; €3eNJJIKAL. L<6N6l NTNj gq45 , ~, ~, ~ 2. 002 WO 99/ 39673 PCT/ US99/ 02393 1 (00002
*166166* 5 Absorbent Article Wth Breathable Dual Layer Backshee IS 2002
Conprising One Layer Wth Slanted Capillary Apertures Field of the' 9 ¢

i nventi on 10V@B¥3FESent invention relates to breathabl e absdt@EVIIARIBcl es
| i ke baby diapers, adult incontinence articles and in particular to
sanitary napkins or pantiliners. According to the present invention the
articles are provided with an apertured backsheet for breathability. At

| east one of t br eat habl e | ayers of the backsheet co i silient,
three di nensi OBEM’WMMMW consists of a liquid i nperwu@mm“‘WWri c 15
fil mhaving ap apertures formecapillaries rchoane not

per pendi cul ar to tieispl ane of the filmbut are di sposed at a angle of |ess
than 90 relative to the plane of the film Background of the Invention 20
The primary consuner needs which underli-e devel opnent in the absorbent
article fiel d,ay i ; j I S i : il I ners
S the. pr ovi 51/ B K B in O bt Ot

| evel . 25 One neans for provi dMith SlamediGepillayndgerturdsenefits i n absor bent
articles is by the provision of breathable products. Breathability has
typically concentrated on the incorporation of so called 'breathable
backsheets' in the absorbent artict.es;: utilised breathable
backsheets are mcroporous filns aﬁ'gﬁaoggﬁwg%y@or med fil ns having
directional fluid transfer as disclosed in for exanple US 4 S91 30 523.
Both these types of breathabl e backsheets are vapour perneabl e allow ng
gaseous éfc héphg PresERtinydnsioanelares ierbreathalplei abserhentaisjcles likpeaby diapetseadult

o roul at i on GreoRibech afIES s el oAy cheblis SF pin@iers PRI ar y
benefici al ag ithe prREHEGRvédRNShE GiicléLale! fBvide® wittan aperdded YEKIRdes 36 3

PCTI US99102393 2 experienced. by many wearers during use, comonly
associ at ed wibtdathtabditpr A¢ deast opé ofrthabeeathabdal |dyersnef thei bavksheef comptiseke

topsheet. A drawback associated wiih the use of _breathable backsheets in
absor bent ar {TSUIES thises FasoBg el vhieh gensith, of ReligHidwpervinys| Rajperic

per f or mange I t g I

At hough. br aaPHES R R er AR ThE Spcfthes (SR Sniolare AR ERAGIRAL o

mat eri al s i ntheplagastbe filmttat are dibyosed at a amgid afilessrthas 90 redativexd thesplae,

di ffusion and_capillary action may still occur and result in the transfer
of the quid§f§FJh?¥he absorbent core through the backsheet and onto the
users 10 garnents. In particular, these nechani sns beconme nore dom nant if
the product is utilised during physical exertion, or for heavy discharge

| oads or over extended peri ods ] ; khst the incorporation of
br eat habl e backsheets in absorbgimk &@I% g@é 3 RL |y desirable froma
confort gpandpoint, since the primary role of a backsheet still remains the

prevention ofTheigimdly|@akaner néds it anddrliddevdslhém id Ind abdosteae btichave
not been sat |f,ch€ctor|I i_ncor Ol’atE{%ﬁl nt o %{1 ducts. .]'.he prgl%l em of we
t hr ough ont o '\&er® p@'ﬁ?’%@ﬁt%"ﬂ%@ NP feCqige %&r%&?‘ﬁw 8¢S Ju L BIPXEI ML e
backsheet s i prabssrhrevidingriotlc k ighharetecticlead @ngortbeveh recogni zed in the
art. Attenpts to solve the problem have mainly resided in the use of
mul tiple |ayer 20 backsheets such as those illustrated in US 4 31 216.
Si ni | ar | $SEUQnsemerns forproviding cersumsn coamfory lgnafity inabioreant grtiglasriehy jbel e
bafks heet ]gplrgspw@bl?g)ga&eauﬁtgé pPrédikts. qf,rleachsaﬁtypﬁasn%bé_ afly J&)ﬁ@érﬁﬁ%&bbxg the
pol ynmeric fihrous fabric. an i nner ey conprji’sing an apertured forne
fi | m having dPGOERQTANM| Off 50 aﬁfqdaﬁgrsmbﬁg Threkehetes HBe the GSPER:t ABIFLES.
preferabldy h&oniBohly qutilisetr Bieamable/ m:'lksﬁeleltsou@hnmd' Qéroﬁﬁrfgﬂxisrgrﬂgaﬁéiﬁﬁédi ed
test conditiaqns. so .Eur opean pat.ent. i cati.on nq.. 710 47 i SC es a
br eat habl e, bABRHAUFRB LR oRr Thia FBBuer B 6%psedin S e IS UATER 2re
30 523. Both these types of breathable backsheets are vapour permeable allowing
gaseous exchange with the environment. This thereby allows for the evaporation of a
portion of the fluid stored in the core and increases the circulation of air within the

absorbent article. The latter is particularly beneficial as it reduces the sticky feeling



unattached to one another over the core area. The backsheet construction
preferably has no liquid transport/wet through under certain s cAu‘ﬁ ofuz est
condi tions. wados4 713 068 di scl oses a breathable clothlike, §d¢)ﬁ3"’23 or
use, as an outer cover for absorbent articles. The barrier corrprl ses

| east 2 layers, a first layer having a SszCIfI ed basis weight, fiber

di ameter and pore size and a second |ayer conprising a continuous film of

poly {vinyl ahephekd. w%pgﬁe%réy@mg@é édm:ﬁlsm%§soc£$e1 vggt’é ?ﬁ@g&}nﬁ@obas a

speci fied water vap transms and | éevel Ity
5 ~, UG 2002 a\mpgwrsgg%eﬁg}mdg S@QQP ®glowever, none of the above
proposed sol utions have been able to provide a fuIIy sati sfactory solution

to th bl f_br eat hapl h d 1 dj ti.ons. 5
US S B0 a0k Ak SRR D B S B e lebi s e b et AR iF ur e
filmlayér hheinagptivapiffecton dise pivtachionievet perfosedcaby deakapel navel at wee t o
the plain of f ef t

T, rhi o o e e elrlelE ABuERT SEARILIL BadShak N SRR d Py
into cl ot hi rdlosnthegranstentod mptpaas in thepgasgeysapinte, physicah srechanismprisueh ag

l'i qui ds t owadyghubibg, di’ﬁﬁéx@ﬁ aﬁa c&ﬂnhﬁ%ﬁ@em@ suﬂd o%eurl&dtﬂaﬁxwﬁﬁthefuaﬁmh of! ant ed
capillary f in the co bent articles but as a

i i ndi ¢ t eX r
t opsheet , a‘L?le}U rfTogml efa} erbgnt gorgf g g@lg@i‘éhqehéméoﬁ’?}f)ng’ﬁ B¥EIDf such
sl ant ed 1oap| ga.haéryts flinl prmmgetﬁeeer mbbmdmm rdeeme insre dmﬁﬁzmtaf theSprddimh@S ed,

however not | ‘ﬂ cont f di spos e, absorbent a |ch es _accordi,ng to

the present YsthARGRe Pravied! pXerREREaF bR B ed InsdficFionds SRDERE

i nvention t gepiodyoftieme. 'Ehtspwhdhltbe mbemppiatint oﬁbtelatﬂableﬂmvkshgets irpatsegteenc onf or t
whi | e mai nt ad.rﬂ? ksalﬂgﬁfé'cﬁgfrﬁme%dr%‘éeéon%n%ﬁtdﬁ&ﬂ Q.»“nce thé - gole of a

exceptional |y esi st ant Inventio ga resent
i nvention retraﬁk%‘ﬁett 81 bF@H@‘H&B‘P"ePGﬁVﬁWaﬂ liquidsleaiage: cenventonal ng;at lJl&yer ed

const r ugsi Orpagkihidetd hatkaiit bdb@BaistactoRithtintorpdftett inftepieBuc.ti cl es and in
particul ar sanitary napkins or panty liners. Also articles such as underarm
sweat pads or shirt scholars may benefit fromthe present invention.
Typically sUElh: pmbieni efSwat throtgh?éntb agers edrmens tineiad theninvérpbration loflsagter or
group of la face
R ki ol | On bQ&sFe&? x{rﬁ‘!%torl;eﬁpmgle?‘f%g ﬂ‘r&&em s%*\féeﬁ rQ%dg%&\tAega?tetfr?e f aci ng
surface faciaty Ath:rmmtmmi& the@r@lblmegxaivo mainty sesidad ip the upe af multinle lmrrpr i se

a ![l CI:J' (ioperwgrayﬁ%&cst%m%tm&w muaagatwte?lwme@ fzqG'hBi}{lﬁdFH Eafope %‘h .
article, an absorben re a eet form € arnen
et g 50" SupPhEEIRBo, 100 578 Kirclbsts f Sreaat B sres: SR BY BUSEIIBE! ween
t he t opsheetofandab f;&rinaatﬂe,hh%rwﬂrﬁxewm’lyma&cd‘rbd&busgfabucth&i pnemﬁﬂt ldyevent i on
t he absor be eg. f.aci a | e
such that ¢ nositliield BendP defed B houly Becilibd B ushilrt ThE

t opsheet . 35barksheplr constmadsion praferablicbas ncs lqu;d drapspastiwethibropghriinder eertaimg

surface Jf t%gcnﬁt?é ?ésp%ﬁdlﬁ&ise AWE&‘B bgl'l&ﬁ%ﬁ . 710 392 BReksaes!

