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br eat habl e absor bent art:'lﬁ"“mm“ ﬁmmﬁlﬁl cular the present invention relates
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D sposabl e absorbent articles such as sanitary napkins or baby diapers or
adult incontinence articles or pantiliners are well-known. Usually these
articles conprise a wearer facing Keldefctbepneentibed. by a t opsheet, a garnent
facing surface provided by a backsheet and an absorbent core between the
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Background of the invention

Disp/osable absorbent articles such as sanitary napkins or baby diapers or adult
incontinence articles or pantiliners are well-known. Usually these articles
comprise a wearer facing surface provided by a topsheet, a garment facing
surface provided by a backsheet and an absorbent core between the topsheet
and the backsheet for absorption of liquids. The topsheet naturally is liquid
permeable in order to allow absorption of the liquid by the absorbent core. The
backsheet is designed to prevent loss of absorbed liquids on the garment facing
side of the absorbent article and therefore can be totally impermeable to liquids
and gases or it can be provided in such a way that liquid loss is prevented while
breathability or at least vapour permeability is provided.

it also has been found that the use of expanding materials in the absorbent core
of absorbent articles is beneficial since the initial product can be provided in a
thin typically planar format while the product expands during use in order to
create the volume in which the liquids to be absorbed are stored. Typical
examples for such expanding materials are so called absorbent gell materials
also called super absorbents or compressed materials which are released upon



being wetted from conpressed state. Conpressed fibrous structures or sponge
structures, in particular regenerated cellul ose sponge materi als have been
.described for exanple in US 3,736,931, US 3,512,530, EP-293 208, European
application EP-96106724. 6 and EP-96106723. 8. Absorbent gel materials are
typically gyovided ina distributed particulate formsuch 28afESh2002
absorbent W&%1PR2syubstantially | arger than the area in whi ®ETUSES/1%8i d
upt ake takes place. The particul ate absorbent gel material is also usually
provided together with cellulose fibers 8r tissues to ensure good |iquid
transport to the particles and provide additional absorption capacity. It
is common in the art to include in the absorbent core neans for
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| eakage hawpphestionERPISII8Y 246 padtER-WYea0672318he di aper field and have been
commerci al i sed on di apers as wai st shields or waist bands. Also in sanitary
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speci al dedibgatbans geldnateridie aredypigsllyyprodded He aelistpbated partigelateoforthe
sanitary Napkh i trRARbsbIRAS cBF@ﬁ‘é‘%hb?l%\aﬁgEfi’sﬁ%ﬂgQFYﬁérgPr?éjaré:é)rin

EPB- 304 957 whi ch di sc Oseiﬂﬁ‘gr g_anl tary VI ng barrier seals across
t he absor biggidptake takes piage: Jhegpardictiate abgsothantgel maipdakistalseasHalor bed

: i qu d fr?mmw@&mheim deltidsenfiidrs Ur tisdBes aBidrialve GaBYiluRSandddt no
eakage a

t f d . : .ln this duct side fl
2l 0 pr ovi HeleFTaRes B BIE BHOfAAal AOSURYeE BPaBRE nder gar ment (h
whi ch such an article is worn The side flaps are also separated fromthe
tral t.i f i : '
or der t o pitcy SR RPURBRIGHGS i e SSSMBeEEors mBaheter dhuBEfia . -,
article inliguigdie b gbseibggdsin guiep tepefteotilismthaifatal aksnsbentustouatare: iThis

seal s whi cfy af eodrse BBefll Roviadeslich iiGuibdiBirbiAbhORy&fsodb hdtapddshér Y tion

of the absprhent ,article to a nor erj.pheral portionh in this case_ the side
flaps of t g dnt ﬁr%’? LpRiphery %ghééaﬁfﬂawheze@zd%'q%ﬁes MaY j0sCyk Means

est abl i shetbriprevémtirgy suthhaidenteakagéd baveé bgendtalistdpedin particalae in theadigpeat ed

into dispo I i : - f fl L.qui Laration,

e i ot BdansERB0e BREh JirhetdddAY ispgls, BS AR ey o eistBaeR '
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backsheet repr Bd ¢RMQECWeriod. It is hence an objection of the
present invention to identify di sposabl e absorbent articles which nmaintain
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reducti on ﬁé@k ternal liquid transport which has the desirable further
effect to e probability of liquid | eaking fromthe side edges of
absorbent article. 28 February 2002 4 Summary of the invention The
present invention relates to a breathabl e absorbent article. The breathabl e
absorbent article conprises a topsheet, a water vapour perneabl e backsheet
and an absorbent core di sposed between the topsheet and the backsheet. The

absorbent core conprises the absorbent material, which is used for the
pur pose of maintaining the breathability of the article.




