

It is to be recognized that the foregoing detailed description of the preferred
embodiment of the present invention is given merely by way of illustration, and that
numerous modifications and variations may become apparent to those skilled in the art
without departing from the spirit and scope of the invention. Therefore, the scope of the
present invention is to be determined by reference to the appended claims.
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Claims:

1. An absorbent article having a channel, the absorbent article comprising a liquid
permeable topsheet, a liquid impermeable backsheet, and an absorbent core
therebetween, wherein
the channel has at least one first portion, at least one second portion being of
different compression relative to one another and at least one boundary between
the first portion and the second portion, wherein the boundary comprises a
plurality of linear boundaries, and at least one linear boundary is disposed non-
parallel to the remaining linear boundaries.

2. The absorbent article of Claim 1 wherein the channel has a centerline extending
in the direction of the length of the channel, and the generally linear boundary is
disposed at an angle with respect to the centerline.

3. The absorbent article of Claim 1 wherein the first portion and the second portion
are disposed alternately in the direction of the length of the channel.

4, The absorbent article of Claim 3 wherein the first portion is encompassed by at
least a pair of generally parallel linear boundaries, the generally parallel linear
boundaries define an orientation of the first portion, wherein at least two first
portions are generally non-parallel.