| ayer and a cond heet he rst El]es heet la yer 1.s p03|t| oned

bet ween t he Yasthahie '?aa twpﬁlg&g %t ast i o breadighle 4 layers ayhiglp ar

ECT {( Uﬁ9 9/ Ofaaﬁua&&d itd o1 aﬁaﬁer evedl thehsory\erea €Thd baekstigeteunsaaetion prefeeatigcond
acksheet

the articl t habi |l it 11
backshoet | e HabieparySye el aao- Pl gt W FhedlieRsry L 7
perneable. The first backsheet |ayer conprises a resilient three
di mensi opal weby 7f’3hb6§“4§91’6§és54 ?re?tfhaa | A baﬁl@r‘ fb‘r%%?%%ﬁ&% IGydr dt‘oi” whi ch
5 filmhas aperture ures ormca aries have sjide walls
whi ch ext endabsorbgnts artigles h@hm comprises atulepsicd layers, refifst |lmeprlevmg| g the

Garment faci %%“?E?‘BQ%%WS%"tm’?@*ﬁﬁhiﬁaﬁﬁdﬂﬂ“@ﬁ“ aaffideEan | e
capillaries %oeaews;‘ﬂm Horlbg‘f“t‘ﬂél alr)@avmae.sagcl °§§f @mgamﬂ akso

| mportant |y Hd3e spadified ate Vaotir @afksniivélyn fatdand 16gel bY impanrabiliaci ng surface
of the fjlmat an angle which is less than 90 in respect to the plain of

the filme



In a preferred enbodi ment the capillaries are all substantially identical
and preferably are honpgeneously distributed across the fil mOHDrzlgfserng y a
center axis of 15 each capillary forns an angl e between 85 an ., nore
pref.erabl y bWOWE¥7S5 and 25 and nost preferably between 55 HTEPHRIN t he
plain of the film The center axis is defdned as the |ine which connects
the center point of the first opening of a capillary and the center point

of the second,opening of a capillary. 20 For sonme enbodinments it i | so
o551 bi ot hatFORGe hog of tae ARve, rofpsefl salbfions Bive, peprabis Bppravids aduffy

| ar ger than tdagsfaseegnsblmpmanionthe girobllnd ofclrpathitily backshéek vt thivugh unbeat all he
capillaries E]‘Q?‘Hﬁiﬁhgles form cones which have an increase in capillary
action in a direction towards the absorbent core. In yet another enbodi nent
according to the present invention the capillaries are curved towards or
appear bemt tQy8rsg$ 54H%s Rleftial WO 9?‘703%*1‘@:1{;&%9'7)’(‘)39@5 @E&l%é’@&%ﬁéﬁu%d{ma
addition thereto the capillaries have a first and a second rtion I ch
are diff er entlayss hgvingcqaplaries sthigh amg disposed %teafb‘lmgé‘i)%‘itﬁ"&ttiodﬁ% plgisofghe Al so

the second opffi, wehied filths afasdfers@® & slafted Gapilhhafiings THY fiba RARuirdes as

slits. 30 Slits.grf consi dered tg} be sucht.fo.rgs iﬂEMic t he Lon est extend
of an openi ngPTPYds] 2y & Jmproyemept.tor incorpotation infq clphing and parmenis WHICR &g ¢ e
openi ng. | n deeshable, tylre non ishsmitting hiquitls tdweard tbo mizeret ofiistichc parmeats. Bdssuch

that th b iSi j . .1he. -en. fac :
backsheet Scorif FRr b sifuled baniThsy SIS i icBa Tl BEERILAULHAER Bicks™ |
the ability tites asepshericpariicudartyinefigie 16 A6IUS §.69hd ththepogibinptioamifisuel i es

provide the b&ghed Gl iAHOboRIHRE R5thia@ab¥itbld niRErH & MikElBsdAPhdbWEVEr not
breathability for i Accordi hg tp one

nproyed cojfort. 5 ~, UG QUQ2 4a
aspect of theMReaffxt PK&@PRSP%PE’F%B?‘% artgdﬁfrasvﬁrg@a to thsrRIeseRL Vet pos abl e
absorbent article of |ayered construction, each |ayer or systemof |ayers
havi ng a ,gar t.fagi rface ich is orj.enfed tq face in,a_direction
of ' gar it T BynerRfed th SHECAVECr bRl TRl Sl Ptalide s Mipordhi il L 00
whi ch is ori entiddhavng sroproved corafatt white meimtaifiing ap acesptable 1696 of pratestpmuse of
the article) sabfndkldedliBndiRRiNaSE RGistint! €ast an absorbent core (40, 42,
44); a breat hlabl engaclfgﬁeet@?go,a%gg%mﬁ%%at ed on said garnent facing surface
of said absorbent core (40, 42, 44), said backsheet (50, 52) conprising at
|l east a first backsheet |ayer (5@unandyaftrRdaveatibacksheet |ayer (52), said
first baébsheet | ayer (50) being positioned between said garnent facing
surface sai d absorbent core (40, 42) 44) and said wearer facing surface
of said seconbhdyreseshiyenticyrelat¢soR)breasizbie dispesableabsosting agisbasrd adaydredeet
ayers (50, ScohsRikidd #Rhels YARPUiMELTEAR SnociBhéhde! drilicDaARS e Bhrioake!
(50) conprising, aresjilient, three dinensional web, said web copsists of a
i quid i mper i2BUTY paPking T panty | linerss BYsonarticlag surberst iderarmsyeat RAASPI85EE t ur es
(53) form ng seaplats! Mal Sentfit rons ahdl pepit! IndéntRn. (Spicalin\sudly siicles wed bs (56)
whi ch extgend lgwag fromsaid arer faclng surf(ﬁ.cle of psal d film &1?%6 sai d
capi | | ari®@s (BYSedsonsigieton with eagholayer or giopp qf laysry haviPR 821G 8% f ace
of said fil mgutfaye swhithaissaricmtatl tpface ny thé Bireaiont dfea gamhent dseing uwseapflithar i es
(54) spaced i r j . i i ) id
article bei ngﬁgﬁgragég 2@{ ?@%ﬂfﬁﬁtﬁaégg%c clgt){lrl{?gﬁ?sgé d?gll‘l %)ﬁ@\%ﬁg\%‘?ﬁf rom
sai d wearer faBflaycompriscelipid paivipusitopsheaSyrming e wengtrlaging supce ofg8e t han
90 measured fiQ80! A€ aBdobdht RbreS hdl aftrédihable Backshee? QokniMiO RO oA Heh$ facif | ef

descriptign of the draw ngs
P 30 sur}ace of the art?c(‘?e. The absorbent core is interposed between the topsheet and the

backsheet. However, according to the present invention the absorbent core may
provide the wearer facing surface of the article such that this surface of the core also
provides the functions of the topsheet.

35  The breathable backsheet is located on the garment facing surface of the absorbent
core and comprises at least a first backsheet layer and a second backsheet layer. The
first backsheet layer is positioned between the garment facing surface of the