Wthin the plane of the absorbent core a central region can be defined
whi'ch according to the present invention is the region into which liquid is
initially absorbed through the topsheet under usual usage conditions of
such an article. Fromthat central region a peripheral region can be

di stingui shed which is outside the central region within the plane of the
absorbent core of the absorbent article. According to the present invention
the absorbent material maintains absorbed |iquid concergrRésdaiy@002e
central region of the absorbent core. In particular the absorbent materi al
expands upon initial absorption of quu?’d, preferably by a volune which is
| arger than the volune of the absorbed liquid itself and thereby creates
addi ti onal I [ r
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absorbent core and the absorbent expanding material are not coextensive
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sor Pent gel nmateria conprises a
regener at ed lxredathableser s@ateTgeapaurctrarsgmitting  artiefesr etmtinues cto be)rtlaatstheyof a

regener at ed cel ] ul ose spaonge terial .. The use of the absorpent material
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breathablllty of the article is nost suitably achieved when reduci ng or

even el i m narti¢les yvith euid; Sirceyiaading thesgnariglesy with diquid, is; the aitipated
enbodi ment &@)aﬁﬁ chrl lﬁe‘r%%‘;@tbﬁ&b &l plobfeth Lﬁlger( m?rtgézgsorrg |ﬁ9en‘f?on”i‘§5fo

preferably y vol une of the material o ent core, which
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than their nageperipér pendi cular liquid transport capability in a direction

perpendi cular to the essentially planar absorbent core. In other terns the
absorbent core as a whole should be better at transporting liquid into the

absorbent cqfggt eSHﬁeéﬂb&%d tof thBi Ere%aﬁt bRantiBR RC ey didpdiable

i ncluding so call w cking or distribution layers or Iimt such l[ayers to
t he central ab§grbﬁmt ofartlcieSabwblrcbenmatrﬁala ieirer heasthabilty/watefui dapeuinspor t
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of the line I'ng cen romt e peri pheral
article. It is further an objective of the present |nvent|on to prowde this

continued performance benefit without degrading the basic absorption and
liquid retention functions of such articles.

It has only now been found that absorbent materials in the absorbent
structure of disposable absorbent articles can provide an unexpected benefit
in respect to maintaining the breathability of the disposable absorbent article
by concentrating the storage of acquired liquid in one region of the absorbent
structure, preferably in the region where liquid is originally received. This can
be achieved by reduction of internal liquid transport which has the desirable
further effect to reduce probability of liquid leaking from the side edges of
absorbent article.



The wat er vapour perneabl e backsheet is in conbination with all other

| ayers within the absorbent article a key elenent to provide the desired
breathability to the absorbent article. In addition to water vapour
perneability the backsheet can al so be provided with air perneability which
naturally i nproves the achi evabl e water vapour transm ssion rates. The
purpose of the present invention is preferably achi evedSfrhiuanye2002
breathability of the absorbent article gs measured by its water vapour
transm ssion rate in gNcn2/ hr through the article thickness and averaged
across the whole area of the absorbent core is nmaintained to provide at

| east 50 % preferably 80 % &umharyef the invemfiont r ansni ssion rate of a dry
absorbent article after absorption of a volume of non-volatile liquid which
is the sane as the anopunt of water having the dry weight of the absorbent
core. The norhevqiraééénte invehtibll relatebi fo CONMPRILIDIe | absutbértedrtidle.t Mhecent er
of the article. Vapour perneability is nmeasured in accordance with the

vapour per ned@athable tabsorhani cagticle)” gemprisepefodprsbieebs alewater pvaBAUlof t he
drawi ngs Fi r i \V w i i red for
t he use accggdr'?'reléblt%o t gﬁ%ér*eég%tn%}??hg%'ﬁtaﬁ!oéﬁégét al g:}) eggﬁlmpets ?o@%ﬁ%@rt he
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absorbent art,i.cle whi rticle exhibi r or ilLy. fluids, the
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to the user) and which is easy to produce and to. package. The breathabl e

di sposabl e absorbent article is described bel ow by reference to a
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articles. Trabsothed thrangh dhg topghdet "yndes ussiall Usagei eonditisher of suchamnarticl e

whi ch is worn,. I I nt .tot . . regio .Whi.ch 'S
intended to %@%T E?%ﬁdﬁ‘%t)%t%ﬁ%ﬁ?%é@aﬁ ?g[ng%gﬁsgé'Pﬂi%Q &ﬁiaéc}%l"ﬁ}"és |dschar ged
from t he bodynile i oltsidegtheatertiiat cdgion edthinrthes plahe afdhe mbsoibea) comedofvhi ch i s
intended to ge i scar ded ager a aj ngl e .use. The breat,habtge dj scf)osabl e
absor bent artD® caRsorken, article, pAgerding: ihthe | present, inventiar Jba: phsarpent anar
prior to usnafBR8 Adirthing WSO A coheéntratbd t6 186 Rbh@Al MegRirBRthe. as
used herein, refers to articles that have their main extension in one plane
in contrast absomsinhcoseapedartiqular theepbserbant maiaiiakeexpandseupentnitial y

pl anar artic i . t nst i e , at
Peact, wii1 diolch OREEIGhBRIE B\ FOMEE WS Ftor e KRETGY e, 2

di recti on whfche absorbt digaitkitseifaaridibesdbyasrbates auditionat ged fvoluhine in thees ri ot
excl ude a geneh_al curvaft Hre ofmt?ge absorbent core. It will be apparent to
the man ski 1965¢@] BYqn0tiPe apgo H%ext ent products can deviate from an
absolute flat shape and still benefit fromthe present invention. The terns
"joined" or "affixed", as used herein, encaonpasses configurations whereby a

first rrenbe_rpfieﬁerﬁwb’ébﬁI%PSQM@P‘BG”quQ anaierahextaads Erougheut dhe icgotral i ons
uher eby. a 1 afon/B ThE Bbkorefiflteah ofaGaBEWAD: iR FarkRiBATH NIBADEE thy
connecting t irst menber to internmediate nmenbers which in turn are
connect ed t quseheof sstchnartictesbdrvenl more @referrad pis ether used of @bsaibeshcores a

sani tary napki.n 20 of. t present . invent.ion i.s.shown. Eig. ,s.a.plan view
of 't he San; RGN £3piRris® 2o BSprE, SREEG RoaskrBDRHY in Mo cpfutieBioR,a, o
prior to useushtthatibdoé®nst eitendits theupéripteraiaegionc Ther@bpihd absorbentcl ear |y
show t he constructi&% of the sanitary napkin 20 and w of the

[ _ th the portion
sani tary nagfiore ang absargerisexpandiia material rre pol, eaextansig: \é}é)fhlnom ds the
vi ewer. As aﬂﬁwpof 8 shRBHcHt YoreaPki n 20 preferably conprises a |iquid
pervi ous topsheet 24, a water vapour perneabl e backsheet 26 joined to the
topsheet 24) and an absorbent core 28 internedi ate the topsheet 24 and the
backsheet 26; the absorbent core 28 conprises an expandi ng | ayer 46 for
expanding the sanitary napkin into a tridinmensional structure while being
worn by a user. The sanitary napkin has two nain WO 991 15122



7 surfaces, a body contacting surface. CT/US98/ 19055 contacting or facing
surface, and a garnent facing or Tridinensional structures of the sanitary
_napkin 20 are those in which the sanitary napkin structure is caused to
expand, at least partially in order to nore closely conformto the user's
anatony. Particularly preferred are tridinensional structures with a convex
upward configuration that are inclusive of, but not |i®Stkepruary 300¢ert ed
U-shapes or inverted V-shapes, with "cgavex upward configuration” being
meant a structure of the sanitary napkin that is convex on its body facing
surface. Wth these configurations the cross-sectional contour of the

central portion of the sanitary napkin nore closely nmatches the | ahia of

The typi cal TBaaBrombaft SBahdlhd, MaHal G, for sRample, FmpLSE; nirortdl

non-irritat ifipgrs @ldnee oraedeathers withi Righlyu bbssrbent Gl heenalst It28reférablyqui d