PCT/ US99/ 02393 Figure 1 shows a cross-sectional view of an absorbent
article conprising all usual 5 elements of such articles incl8dAdf 2
enbodi nent ngt),b@sy_breat habl e backsheet according to the prespatykdyv@igsi on.
Figures 2 - 7 show particular alternatiye enbodinents of the slanted
capillaries used for the three dinensional web conprised in the breathable
backsheet according to 10 the present invention. Detail ed description of

t he inventi absoftent poresedthd wearat faoingrsarfates! the sata ixektheedi lapas bbbeler
articles su g ucts
sweat pads a?\(g pgﬁlgﬁqg‘% gﬁxgés%ﬁt}%?&mal%ﬁny '?aﬂr‘%a\ékéﬂeg?fa?fers e gpltebﬁ%{naﬁeer ‘%nggre e
of a liqui dpp@maabéuﬁrequﬁiﬁh@mper@eﬁae k ElgeBrst én&séwtdmmmsm eesilient

i nt er nedi at %@@aﬁnénei@ﬁme@éb Welﬁ@ér@m&a&ﬁ@ hama m/ﬁ@ﬁ%&y Plytherid R RERSENT

inventiop t t opsheet, ks eet an core be sel ect ed fromany of the
known typ es'}ﬁqn li‘aﬁe%“t'@ﬁ'p %rﬂpéﬂ‘b‘ieé pEB ccpHkres Hegichdave tside walls Ml onf or t
and 20 pr ot egfch® awpe frbor the hearer m:mg Siﬁ‘ﬁiﬁé s)f&fwﬁlﬁop@mdl@glmenﬁr;tbe\dmbﬂirew and

in the apended cl ai n_genera to sheet. - S ouI have
good i qur d SrBvBHERRY: T RERAEIR hext AT CRMREdn e L B necufiehal ok n
of the wear ¢ie filny jand heseadrsbopamg ebthe &Ieied&thecx:agﬁlapueswpa:bedemmgbmbb@r bent

capacity an

backsheet S%VC%{’CH‘ ?X&%&r{a&%&’{ ﬁ%ﬁ%ﬂgﬁﬁp(o ?ﬁq{ ?éh ea&el{plﬁi}[) L&Pf n? at“gdsy&é Iﬁﬁne t he
absor bedOf | uvearemqmg pefapg of therfilm atran %ﬂglb? éfétq%abﬂ@s tha!’r?(%elﬂrfmpéﬂ tofihe

i ndi vi dual el#BNhe fikhe | oi ned, preferably using techniques such that the
final product has the desired comc ort and performance level. 30 In the
foll owi ng description of the invention the surface facing in the direction

of the weardn i refatrkdemisaiiment! ded rgpiflariéacee dIh subsastially identicdli and

20t 0n | Sk A A e A 9 8 B

dr awi ngd5t hieachdcapsliary dormssar hnﬂlcdm@tlbebyﬁ?ﬂrandv@(ﬁ’l mCEtﬁ pt¢ferablhebetwaen 681 e

components. 19,5 Bl assharts B ORR FTBRSAIAREE, o o
|

to the present 1nvent] sorbent art e usual r.ses a
- topsheet . Twsnt%as%@ékg %cfﬁsctézs ige pyich gennggts dhe coniss 99@“59{3}3% 155 ARYUNK nown

in the art. ofalkspiffargane the dehter poids BEtHe secoridupefidiget aWabillatyef er ence numer al
30. The topsheets for use herein may conprise a single layer or a

multiplicity of layers. In a preferred enbodi nent the topsheet conprises a
first | aQer Rahisathe pmvdidmtst ihas alsepossable ribatsthe fias eopshinghd at dgpshsmne afid a

second | ayer, é)&{p f 'fshﬁrrgrei‘ fhsa%l ti)@i’@c'bn&‘%g?ﬁlpg of thedld cg%'%ap?ﬂz{ry%ﬁw fafOr €.

In addition ano he wear er surface o rrst [ayer
but only extneapiipries n@elaeswfqr@cozlswhmhhaweaarm@ew i Repifhary iaghen i1 2 zone

of the arti @Iixecteoantob@:dé.etﬁe ra@htkrﬁeﬁttbdaé ami yibe a@&threa eﬁ%&iﬁe&ﬁ aBdor@Xpta the qui d
handllng/retalnln |I|t|es |s deS| sual | red, t B "hybrid
Lopsheet ") . PREREyon i Gapi et Bopi RAbfoutats (e Blain

absor bes st0|f ot ﬁhm larag attmmahse exuxe ndthtmm dmetd thocapilianids lafve arfiral andod t he
preferred si b ri o s a
ol & and nepenRtort ibEn bR Clo T orll SBAR, o By ARG

feeling, andheteef-irritating to the wearer's skin. It aI so can have el astic
20 characteristics allowing it to be stretched in one or two directions. As

used herein the topsheet henc fers to y Ia er, or conbi nati,on | ayers
whose pri ncr"HF‘éﬂ\elfﬁ%‘{WdcﬂPeP'é’gt‘}%ét &@a&ﬁom?fgtﬁe&m %‘i‘%ﬁ@t%g? pmv14qd&5éﬂf% om t he
wgg_re_r BOWﬁfSlﬁs &bﬁoﬁdamme mh%mﬁnmtﬁnWDﬁ%ewFﬁ&ﬁ@oﬁmﬁp%mh isgore. In
addition t ee rese nvent .an shou ave a hi gh vapour
per meabi | i tg zﬁf)g?l Eh 3 '?ﬂtQBf egll? ég tgFrPé’gﬁlinﬁi ty.

In general the construction of the absorbent article can be such that the web

comprising the film forms the wearer facing surface of the backsheet construction. In

35 this way the directional liquid transport and the ability to close under pressure
derivable from the angled capillaries provide the best leak through protection while
maintaining optimum breathability for improved comfort.



According to the present invention the topsheet may be formed from any of

t he naterials avail able for this purpose and known in the art, such as
wovens, ‘non wovens, filnms or conbinations thereof. In a preferred
enbodlnent of the present 30 invention at | east one of the IayﬁrAU@fﬂm@e

t opsheet conprises a liquid perneable apertured polyneric film Preferably,
the wearer facing and contacting layer ,is provided by a filmmateri al
havi ng apertures which are provided to Pacilitate liquid transport fromthe
wearer facing surface towards the absorbent structure, as detailed for

exanpl e i ﬁcﬁ%% Eﬁi eot ﬁe ﬁa%eralmren%% thers R ;§'§\ﬁdeduaS b4ea?f%g'! Zld?s%bsalt{% 4 343
35 314 ang, EtionS¥&eh | F‘or MER of [aydlS Waling4! Bk a” be
aper t ur ed ghfack BHIAUE oﬁ ?e'drto Fdé@ﬁht & Bifec CrRerR EAY Hdrink 188 of the artibitXand

991 39673 RedretI8884 831239 whichAD SRRRIND féb@rﬁthéfﬂi‘r@dhdh BOthe Webrae (20§ @sRpluse of

i nventi ontﬁehﬂrc&bs@dh&mécwreiagaueésabl e for use herein may be selected from
any of the absorbent cores or core systemknown in the art. As used 5

her ei n t hen tiesorheat®or @2, ¢re refers to any material or multiple material

| ayer s whose prlrrar function is to absorb, store and distribute fluid. In
Figure 1 eree @rh@é‘fﬁbeet(%é?hbeat%%Fﬁﬂvﬁafﬂ@mcfé ?%@C%O"I ?t§°m?ent ®Q® and

44. Th r‘%éﬁ saigh packgjieet (3 53 'F'“Q AVERR B st s 4
per rreagl ? ygr E’? %;tt% E ﬁf? ggﬁp%‘%%oﬁ?fg’“e %;glag??ﬂgﬁt)og(r)r e
pr ef er abl ya 83“% Sa i rbe'f ﬁore ess 0 ri ess than | 2mn pr ef erably | ess
than 8mm sé‘i@(}v@%reﬂﬁ&ﬁdéuﬁﬂaé’e S s&ébﬂ@b&%‘&&eem% @eferably from4mmto 2mm

According to the present 1 nvention absorbent core can include the

f ol | owi ng sdib figOsRAGERIRESNd badkskdet Rpdrs B0ab2) Peihgwhér Jdpbi gbridleapld, | bution | ayer
preferably together with a secondary optional fluid distribution |ayer; (b)
a fluid ssad figebdcksheet layec(s0psonppsingaedsiliént threa sinehsiorst wely” ) | ayer underl yi ng
t he storage |ayer; and d) ot her optional conponents. 20 Primar~r/ Secondary
Fl ui d Di st2if p@ PQﬂﬁ"SL @ lQ‘@ﬁlén querna'vmer rﬁ’gf‘a‘(ﬂg %pﬁém%éﬁ?r t§é'ﬁtaper6+'%5

accor di ng (5t fogﬁeggre' (5¢hg ' ”e c?'d §"’"‘1"%L [ﬁ?h . ?ﬁ T is a
pri mary Hsgj i fa'@ g)?]sal ré 5 a é%?ﬁ 9%::)6 l’Eagl) 'ségl éé)iiﬂgni ayer
The pri naéa a\o"W eré he to S and is
|anU|dé nlcatlon erevvlth hetops eet tr nsfers the ach|redeU|d
to this prsh,ggrt,me@b,ﬁ@&ﬁapé&énggu hayeer for ultimate distribution to the storage
| ayer. This transfer of fluid through the primary distribution |ayer occurs
not only isaid téplatiés GKexRad alal from sad wéaperdadidpsutfasegsf Baidfich (B6)dit bn anglee&9) ons
of the absbedsahdan $0° odtasired fidmethabkin abpaid imal but preferred secondary
distribution layer typically 30 underlies the primary distribution |ayer
and is in fluid comuni cation therew th. The purpose of this secondary
distribution layer is to readily acquire fluid fromthe primary
distribution layer and transfer it rapidly to the underlying storage |ayer.
This helps the fluid capacity of the underlying storage |ayer to be fully
utilised. The fluid distribution |ayers can be conprised of any materi al
typical for such distribution 35 layers. b Fluid Storage La ~~er 5 AWK
2002 WD 991 39673 8 PCT/ U S99/ 02393 Positioned in fluid communication wth,
and typically underlying the primary or secondary distribution |layers, is a
fluid storage | ayer (42). The fluid storage |ayer can conprise any usual
absorbent material or conbinations thereof. It preferably