pervious, permtting liquid to readily penetrate through its thickness. A

sui t abl e t oFoRHAEISED 42 rFegeneratacth eelelpse csPangenmatetial candhijefeablyraveni al s

such as vvovectansigg M#’é&l\éﬁ@réf@& eélilﬂé’éé sﬂﬁ‘l rmg{efia[mteri al s such as apertured
a ns pl as [

formed thernoplastic fi , apertured tic ms, and hydr of or mred
t hermopl astic filns; porous foans; reticulated foans; reticul ated

thernopl asti.¢ filns;, and thernoplastic scrinms. ,Sujtable ven and nonwoven
materials ca %Es%o%&‘ﬁsa%“sz’e’ﬁ_@m?i%ﬁ'ﬁf?‘E?Pé@“? et.c’g{.h,e (?Wgtm P8O i per s),
synt heti c fidehesnttate Ihe abSdrbe® ligaidfih e sentrdl fegivn P teabssrbemadare ferpy ! ene,

or polyethylene fibres); or froma conbipation of natural and synthetic

fibres. A prechyrpase fs maintaining (hreathgbiibh ot ther artigle ist mosk syktablvynt

i nvention i : il r hpedyd : : tents
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Ci nci nnat i , nGhfedalss In CRIpreEreR” embodimentedr rarticle einbwhicheat lesfst t9k %r esent

i nvention, the b ro£xposed surtace.of the forne ilmt h S

hydr ophi lic pgﬁfeé%qgﬁhg‘ﬁprggﬁgarezeﬁfbg'ng?eé' h{r ?Iawet ﬁfe{deoﬁiar@@qﬁ &g@]?er t han
if the body ghdbfbene cors,ewhich éxtenduybhe the eehtiad régiohnofsthet Bissdrbéetl | hood
that fluid will flow off the topsheet rather than Llomﬁn%_into and, bei ng
absor bed by GOH hayeoR FeimEBY Rlangp dayid Jeanspert capabily ind dipelihwithinyent i on
i s preferabliye ea8&afly plan@¥pandi ng if the sanitary napkin 20 expands in a
tridinensiona? struct%re upon absorption of body fluids. This may be

achi eved when the topsheet is made of a material that WO 99/15122 8 is
intrinsically extensible or by providing it with pleats or folds which may
be generally longitudinally, or laterally oriented, or in a conbination of
these two directions. The backsheet 26 is usually substantially inpervious
to liquids (e.g., nmenses and/or urine) but otherwise simlar to the
topsheet. The function of the backsheet 26 is to prevent exudates which may
be expelled fromor which inadvertently bypass the absorbent core 28 from
contacting and soiling the user's undergarnments. The backsheet 26 can thus
conpri se a woven or nonwoven material, polyneric filnms such as

thernopl astic filns of polyethyl ene or pol ypropyl ene, or conposite
materials such as a fil mcoated nonwoven material as |ong as they are water
vapour permneable. Preferably, the backsheet conprises a m croporous

pol yethyl ene filmwhich is enbossed andlor has a matte finish to provide a
nore clothli ke appearance. The water vapour perneabl e backsheet of the
present invention permts the transfer of at |east vapour, preferably both
vapour and air through it and thus allows the circulation of gases into and
out of the backsheet. The backsheet typically extends across the whol e of

t he absorbent structure and can extend into and formpart of or all of

si defl aps, side wapping elenments or wings. According to the present

i nventi on any known breat habl e backsheet or multiple | ayer breathable
backsheet conposite nmay be used in the absorbent article provided.



According to the present invention suitable backsheets for use herein
conprise at | east one vapour perneable |ayer. Suitable vapour perneable
| ayers include 2 dinmensional, planar mcro and macro-porous fil s,

" macroscopically expanded filnms, forned apertured filns and
filnms. Accqiglongia0 the present invention the apertures in%r??sﬁygg may
be of any configuration, but are preferably spherical or oblong and
al so be of varying dinensions. The apertures preferably are evenly

di stributed across the entire surface of the |layer, however |ayers having
only certain regions of the surface having apertures are al so envi sioned.
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towards the core e macroscopi cal Iy expanded films for use herein
include filns as described in for exanple in US 4 637 819 and US 4 591 523.
10 PCT/ US98/ 19055 Sui t abl e rByisfldddariptibh bffthd i Hytrel , avail able
from DuPont Corporation, USA, and other such materials as described in

I ndex 93 Congress, Session 7A "Adding value to Nonwovens", J-C. Cardi nal
and Y. TroRighet 1 Sodwsta deedibable sanitamr napkionahich. 8, p@&fered fbathk use

according to the present invention.