5 conpri ses absorbent gelling materials usually referred to as "hydrogel”
“super absorbent”, hydrocolloid" materials in conbination wth S AR
.carriers, which are indicated as particles (43) in Figure 1. }He absor bent
gel Ling mat eVP3P6Z3 e capabl e of absorbing large quantities dfCARE8EY310
body fluids, and are further capable of Betaining such absorbed fl uids
under nDderate pressures. The absorbent gelling materials can be dispersed
honpgeneously or nonhonpbgeneously in a suitable carrier. The suitable
carriers, provided they are absorbent as such, can al so be used al one. 15
Sui tabl e absorbent gelling matRuefslescrinionoétheisisaveings wi | | nost of t en
conpri se partlcles of a substantially mater |nsoluble slightly
cross-1inked neutralise 0 gellln material. This
material for ﬁbg“ée hysgll‘ é‘icrﬁﬁoﬁ‘?"%‘ﬂ'}ﬁ‘fé{&% }&“t SUHQPF Emprising el wspelal s
can be pr epae&ehehtsoaf pﬁdwm&fclegaxhbledmlgnaatemﬂmbm i the ClyoatAable MhckINRSITET S
whi ch are wel | 20 Suitable carriers include materials

whi ch are coﬁW§W$P%H%PF§”ﬁF?HT§%ﬁlPh absorbent structures such as natura

nmodi fied or synthetic fibers, particularly nodified or nonnodified

cel l ul ose fi gg%ﬁes 3 nﬁﬂ%fpg{gﬁhf%%aﬁé i veaéﬁ%%médt?éf&é sl@%dﬁ}@’a&éﬁrﬁ?ﬁ Ier's

can be used tdgether w sor bent ey can
al so be used farsthg|three dimensipnabmish rpamp@mg invehst brmtbzﬂ@ baekshees accerding tor
tissue | ag naleSsredent ivemeoant ext _ of sanitary napkins and panty liners. An
enbodi mrent of the absorbent structure nade according to the present
i nvention conprises a double layer tissue |amnate. These | ayers can be
joined to each other 30 for ®Oauaifedelelyiptidhes$thednvantior! ti ng a pol ynmeric
powder binder (e.g. PE powder), by mechanical interlocking, or by hydrogen
bridge bends. Absorbent gelling material or other optional material can be
conpri sed befﬁheemesﬂme [ihegnéion . reatasi fo ebisardnt udisppsalile aticles uiubh @S $dngtary
stiffeneggce | so
45 cehbplins bm{e%s GAndhéite %Foﬁgsgsvgeg@a@msa h&g Pydied,2

be used and i ncl ud ose tate uorr'de,
pol yvi nyl i deS&hcpPe Wﬂsomaewﬁp GL""(‘%‘EFC‘Pf Hlquid IPSH’)‘OUSﬁBPWth“I aalsﬂlea&@
non- sol ubl e pnlapsorbat o@k&ﬁhﬁ'l'nedﬁﬂi yid lhogshes, ana@hmwa@psﬁeenmccbﬁim@m gRs 5

~alL' ~ 2002 V@9 /.39673 P uch as. nxl o este

o1 Gorponent PRIV GHORAIR (SRTRE %e?*set%@ otk B8 B cpBbra o Bk °F B
Preferably, khewhitypes of uhdsacﬁempan@thpwwcqydlthatdhw mgetethe rdsamﬂcquol:xeand
hydr ophi b ¢. plfiEdhPedfin Yekqfifheh s%ad'ceﬁala&% dotdd BloWahaih Rleapefidiid s
Perlite, diatomaceous eart rmculite, etc. o Inprove l'iqu
retention. 5¢l4M$-he absorbent gelling material |s di sper sed

non- honogeneously in a carrier, the storage |ayer can nevertheless be

I [ 1 h di i.but i t I

i roct ] ona il AT e GorelRt SRt £ PG BPvehoor Al releaRt 40 pratiine

di stri buti ondcasurtece and th‘embyt bedpahé skin ef thef weagerrdrgrthe ebsolrbasit ragr&atcsds toent 10
gelling pate hﬁ’#x&e gh %Jo}‘be% c%iél:ﬂty’ and“tillo@yrﬁ% TR 6?%886:%1@?%

actual foam tructure ul ere are en ce foa m%

absorb | i qui @xéiiee packshess she mmavenérweé dhroxgk (llﬁn‘%lérﬁfémp‘éhihﬁyéttalfﬁta!fhélel i qU| d

al so under pRrBsoYbEE fluiRl GhhileOBéRg Wﬁé)&xtfyo'bf’éﬁd)amet fFus’r\thékh&e, el SndiPidual
provi di ng on surface a snoot h

hei r wearer,fa ce i
Phe. use ot *a cleOIElTcHE JUBEh SREr O, P echOaHE T A S i crpd g og ey °
t hose d|scloﬁeduﬂmoﬁﬁzﬁpu&bmﬁahmnaskMﬂ)93/03699 WO 931 04092, WO 93/04113
c Option b Fi brous !"Dusting”) La r~er, 20 An optional conponent for
|nclu5|on in the absorbent core accordlng to the present invention is a
fibrous | ayeln émjfaB@wmgtdgscrmmntOﬁmeaaverrylourihnesrur@am@acmelnéhe)dmgélon@f@he
| dentifi ed bvdafh & eilfed UARR fRling durkfte HrOME BrabyinddWhis HAREDA Y4 HidaldyrigHs

| ayer is typically referred dusti ng er since it provi
substrate onafRM:AY- Fyrther theputace f%!ﬁ)h“ﬁh?\@“@‘élomo thengarmentyis called gasmenlor age
| ayer during f:{@xﬁglitﬁeﬁcélaﬁd B tht BRAVAREAhRAIMecGH B indiHQEBY afréw0SE i nst ances
wher e ths absorbent gelling material is in the forn1of macro structures
such as Fbers sheets or strips, this fibrous "dusting" |ayer need not be
i ncl uded. However, this "dusting"Absylemnt pricle ofait® additi onal
fluid-handling capabilities such as rapid wicking of fluid along the |length
of the pad. 30 d G her Optional Conponents of the absorbent structure




The absorbent core according to the present invention can include other
optional conponents narnmally present in absorbent webs. For e5<aA’dﬁ 2l

rei nforci ng, 5 can be positioned within the respectiv 22097

bet ween thg‘ﬁgi%odgycsfl ve | ayers, of the a%sor bent core. Such ?l’elﬁ?f%9@|3r?9
scrinms should be of such configuration & to not forminterfacial barrlers
to fluid transfer. Gven the structural integrity that usually 5 AUG Z102
WO 99/ 39673 PCT/ US99/ 02393 10 occurs %e%éﬁgalt of thermal bonding,
reinforcing scrins are usually not reduire or thermally bonded absor bent
structures. Another conponent which can be included in the absorbent core
accordi ng tactdrding ton\entpresent dneknpibaf tieabbsprbent parayle deshally osfngrizeOra as pan

of the pri i St butl nIa e fluid storage
Cayer: are BEgiech JRETGAIEEY sl oS gl R bt B fopeet Ol P Rt oo
EDTA or Bt hbrFighel ahewpsi®gtis indjearcd vaﬁlerefﬂr@fcemaMeyalﬁﬂow ded in particul ate
formor as part of particles and can be provided together with the

absorbent gelling material nentioned supra. 10 Backsheet The absorbent
article accohefopshacts forasphersianmay gompfison siaglsolayesye mukiplcity eblayesi e

backsheet . [hg phasdshebodireiBite tbp Elﬂ:'it E&n?ﬁ@éehnﬁrsft e WhidhogRvalkes HQoed and
15 contained in the a sorﬁ&g S re fro arti cI s thaﬁs cont act
t he absorbel‘ﬁ‘”gii'c agg @ B%‘B%tr ¥co Y§r "ﬁ ]‘g' "if Hent s,

and shi 10 s absofteak etnscturehereliy additiongarmshen Hi)_swrrdnemetwcaf‘dru’adng rsaifageosft . 1 n
addi ] on POMRSHlI P uPh AT AARLGIREKSIRED, Sl S, BLESSAL. bOYSALY oM Per M (<

the transfer o erab and air
t hrough it ehdhe hagiclel [cams be héesntabkmltat IPUTVldff aqtna 20ftngss oorarﬂj(tmatllqnld/apour
out of the gildiinkRetail mﬁw@e deyghqghkaau?%?ema ta%g o8 lfrfcf'ﬁ)fp dg f of the

absor bent st ucture an gpﬁlan ex to and form part | aps,
si de wrappi Ebe tanshest typt Y\/\F’HE)‘LdS geross the avhole %%r@ﬁﬁ@eftténﬂ‘ﬁwﬁp €A

i nventi g8 aestuid in@s andfokmPaer dfay il dMB@plefitad hiddlaphlerie WappiagRRedngs | S
used in the absorbent article. According to the present invention suitable
br eat habl e BatK&Reets for use herein conprise at least a first and a second
| ayer with said flrst | ayer being an air perneable layer. Preferred

breat habl e §ge a%h%ié%ﬁﬁq{eﬁw e&if1a E'Pﬁﬁl AR%hed{tPBe YomBlnt
exchange, nost erably |gh vap h arr exchan e. 30 The
first I|ayerseft f¢ %Imgea%nédna@rnrraa,tmg % the wmf%ﬁ af'hm .alsq cpB haysi elagited