Detailed description of the invention

This invention relates to the use of a breathable disposable absorbent article
which article exhibits absorbency for bodily fluids, the protection of the user's
garments from soailing, improved physical comfort to the user, and which is easy
to produce and to. package. The breathable disposable absorbent article is
described below by reference to a breathable sanitary napkin or catamenial,



Preferred breathabl e backsheets for use herein are those allow ng a high
vapour exchange, nost preferably both a high vapour and high air exchange.
.The backsheet can be a lam nate material e.g. of a mcroporous,filmon the
outsi de and apertured formed fil mbetween the core and the_quter: \

M Cr opor oy ofde)i83294 th the core-like formed portions pointi R CE%&,%&%%& he
core. Breathability if desired can be limted to certain reglons,
particularly to the periphery of the bacgsheet or it can be across the
whol e backsheet. In a preferred enbodi nent of the present invention the
sanitary napkin 20 is also provided with a panty fastening neans.

Typi cal ly, ' - f t 26 i
cont od w ¢ KEUREEHre ARl bRBy Yancts ¢t uBaniatle RUCobRingR BRFs B ' °
; aist eni ng alfteiicluded unget thel teymcdisposablevabsorbentrasticibse Th tarse "samitary or
ilmin or \" ; [
another sus PRI’ 8% SYEMherdf, AACR%0h SHERE Bhk19 ith, (Y (FEIES eBfdeft o
cont ext of thé\Pudesdahregian and whichis ingandad,to akeer and eontaputhesvarions it s
f“hSt r ibbut L%Btd?nﬂt?i_hgl Wﬁ%ﬁ?di@éh@?ﬁ freed the 1Sodp C{é%g.:[ h@glngaaai@allaédgefsy of
e absorbent article according to t.he pres i nyention is.also
preferred Wt%nseﬁné'“& e"gfn\% aﬁ‘é’%bﬁ@e‘ﬁt"?tgf‘gagi% b[enélSFg@Oe&aé%r@g%ﬁd{ng to
t he cent r e Thegbreatbéblehdispbsableeabsarbent. atticlen ippeéferakly sutisiantiaiyt flather

absor bent i pandi ng | ayer 46 and a separate,
substanti alggég?\ﬁzﬁlyg@gg%wﬁ%”gg?%?bent el ement 44 joined together and in

face to face relationship to each other, the expanding | ayer 46 being

posi ti oned Thet wern "$lstamRaipeRat” 2t ‘widehiiflye pRpaPeNds *IsedeAtretd refB’ to

absor bent el enen and,theée expandi ng | ayér 46 may be assocjated in gn
SuLab o mariRiES thatiae thRE mMBLReRTOr i1 Bregiang i sanaseiReis Shapate.
but are notn lai prefexted embsdim@ndtangssentiaty plarrndrticlecmiinhavdd amngdbédrdent

expandi ng | ayer PCT/ \IS 90~k Lih i s by
Cpray-of i 18100 ET, Mgfssci or it VP rateceh, aBYUBRRL s di ®
Al ter nat i vesgentiailyanieti shapesl inya dinestions yduchais orthbgenelete thecabagrdest cage be

A ternati VTS T SosgR TReude o genirdl ol MLEd oP e EEbRI CoT L WANCS:
Const |t ut o DPTAPRATENT 15 T BT ARG i 19 A 18 WHNF o XN AORK P48 SBVAIS anar
l i qui d di sfronbahiabsolute flat sivapey apd atil benefit. frorhe¢halpsesdraibverstiorci ty of the
absorbent core 28 should be conpatible with the intended body fluid | oading
for the absorbent article including the volune created by the expansion of
expandi ng Tagetermst "jpines@rar, "afixed”| @st used dereinFleBcompassesubenfigurationsy non
expandi ng Wr%?é&ﬁ“é ﬁ's?”fﬁ@ﬁ.b‘éf‘ B dirldBtRbssHited A @ Xoconl RferdB¥r and

absor bent neaps own ipn the arf which is general]y conpressible,
resilient, CRBYEYIA 'PF%tWR@’ePM anhtrshdpembes 'gk!q‘il"&ﬁhy c%%cée‘iftoaﬁs%??ﬂrﬁ’g and
cont ai ni ngmemyerf byicdanedtirg tHesfirsh emémbércteinterdediate tnenmbersivalsichiriedufr om a

absor bent - 1% Paniecliio B BedkH BRI °) Tl d W thin the planeof the

absorbent elenment 44 only to alimted extend, i.e. concentrate its storage
in the cen eqi i Ll Lt ki
e o Fe g*rlr%t?ﬁr%rfe'fe%méd‘%ﬁmméﬁ?fﬁf h %%ﬁlf:é@ REpkiR EbGo(b%e% Bgrr?tsent

e absor b?nt core ofprises an_a
| ami nat e | Hyentiga i shewa. thigr his 2 plaibrgwrtthe sanitapupapkin 29 ¢ RIgsAal | y

folt ded ItWIt ﬁﬁ/eﬂgo?tiﬁehé ﬂ%ﬂ-d]y?@fﬁiléi [Sﬂ'tidrgtopgééivgﬂtl@?:d?ﬁouf@&ﬁrthe{lﬁtnmilﬁd Being

mat eri a er ebet ween, prefera e absorben i ng.mat eri

Concent  at SH-AWeY 1B Tor sleariycrial e sRasRRa ohdhe sidRh FapRine2d and
conpri ses withetheapdition ofather sditdrgrnapkra20i whichhfaceanon aoptactspktien wa@reni | e
the sanita Ki i i I Re t t ; h 0hRe i aukd in
the centr aw?@%ﬁolrtlgwo%&s_hgé;%%?%\? )IQ% %%?ggréﬁ%%{%oﬁ?@gﬁt é@h@e@(ﬁg‘ si on
i s provi deGOmPrises|a liagddrerviopariapsieatadiora satahvapeuapeineakia Qﬂﬁkﬁﬁgefwear
compr se any I P Tofinde 4, bHU fn SSTOIBSACIESNS C28 MR the,
mat eri al oFgl%sthPG&téfi‘ e%”%fthéepﬁ‘ék%ﬁeéﬂéaw @&S@?ﬁ%p&g@eﬁ&c FOMBRIRESN e put
into a stabgpahdingeliyerde db@xpasdtingi e saniths haprinuiroaht gidimansionhl
EXPOSUTe  structure while being worn by a user. The sanitary napkin has two main



WO 99/ 15122 12 T/ US98/ 19055 to liquid. This includes but is not limted in
particular to fibrous substrates conprising super absorbent fibers, fibers
coated with absorbent gelling material suspended in a matrix of conpressed
"resilient fibers, conpressed foans or sponges from natural %)g pPEBIZO0RI al
sour ces, ‘oWOMPI28dssed peat noss. Other swel ling material s, PETIURIRASOSS
particul ate absorbent gel materials or super absorbents, non coll apsible
but formstable fibrous structures, e.g. 7bonded pol yneric networks or
scrinms can al so be used according to the present invention. After the
absorption of body fluids and the subsequent swelling, the material of the
expandi ng |swyfacedf anusadyr exomtactigf tor €awing | surfacec oahdr aahhementd facingl oent .

The ability, e topography of the anatony will provide intimte
contact w t%otn?%é fP1|gxposatecg genitalia of the female user. This hel ps provide

better fluid transfer fromthe user into the expanding | ayer 46. Wile
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preferably co es i ncisions | east one facin
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i nvolve th r\’/\/ﬁ%’l ‘ckness of the layer, but it is intended that they
cannot divide the layer into two or m)re separate portions. A closed array
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i || ustrat edurther e topsheetadd @B%U'Qrﬂ%fy'o@ﬁ pﬁﬂ'@ﬂ@?ﬂ:i'ﬂ%@ tI0| W@é’”! lﬁ?@nﬁirﬁ@s can

intersect thidBgBAislihickReds. 28shittbl@ @bkheet 24 may be manufactured from a wide
range of materials such as woven and nonwoven materials; polymeric materials
such as apertured formed thermoplastic films, apertured plastic films, and
hydroformed thermoplastic films; porous foams; reticulated foams; reticulated
thermoplastic films; and thermoplastic scrims. Suitable woven and nonwoven
materials can be comprised of natural fibres (e.g., wood or cotton fibers),
synthetic fibres (e.g., polymeric fibres such as polyester, polypropylene, or
polyethylene fibres); or from a combination of natural and synthetic fibres.