]E)et weenzg h ?cﬁkﬂédﬁﬁkhci Afdwigg StoMRGRethed ReosradliecEsHseA Rk l’ft@elw er
aCI ng surfac

eoLhthescondI %/er whi c |S|ng cate aslaf\[ [ﬁ%ﬁln Fi gure
: i's or opsheslhenceRelrrle any laver oF gembinafpr e Y§TS|‘iV F IPER 9% g from
t he absor beist the acquisitom ankd trahspooidfSilvid f8dm i Ivearat koswviirdsgtht rabsorhent chbteow

through it. contaxtnﬁre@ng%tahg\%b%&]b%gpé%epgl g{?}ﬁfd Oﬁég?élp%ﬂee@%‘%%é’ Sﬂ?&ehf the

pr esent |nven ion secon rov | 'ea

vapour per ni&Bntion ﬁh%'ddaba"leoashlﬁboﬂpqw ekermashilitt )Perﬁrablblealéﬁt@dPéh gt s
not reqpsr egdedpiéhbiligei rable that it also supports air permeability in order
to further I nprove the confort benefit fromthe breathability of the
article. In this context 5 suitable water vapour and air perneable | ayers
i ncl ude twoAdtordhgi Nl preseno-inwentioRche-tehedtumneayl beiformed WoircAnyc afi tild so be

monol 1 ¢hi o AR atetabi, B AR Gobte 8% pOlEoE 88k 8 e Whreled onal
pl anar | ayem®verds, films vaclositstions thdreofidole priefared erabatiment qfOthhrmmnt n the
art, buggar g ehREPHARY SRNYE R Ve 5 BT GPHEBNLIMANRS la®Rhfid permeable
apertured polymeric film. Preferably, the wearer facing and contacting layer is
provided by a film material having apertures which are provided to facilitate liquid
transport from the wearer facing surface towards the absorbent structure, as detailed
for example in US 3 929 135, US 4 151 240, US 4 319 868, US 4 324 426, US 4 343
35 314 and US 4 591 523. However, even non-woven or woven substrates can be
apertured to improve their function of liquid acquisition.



‘polyneric materials. Suitable materials are for exanple Goretex (TM or
Sympatex (TM type materials well known in the art for their appAiGatlldn in
so-call ed breathable clothing. her suitable materials include XMP-1001 of
M nniesot a Mwong3ssnid Manuf acturing Conpany, St. Paul, M nnesdG/ussgszahd
Exxaire XBF 15 101 W supplied by the Exxon Chem cal Conpany. As used
herein the term 2 di nensional planar |ayer refers to | ayers having a depth
of less than 1 mm preferably less than O Smm wherein the apertures do not

protrude out of the plane of the | ayerAbsprkensgeret ured materials for use as
a backsheet in the present invention nay be produced usi ng any of the
met hods kno in the a[]t such as desc EPO 293 bjo 482 and .t he
references t WEFYAINE torfhe AESERGRVEHIO Fn? %‘?r cgrestsHEable, £0r vsederein seflced by

this method wayelbged ﬁcmemeﬂ tuwalﬁpﬂieyit ﬁtgeﬁoﬁdbﬁ@&}'sm Resvit iethplaginAs Qﬁedt he

backsheet | ayer. (I,. e, stretchin the r bI e tur

filns i nc?udéerl’em th;e "ﬂ’sﬂ;’ Rt g‘?rgcrf ete 6‘&(‘?# ﬁll?'f& eélﬁg adlgffond

t he hori zont athopd gricagf furinsiogais rrenabspes i stage smndftasiabolfe fiind. mytegure dwareds t he
core thereby Dgglc@ r C ave an orifice

| ocat ed at |€§§6E%grn%&rq%@%gpg{n fcé)];nyﬁﬁgm sal %?oiﬁ@b‘gr ances are of a
funnel shape, simlar to those described in US 3, 929,135. The apertures

| ocated wi t hifpe rab@rmxeaereaﬂc{hé g%se{mﬁv&ﬁenlsa@aa adveh hig{ﬂ@ab@ﬁx%d?ﬁa%hﬂiﬁtyend of
Cl circu

pr ot uber apce t n ded. .t he
cross secti o nglﬁfea:(%q %HF%‘ra“éP%‘?eGﬁ%ahlfr?qu'g’ nt,Gorg R ?régl%q'}?éﬁ SHPEF t he
pr ot uber ance ot thickiesd efiledshthan 1 2vang peeferablydessahal 8dlimyense prefeabignea tiedn t he

p §
aperture |oc TR g surface of the layer. Preferably
sai d apert urghﬁgrﬂstt@e?gs@ﬁfﬂ)s%havetgaé&gm ectional liquid transport and are
positioned such that they support the prevention of liquid | oss (l|eakage)

through the Hchiaflesetle proint HNeAHBROMBSEIRLER dofe SR TAIEE e BRobflle USE

herei n incl ude S for exanp e In US4 637 819 an 591
523,  ~1p; seppongnty ) sgentignal priseary figed Gmeosmeameéerﬁw(memﬁr Mt | s

I nfl udeI Hyt r alsedohlthry cﬁm@héli'ﬂlh& distiibationRaydr; @gmﬁcagtbﬁge 149&;\ écﬁd?ﬁbp!foh@lr such
Nonwovens” - SEEuschATHna ARE uop e HE StopBRo Hve o (BEiPURF ORioR | Ona

S. A, Switzerlcamgonedts. t abl e non-wovens and/ or wovens are any of those 5 well
known in the art. Non-wovens such as spunbonded, nelt bl own or carded which
are thernobonded airlayed, dryl ayed or even vvetla ed with or without binder
can be ud®d. Parti cul arly pr&HBEd QAR SV pYAyer non-wovens
such as a conposite of fine nelt bI own f| bers vvlth rmre coarse spunbonded
fibers with e nelthl own fi ber formn t he wear surf.ace .of the
non-woven | ayBE SPgna ERaRERt pEYEARBEPLG SEaoHE 5 b B (OGaPtn | <

pref erabl y i mndi¢atat tas deydrad® imi Elgutehé absopbmaty €loid distribysionylagiers and ra and

t d
1 accor dancSRniRy Hia Wenu RSB e alEBLESE LV ARl BifGueS e
WO 971 03285, thetopsheet @pd d¢ intflid qoayepu%warweréyltms The jopshaelr transfers the
i ndicated in af:d]\ﬂtbﬁeﬂﬂadaﬁ) g Fﬁmﬁaﬁ\yeﬂlstﬁ59ﬁon egpét Hor @Bhdte distdbutidato thehe

| t f f t
Shol e whi on PomEslare LS sanHeypLlTY vl i ey i Sudien e bR R e
enbodi nent s @iﬂyanahe thigkines$saburalscmaleng tienengtRand evidth|direttiensad|thd dbsorbest ar e

ly dist t h
eenY ot FRbEE 76305 bR RTLE S ACE Mol SulSton B UBANE
provi ded 30i t hlnéglacs thleeslmafm dlseitampnéam apd grin élruéhcqymngmd@lqnﬁhemwghoﬁe
aligned with g hese ety set:&t?dgdr?%ﬁﬁﬁﬁhdﬁ IdyBe lsatbS?éaGﬁytacaﬂi&@ ﬂumimﬁl r&seov' ded

with capillaries accor i.ng present “i nvention makl ng
such t hr ee- diPFBREY disaibugen Jayer ard transter ihyaprily. igthe updsrl yalpfe$tf>mgeéayz5 é‘ﬂse

i dentical or mlwtm@ﬂuMQapmffm@aﬂudﬂylﬁmo@geratyexr eotaefﬁdlmuhﬁpe&ih%é fluid

r ef er ences, ertured forne

m cro-/ macr os‘i@ﬁ?‘gﬁnl layety [f@'ﬂoté@dcqql?rfﬁefieﬁj ?”é(n'(r,’étsenf}f Fyé’éfagg%'v%“hﬁﬁf'l?%‘% a
pol ymeri @5f i llagessich as a pol yet hyl ene (LDPE, LLDPE, MDPE, HDPE or | am nates
thereof) is heated close to its nelting point and exposed t hrough a form ng
screen to a suction force which pulls those areas exposed 30 to the force
into the form ng apertures which areb EhihEragediavemat the filmis forned
into that shape and, when the suction force is high enough, the film breaks
at its end thereby forning an aperture through the film Various forns,
shapes, sizes and configurations of the capillaries are possible and 35
will be discussed in reference to figures 2 through 7 in the follow ng. The
apertures (53) formcapillaries (54) which have side walls (56). The
capillaries extend away fromthe wearer facing surface of the film(55) for