A preferred topsheet for the absorbent article of the present invention is a
formed film described in one or more of the above patents and marketed on
sanitary napkins by The Procter & Gamble Company of Cincinnati, Ohio as
"DRI-WEAVE". In a preferred embodiment of the present invention, the body or
exposed surface of the formed film topsheet is hydrophilic so as to help liquid
transfer through the topsheet faster than if the body surface were not hydrophilic

. so as to diminish the likelihood that fluid will flow off the topsheet rather than
flowing into and being absorbed by the absorbent core.

The topsheet (24) of the present invention is preferably capable of expanding if
the sanitary napkin 20 expands in a tridimensional structure upon absorption of
body fluids. This may be achieved when the topsheet is made of a material that



to formclosed contours, e.g. square, circular, hexagonal contours, but do
not' forman interconnected network. The incisions can have a depth which
preferably ranges from50%to 95% of the thickness of the expanding | ayer
46 in its dry, not-expanded state, nmore preferably from 70%to 90‘V tzhe
pitch of t is between 0.5 and 10 mm As shown in Flﬁgﬁ
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lines in order to divide the body facing 8surface of the expanding |ayer 46
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bottom that is, at the garnent faci ng surface of the expand| ng | ayer 46.
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ot her




WO 99/15122 1~ PCT/ US98/ 19055 possi bl e sol ubl e conpounds, then it is dried
and, if necessary, conpressed to the desired density. The conpressed
.regenerated cel lul ose sponge has a network structure that contains air

bubbl es created by the elimnation of the sodium sul phate c Tﬁﬁb 1;'he
conpr essedweyasenat ed cel | ul ose sponge material is avail abipé ;ﬁmspus

forms, e.g. in layers or sheets of different densities, thicknesses and
basis weights; dry densities values for tthe conpressed material used in the
present invention are fromO0.1 glcc to 1 g/cc, while thicknesses can range
fromO0.2 mfmto 5 nm The swelling upon |iquid absorption of the conpressed
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surface of t arra
defi ni ng scﬁmr@me% ﬁﬁweean evearﬁﬁﬁt@lfson dra@et%';ﬁlan@thmhlengﬂ'caed wiich do aiobut

1.7 mm Th r@ﬁﬂaédd)@tgof Hep |4r¢e fotrthBeky épn‘mé Hperped trHét%ﬁa§9fdms§% be&ugh
t he whol e th| €ssS. o t he er 4 circular s
di amet er of 32’ ehin hesp{?@ﬁgl me ﬂPdU@!ﬁ%@h%’gopHFEQﬁ% BPYﬂ%éhQ’ &Q@F‘Od#he
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shggt s of 38%@@@%3% %@W@P“’%@d%gq %ng esspBFngé’%%gyb%éh'F HB§@°§r%‘8M % by
Spont ex Fr dnereased\igy spplpnga iferce across the plane of the backsheet layer (i.e.
stretching the layer). Microporous fitms which have been provided with the pores
in a cold or semi-cold state, particularly with selective thinning in predetermined
areas such as the films disclosed in publication US-5,628,856 or US-5,645,627
but independent of elastication.

Suitable apertured formed films include films which have discrete apertures
which 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 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
are uni directional such that they have at least substantially, if not complete one
directional fluid transport towards the core.

Suitable macroscopically expanded films for use herein include films as
described in for example in US 4 637 819 and US 4 591 523.



The conpressed regenerated cel |l ul ose sponge sheet 46 is capabl e of
absorbing body fluids quickly with an increase in its volunme from about 2
to 20 tines, and usually from5 to 15 tinmes its volune at the tinme of the
conpressi on. The vol ume i'ncrease substantially corresponds ? ljng in
t he direct W99ﬂf512tzhe conpression. Alternative to the expand%ég E% 5246 of
the absorbent™coré it is also contenplated to use a core tu 3 n

whi ch a separate tube ti ke absorbent elepent is provided in liquid

comuni cation on top of the absorbent el nt {44). The tube |ike el enent
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crotch region so that the flaps are di sposed between the edges of the
wearer's panties and the wearer's thighs. The flaps help serve to prevent

soiling of the wearer's body and panties to keep the sanitary, napkin
properly positioned in the panty. WO 9911 5122