~..u~5Ae ~~" ~~ W 99/39673 PCT/tJS99/ 02393 13 at least in the order
of magnitude of the |argest dianeter of the aperture while t bi AUGi 20ance
can reach u eral times the |largest aperture dianeter.

capillari esR/r(l)taé\}g’§§7\éfi rst opening (57) in the plane of the gaF%‘E@P(')%Oé%ngng
surface of the film (55) and a second opﬁani ng (58) which is the opening
formed when the suction force (such 5 as a vacuum) in the above nentioned
process: creates the aperture. Naturally the edge of the second opening (58)

may- be rugged or upeven,  conprising | ogse el enents extending fromthe edge
of the openﬁ”ﬁél.“opﬁfaé‘%/gﬂl}d COMTRINKCAHPR: MRy atnﬁatmhliy Yp&siviRe B BEMAToBt h as
possi bl e so sasondaty distribuk@i layeérs) i gWiuid §torgs oyt (NtRHedledetotagh ddyeeedn t he

ext endi ng el enent the, e f the second ni (58 f .the capillary
(55w o 260MREoE Y, By oopt, B hC B BRAld Bhectott WeiABbn: o
thi s may5Sbe cdewprisesb| absbrbentapgalling ethaferiain t wpslheeteferwvdter® sasc H'hydiogel",

el ements pr oy NGt J : 48 : t o] i 0 EhQuke4.t he
first openi ngﬁ_l%galsbtsg&g;elﬁt Z’&H’(Sg?‘%‘d%@gﬁ%{%ﬁﬁt Gén @z%(ﬁ))ﬁdwg %[l)tfghfgn%ﬁg rsS’o has a
cent er poi ntwWhigls@y indipatedascpastiedes (48D it Bighwerl-non- ci rcul ar openings are the
area center points of the respective opening area. Wen connecting the
center point_( 157) of the first opening (%7 ith the center point ( 158)
of the secorﬂle@ﬁé#ﬁr& s’@@ﬁg@ TgaleEpls %apﬁgleegeglsqr NG LATE QEANUAY oF BBRPRS axi &
(60) hf onos &i@dﬁ:{ﬁl@lcﬁ, érﬁEére\ﬁitrthrtfpﬁbrﬂ (ﬁiﬁeta]?ﬁrlxg ht(ﬁhfabédirbeﬁiﬂtﬁbs iulsdet hfdeTﬁmabpl ain
as the garnen aci e of 2 i o) . i 0 e
pr ef er abl ynﬁ)ﬁéstsﬁrggrﬂg}%g%gé%’t% :/ﬁ\}e%egh%%%g%éﬁbcf aﬂ(raggerdsse')ffse%t})llggwgr € g?‘i%ﬂ%‘o et ween
65 degrees dothoznapuglyeds a awithblp sarrere{lde apiiigblsetansers, PBovider 3eydarg ees.

It is of coUuhSEbRRSSSIIE ciPaldd bOWsahGoreaPi | 1 aries to take the shape of a
funnel such that 25 the’ second opening (58) is (substantially) smaller than
the first opening (57) when considering the opening size in a plain

]p_er pendgsul a‘Hufit_hBlet moﬂﬁ:ﬂt %]geuavgi ﬁlafzeﬁﬁgs- f&usélb ﬁ&eﬂimﬁﬂitr%&ftt ?fté‘n Sblﬂilf@riisdg) f
igure 3 an igure 2. In,figur it is 0 S a e wall . 0
thg capi | | ar‘@‘i‘”ﬁg‘? n‘Uf %n bﬁ'ﬁﬂvﬂ@ s‘é’é@ﬁ'&’%ﬁ@fﬁ’nﬁﬁé}‘a‘m@) ?ﬁ%qﬂ"p‘f‘?ﬂt l?aﬁ%& beni ng
fornms a surfneoealped peoivinenid gellihg makerial fttiematexiakfof160 p hydtogelnggon dohtact t he
wal | 30 on [0 ' tiher m r

Faci ng surf Ao ot CSpl fpfcPOhacAlY Ll BF/peRREd REATIORMAREER |\
filmin reddEpdyratade agidwoniining popemensyihieh %ﬁngeéltWQ’ntlﬁ%Eﬂ@h t he

* capill appes fromthe absorbent core on the wearer facing side of the film
55) to th t faci. ide of .the.fil d . . 35 . 5
A6 2002 WO B8P BGBFIBET e A VEICY B GurSoBA L SR rbisaieh: of
t he capil | arstrasturessesiich a$ natuttal) enqatifeb ot synthetintfibers, partisilaniynmedifedd or oour ved
along its | . i fabs fiLE Thi s
nas 4 si mi 1 boufipd QRIS 1, U Bleorrh 3F U BlEr B0l ihlale oo it (1 2
2. 5 In figuised goggthsr tvéth theegbserbent gelhinglimaterial.diowever they eanjalae berngedhg t o

th et pr e%(SgtS giléﬁé_elﬁgtih ?Gmbfnaﬁbﬁ&t{"!ﬂ/ld&’@' %r)?&ﬁ%ré‘ tti%é'd’e%tr ti_@él%il’etlﬁxﬂﬁxa{eg d@:? %r}e%ﬁtetﬁt second
portion . The firs ortion, 0 e capillary is different in

di rection t ARy E@@Bﬁ’ﬁfgﬂtﬂ@w&ﬂ‘e{%%) of the capillary (54). This

di fference can also be in shape, size, and formof the portions of the
capillary in,order .to achi,eve the desired |evel of. breathabjlit i le 10
preventi ng I%ﬁ%ﬁo%lg%e?gagh}eha%?f%mtsﬁ@"chr? Fﬁ”?’ﬁ agco(ﬁélp & ?l%nfr ? %egﬁ%ﬁ}é%%ar er
faci ng si de compaiselsa dnublgdayer nissdealaimigpte i These Hiyets can bexjainsddoiesclspthan i n

figure Y PO e § 01 bd il ol PR t¢ he

capi | | araloes fggcor.%gyta%slhg Jg?%%@%?glpﬁ%y%c{??g{?ﬁdﬁtt ?llkﬂlgerglg'vg'st?, ﬁ%}"té‘r. o )tt he

br eat habl e baeshsnicakinteriogking or barhydiczendridee bensisunbsnahant gelling Material oh i

not hi nder edyhet dphi6ial ReAteshl Shif BE 86mAfiscdbefidnhOlayéry. the shape as indi cat ed

above. At the sanme tine the slanting and shaping according to the present

invention will allow the capillaries to close under pressure excerpted from

the wearer fModifigddetlgloss fibegMiRHCAy theastiffenetlicellilosenfibes tcah hlsoulghusdde

ﬁgﬁ'clel ? [:? EZ §y?1 erti(gsﬁtt)er}g C%Hta éodebeov.];se& haendalrn% u(c:ileethgs%c?na e o c‘:"‘erllwos'e "REGER bl e.
polyvinyl fluoride, polyvinylidene chloride, acrylics (such as Orlon), polyvinyl

acetate, non-soluble polyvinyl alcohol, polyethylene, polypropylene, polyamides



‘20 three-dimensional formed filmlayers are highly preferable in the
context of breathable absorbent articles and in particular sdifm?)p
.additi onal second outer layer is provided. Absorbent article construction
25 A further WP&2730f the present invention relates to the jR¥FHVEYWBE%St he
t opsheet, backsheet and absorbent core el&nents to provide the absorbent
article. According to the present invention at |east two, preferably all of
the elenents of the article are jai.ned. 30 ch of, said elegents conprising
at | east one &H%PS HRdon), \B@Qfeétrergl’a ForgPsht E@QTSaﬁHC%“B%fF%r{{E%fSac‘PH@meS
surface. Typi thalebfandailg ke frefpeabiyg nhe fiberisaffacey hicap/isophilid1oBare trdated to be
interface wt . r.faci urfa of ,a pacent . el ement .ayer.
The el ements &&{;@;}‘éﬁfgfhger gétoiaa FE‘% _rt J(E)%’e@g%rmgg&ozigkﬁ H?"‘é?‘ ags’rrf%'ﬁ iaﬁ?%ﬂ'%ge. In
t hi s 35 mannediatomaceays shitintVdrmigudite: gte-.tto improve ligeidvetantiaor e, and t he core
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backsheet_js coated with adhesive to m the panty fastening adhesive. Any
adhesi ve & glue used in the art for such purposes can be used for the

panty fastening 35 adhesid\@hBeOpiithal Poafpdtiés SRARS hbdorteenbsihefirges are nost

preferred. Suitable adhesives include Century A-305-1V manufactured by the
Century Adhesives Corporation of Colunbus, Chio, and Instant LOK 34-2823
manuf act ur ed The absortdat caneadccStdimg: ko the present invention can include other optional

components normally present in absorbent webs. For example, a reinforcing scrim

35 can be positioned within the respective layers, or between the respective layers, of
the absorbent core. Such reinforcing scrims should be of such configuration as to not
form interfacial barriers to fluid transfer. Given the structural integrity that usually
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6. Breathable disposable article according to claim5 wherein that said

angle is between 65 and 25. 7. Breathabl e disposable article faqger (ﬂmg to

claim6 wherein that said angle is between 55 and 30. 8. Breathabl €
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a direction towards the absorbent core when conpari ng areas perpendicul ar

to said center axis. 5 A~JG Z002 18 9. Breathabl e di sposable article

accordi ng t oAEFAHRE f\ihe PEESentiiRYaNtion;the seqomd| laysrdS2hneedsup \iavide whieast sai d

\%In ane of : ﬁait hafet giﬁpo&_opi)elrﬁéﬁﬂﬁfyﬁbd as db ?s}&@ﬁ?b“ﬂe?ﬁéﬂiﬁﬂyeqiaﬁﬁg_ﬁxﬁ:&g It e gbi m 1
erein at _sai apill.aries have ,a first portion ing differe n

i rect on. - BRrEc b desiBblee Tt Y 1 SERRSES U ineRBeAbTi o S S et

portion. 11.inkrewt kiwbtemfbrtsheefibl/fmnathe dreattmbiiy difnihe tastidé.almiliis whste= n

t hat sai d: se j t b O .capi bl art. V.

gener al | 35 t hgﬁ@glre%@%? ¢ gﬁ:scﬁ} tahﬁg\%/ti %eglfngﬁ’:figﬁa{%&s \’jﬁ ch %ég glgg?ﬂglc? I nes as

large as t hemagtgrapeapred £ilasswhich can also be micro-or macroscopically expended films,

. A T AQ@ AS. ARZmAY afdrRir&ilths divdnéiblithic Andlds well A MonMdVERSBS Woveds, CF) % B

U 9; | wgl gb] X] ca] ca] ca] ca] cal] ca]c

aJ cal calca]lcalca]ca]ca]ca]lca]ca]c"a]ca]ca]ca]c”alcalcalca]ca]ca]ca]calcalca

Jcalc al) ##X\/S#im’éﬁdﬁ%hﬁ&is(dﬁéﬂ planar layers of the backsheet may be made of any material

L1 0001 we e Ak b ke b e il 6B SohGeahial R commonty availabe

a] ca] ca] ca] cpdlymeoaraddriadd. Snitahis 4R8erHl S a6d6 6 66B811e FEordy ol Cdior BybippRix=1 ?1 Ul

Xl zuoj e zU] Cgl}l\(/ls\ ;?t]a]n?ﬂlﬁaﬁ‘f] Géll Gabsa! fRlAlarR kS MR labplication in so-called

ajcaJca]calcalcaltalc . . ) ] .

a] c*a] ca] ca] bpthablp celpthing JPthsr cyjteblp cmaterialso ingludek XINOPOREtS MizmesotANNWZ

zzzl\ |11 vaiahihe sl compan salieal. aalked aUsal st ealrs dBp] cal ca

ca] ca] cgl ca calc calcalca cal cal.ca! , .

") babc wf%eel:@@g: £ ?eﬁ??ébi%ep g@i@ﬁw@u{}me% 25 4d hereinthe ¥ Ca) ca] ¢

a] ca] ca] ca] cdineapioailqdimajayat rchiits calagersihaaing a depth of less than 1mm, preferably

al ca]cajcalc N3] | i

XQzZux™{vql f a%?%’gj%]ta chﬁ?%rgﬁctﬁgfé%%é% é:%l%%i’égf%\%']ucog]t%% léig _821 ¢ 611 }?5] calc

a] ca] ca] ca] cahe aperiijrecineatgrealy der) use] as' alhasksheat in ke present invention may be

g}g 2%} \év; iﬂ[ v ?Lﬁﬁ\ag&’dd%}:@ahﬁaéﬂca Caﬁghi&ﬁdcd&%ﬁ%qn%e ahGatk al aedcpiBtd in EPO 293

ol ol cal 8] cME AL G et &b 5 padition Simenipnpofite poagurenRdSdg 410

% & ()- @ #f bPURis(nethod Gdy delidiaged- bY Ipphling )a- ford® %Usiass -the"plafRof hel -

109 () - V" 1098 et ke Gi.c. Kol BRRIHE Byed0 H HE' () - Y 10 10

Suitable apertured formed films include films which have discrete apertures which

- 25 extend beyond the horizontal plane of the garment facing surface of the layer

towards the core thereby forming protuberances. The protuberances have an orifice

located at its terminating end. Preferably said protuberances are of a funnel shape,

similar to those described in US 3, 929,135. The apertures located within the plane

and the orifices located at the terminating end of protuberance themselves maybe

30 circular or non circular provided the cross sectional dimension or area of the orifice

at the termination of the protuberance is smaller than the cross sectional dimension

or area of the aperture located within the garment facing surface of the layer.

Preferably said apertured preformed films have a directional liquid transport and are

positioned such that they support the prevention of liquid loss (leakage) through the

35  backsheet. Suitable macroscopically expanded films for use herein include films as
described for example in US 4 637 819 and US 4 591 523.
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10
The first layer according to the present invention is preferably in direct contact with
the absorbent core. It provides air and water vapour permeability by being apertured.
Preferably this layer is made in accordance with the aforementioned US-A-
5,591,510 or PCT WO- 97/03818, W0-97/03795. In particular, this layer comprises
15  apolymeric film indicated in figure 1 as first layer (50), having capillaries (54). The
capillaries extend away from the wearer facing surface of film (50) at an angle which
is less then 90 degrees. In figures 2 through 7 alternative embodiments of such
capillaries are shown. Preferably the capillaries are evenly distributed across the
entire surface of the layer, and are all identical. However, layers having only certain
20 regions of the surface provided with apertures, for example only an area outside the
region aligned with the central loading zone of the absorbent core, maybe provided
with capillaries according to the present invention.

Methods for making such three-dimensional polymeric films with capillary apertures

25  are identical or similar to those found in the apertured film topsheet references, the
apertured formed film references and the micro-/macroscopically expended film
references cited above. Typically a polymeric film such as a polyethylene (LDPE,
LLDPE, MDPE, HDPE or laminates thereof) is heated close to its melting point and
exposed through a forming screen to a suction force which pulls those areas exposed

30 to the force into the forming apertures which are shaped such that the film is formed
into that shape and, when the suction force is high enough, the film breaks at its end
thereby forming an aperture through the film.

Various forms, shapes, sizes and configurations of the capillaries are possible and
35  will be discussed in reference to figures 2 through 7 in the following. The apertures
(53) form capillaries (54) which have side walls (56). The capillaries extend away
from the wearer facing surface of the film (55) for a length which typically should be
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Y80% () - e@l@@émﬂl@ {'58) which is the opening formed when the suction force (such
5  asavacuum) in the above mentioned process creates the aperture. Naturally the edge

f

of the second opening (58) may be rugged or uneven, comprising loose elements
extending from the edge of the opening. However, it is preferred that the opening be
as smooth as possible so as not to create a liquid transport entanglement between the
extending elements at the end of the second opening (58) of the capillary (54) with

10  the absorbent core (44) in the absorbent article (in contrast this may be desirable for
apertured film topsheets where such loose elements provide the function of sucker
feet).

As shown in figure 4 the first opening has a center point (157) and the second

15 opening also has a center point (158). These center points for non-circular openings
are the area center points of the respective opening area. When connecting the center
point (157) of the first opening (57) with the center point (158) of the second
opening (58) a center axis (60) is defined. This center axis (60) forms an angle (59)
with the plain of the film which is the same plain as the garment facing surface of

20  the film (55). This angle should be preferably in the range between 85 and 20
degrees, more preferably between 65 degrees and 25 degrees, and most preferably
between 55 and 30 degrees.

It is of course possible to allow the capillaries to take the shape of a funnel such that

25  the second opening (58) is (substantially) smaller than the first opening (57) when
considering the opening size in a plain perpendicular to the center axis (60). Such an
embodiment is shown in figure 3 and figure 2. In figure 2 it is also shown that the
wall (56) of the capillary may not end in the second opening (58) such that the
opening forms a surface perpendicular to the center axis (60) but such.that the wall

30 on the portion of the capillary further apart from the wearer facing surface of the
film (55) extends over the opening to further aid the film in reducing the probability
of liquid migrating through the capillaries from the absorbent core on the wearer
facing side of the film (55) to the garment facing side of the film (and cause
leakage).

35
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first portion (257) of the capillary is different in direction than the second portion
(258) of the capillary (54). This difference can also be in shape, size, and form of the
portions of the capillary in order to achieve the desired level of breathability while
10  preventing liquid passage through the film in a direction from the wearer facing side
towards the garment facing side. Such an example is shown in figure 7.

Without wishing to be bound by theory it is believed that the capillaries according to
the present invention in the first layer of the breathable backsheet allow air and

15  water vapour permeability which is not hindered by them being slanted at an angle
or by the shape as indicated above. At the same time the slanting and shaping
according to the present invention will allow the capillaries to close under pressure
excerpted from the wearer facing side on them such that liquid transport through the
capillaries towards the outside of the article becomes nearly impossible. Hence these

20  three-dimensional formed film layers are highly preferable in the context of
breathable absorbent articles and in particular so if an additional second outer layer
is provided.

Absorbent article construction

25
A further aspect of the present invention relates to the joining of the topsheet,
backsheet and absorbent core elements to provide the absorbent article. According to
the present invention at least two, preferably all of the elements of the article are
joined.

30

Each of said elements comprising at least one layer has a wearer facing surface and
a garment facing surface. Typically, adjacent garment facing surfaces form a
common interface with the wearer facing surface of an adjacent element or layer.
The elements or layers are joined together across this common interface. In this
35 manner the topsheet is joined to the absorbent core, and the core is joined to the
backsheet. Furthermore, each of said topsheet, backsheet and core elements may
comprise more than one layer and these layers may also be similarly joined. In
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5 affixing two adjacent layers of material, such that the layers are directly attached to
one another or directly attached to one another via the joining means. Suitable
joining means include adhesive, fusion bonding, ultra sonic bonding, stitching, heat
(e.g. thermobonding by welding fibers at intersections or melting a polymer to attach
fibers or films to each other), embossing, crimping, pressure bonds, dynamic
10  mechanical bonds or combinations thereof. According to an embodiment of the
present invention the preferred means of joining is adhesive. Suitable adhesives
include non pressure sensitive and cold adhesives. The adhesive may be applied by
any means known in the art such as spiral application, slot coating, spraying, spiral
spraying, curtain coating, contact coating and printing, provided that the adhesive
15  does not substantially affect the breathability and other functions of the elements of

the article.

One means of achieving this is to use particular adhesive application methods such
as open adhesive application techniques, whereby areas of the common interface are

20  adhesive free, whilst retaining the required level of attachment/joining of the two
adjacent layers or elements. In particular spiral spraying is preferred.

In a preferred embodiment of the present invention wherein the absorbent article
finds utility as a sanitary napkin or panty liner, the absorbent article is also provided
25 with a panty fastening means which provides means to attach the article to an
undergarment. For example the panty fastening means may comprise a mechanical
fastener such as hook and loop fasteners such as marketed under the tradename
VELCRO, snaps or holders. Alternatively, the article is fastened to the undergarment
by means of panty fastening adhesive on the backsheet. The panty fastening
30 adhesive provides a means for securing the article to the panty and preferably a
means for securing the article when soiled, to the fold and wrap package for
convenient disposal. Typically, at least a portion of the garment facing surface of the
backsheet is coated with adhesive to form the panty fastening adhesive. Any
adhesive or glue used in the art for such purposes can be used for the panty fastening
35 adhesive herein. Pressure sensitive adhesives are most preferred. Suitable adhesives
include Century A-305-IV manufactured by the Century Adhesives Corporation of
Columbus, Ohio, and Instant LOK 34-2823 manufactured by the National Starch
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In order to reduce the adverse effect on breathablility of the backsheet (and thus of
5 the article as a whole), the adhesive is preferably applied such that at least 60%,

preferably from at least 80%, most preferably at least 90% of the surface of the

backsheet is adhesive free. The required adhesiveness can still be achieved even

when using reduced surface coverage by using a particular distribution such as

thinner strips, discontinuous strips of adhesive, intermittant dots, random patterns or
10  spirals.

The panty fastening adhesive is typically covered with a removable release paper or
film in order to prevent the adhesive from drying out or adhering to another surface
other than the panty prior to use. Any commercially available release paper or film

15  may be used. Suitable examples include BL 30MG-A SILOX EI/O and BL 30 MG-
A SILOX 4 P/O available from Akrosil Corporation.

According to the present invention the absorbent article can be used beneficially in
the context of sanitary napkins, panty liners, incontinence articles, sweatpads and

20 diapers. However, sanitary napkins are particularly susceptible to the present
invention. The disposable article may thus also have all those features and parts
which are typical for products in the context of their intended use.



10Z61092& () - Sy5MLO%Z&' () - S31 109Z& ()-/"109%Z& ()- | 6Wlsmh@ 1y@

109%0& ()-!\ " &&"10% 51 5& ()--! X&&" 10%E5E5&' ()--!\" &"10% 51 5& () - s! X&" 10%&E5E5
& ()-sl0@L110%.& ()-7 }72mb@ 1f L* @ 109%6& () - - ( : 2007
10988 ()-' gL0%&' ()-y$1096& ()-1t° "10%5a5& ()-, !t AUG
"109%5a5& () -, XLMNOZXUV7 1" 9! 10%G& () - @10%G8 ()-3 10]5]5 10]5]5

10] 5] 5! p&7" 10% 5] 5& () - Y1- 10%6& ()- @O10%& () - XA} A2u\V7

1f 10%G8 () - nt 10%G& ()-! S ni 10%& ()-!: 8nt 10%&: () - GED

10%G8' ()-" 9! 10%30&' ()-1E}[9uV7 11X, "109%& ()- ! 9" &L0%& ()-!T] 9" &10%& ()-f %
1068 () -1 k! Y" 109% () - gf 1098 () -f U<, @ 11 Xt ! 10% 0& () - #10% 0& () -3 10G 10G
10G 8- JQUG& ()- S, "10%6& ()- I\, "10%& ()- < "<~_@

111" 1000% ()-,!f@10% o' 0& ()-, T 10% o0& ()-!L4"10%0& ()-g, T

109% o0& 1() - t 'BkEhabf dishosdpersbdorbShb hAlk &t layered ddAStuCEENQBach layer or system of layers

1000! p HEVi§HeaRieh)iacnd SoHAQYENIE s orier@DRiame i 3 dirdcldIer agaiment @UEABA use of
19$10t $AD8MICIR'a0) 2 weerBAREES.(TRes: (Whith iokibritpe BNEBEOMINE'd(r3ctisr R aedrerl (20) during
X10% & usy oMpelartiehd, said article comprising at least

19510t $10% & () - =(t $10% & ()-=(t $10% & () - =(t $10% & ()-=(t $10% & () - =(t $10%
£ & () - rPHIKRaUkEPPR(EO, 42, 44);

a breathable backsheet (50, 52) located on said garment facing surface of said absorbent core (40, 42,
44), said backsheet (50, 52) comprising at least a first backsheet layer (50) and a second backsheet layer
(52), said first backsheet layer (50) being positioned between said garment facing surface of said
absorbent core (40, 42, 44) and

said wearer facing surface of said second backsheet layer (52),
said first and said second backsheet layers (50, 52) being water vapor permeable,
said first backsheet layer (50) comprising a resilient, three dimensional web,

said web consists of a liquid impervious polymeric film (55) having apertures (53), said apertures (53)
forming capillaries (54), said capillaries (54) having side walls (56) which extend away from said wearer
facing surface of said film (55), said capillaries (54) having a first opening (57) in said garment facing
surface of said film (55) and a second opening (58) at the end of said capillaries (54) spaced apart from
said wearer facing surface of said film (55)

said article being characterised in that

said capillaries (54) extend away from said wearer facing surface of said film (55) at an angle (59) of less
than 90°. measured from the plain of said film.

2. Breathable disposable article according to claim 1 wherein that said wearer facing surface of said
web is the wearer facing surface of said backsheet.

3. Breathable disposable article according to claim 1 wherein that said capillaries are all
substantially identical.

4, Breathable disposable article according to claim 1 wherein that said capillaries are
homogeneously distributed across said film.

5. Breathable disposable article according to claim 1 wherein that said first opening of each of said
capillaries has a center point and said second opening of each of said capillaries also has a center point
and a line connecting said center points defines a center axis of each of said capillaries, said center axis
forming an angle with the plane of said film, said angle being between 85° and 20°.

6. Breathable disposable article according to claim 5 wherein that said angle is between 65° and
25°,

7. Breathable disposable article according to claim 6 wherein that said angle is between 55° and
30°.

8. Breathable disposable article according to claim 1 wherein that at least some of said capillaries

form cones having liquid transport areas which are reducing in a direction towards the absorbent core
when comparing areas perpendicular to said center axis.
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towards said plane of said film.

10. Breathable disposable article according to claim 1 wherein that said capillaries have a first portion
being different in direction, form, shape, size or combinations thereof than said second portion.

11. Breathable disposable article according to claim 1 wherein that said second opening at least of
some of said capillaries have generally the form of a slit having a length which is at least 5 times as large
as the width of said slit.