18 CTNS98/ 19055 The flaps may be constructed of various materials and
according to various designs all well known in the art. Preferred fl aps
that are suitable or adaptable to the sanitary napkin 20 of t resent

i nvention are disclosed in U S. Pat. No. 4,687,478 issued tc28®h€ rg on
Aug. 18, 19%P%A#2%. S. Pat. No. 4,589,876 issued to Van Til bﬁﬁ“@vsﬂﬂn%@s 20,
1986. Alternatively, a sanitary napkln may conpri se conponents that
natural |y wrap the sides of a wearer's pddties. Characteristics and
features usual for diapers or incontinence articles are well known in the
art of absorbent articles and will be included in such articles. This
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99/ 15l 22 19element 44 of the absorbent core 28 can be any absorbent means known in the
art which is generally compressible, resilient, non-irritating to the wearer's skin
and capable of absorbing and containing body fluids. The absorbent element 44
may be manufactured from a wide variety of liquid absorbent materials
commonly used in disposable absorbent articles but should transport liquid
within the plane of the absorbent element 44 only to a limited extend, i.e.
concentrate its storage in the central region.

In the embodiment illustrated in FIG. 1 the absorbent element 44 of the
absorbent core 28 comprises an absorbent laminate layer made of a thermally
bonded airlaid material longitudinally folded twice on itself and comprising
particles of absorbent gelling material therebetween, preferably the absorbent
gelling material is concentrated in the center region.

Preferably, the absorbent core 28 comprises an expanding layer 46 for
expanding the sanitary napkin 20 while the sanitary napkin 20 is being worn to
concentrate the absorbed liquid in the central region of the article. In a preferred
embodiment the expansion is provided by sweliing of expanding layer 46 and is
activated during wear by the initial absorption of body fluids. The expanding
layer 46 may comprise any material that is capable of such swelling, such as
fibrous material or structures of cells which have been compressed or otherwise
put into a state of reduced volume relative to their volume after initial exposure



| aboratory maintained at a tenperature of 23 C at 50% RH for a period of 24
hours. Apparatus: 1 ) A sanple cup having shape and di nensions of the cup
opening and a depth of the cup as defined hereinafter 2) Syringe to
introduce distilled water- into the conpleted sanple cup. 3) Wax to seal th
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and preferably comprises incisions 48 on at least one of its body facing surface

or its garment facing surface that can be arranged in a closed array or in an

open array of intersecting lines.

The term "incision”, as used herein, indicates a cut in the surface of a layer;
incisions can involve the whole thickness of the layer, but it is intended that they
cannot divide the layer into two or more separate portions.

A closed array of intersecting lines is an array in which the lines are arranged in
a network and therefore are completely interconnected to one another, as
illustrated in FIG. 1. In an open array of intersecting lines the lines can intersect
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The total area of the apertures 49 constitutes from 5% to 80%, preferably from
10% to 65%, more preferably from 15% to 45% of the surface area of the body
facing surface or of the garment facing surface of the expanding layer 46 in
which they are comprised; this corresponds to the open area of said surfaces.

The apertures 49 may be disposed in the expanding layer 46 at random or
arranged in a repetitive pattern; preferred patterns for the apertures 49 may be
squared array patterns, as illustrated in FIG. 1. When, as it is preferred,
apertures and incisions are both present on a same surface of the expanding
layer 46, they can be arranged in any way, e.g., the apertures can intersect the



expandi ng absorbent material for the purpose of nmaintaining said
breathability of said article. 2. An article according to claim1l wherein
said breathability of said absorbent article is nmeasured by its resulting
wat er vapour transm ssion rate in g/cnR through the article thickness
averaged across the whole area of the said absorbent core, &B8dF&Bez(} at

| east 50 AVOM18RRd water vapour transmission rate of a dryPEBRSIENOATS
article is maintained after absorption of a volunme of non-volatile |liquid
which is the sane as an anount of water Wighing the same as the dry
absorbent core. 3. An article according to claim2 wherein the transm ssion
rate maintained is at least 80 % 4. An article according to any of the

pr ecedi ng dheisiensiheafeiably asdillubtsateldeint FIGexipeach smatfat elenaénteXphaomprisgon
initial ab ' liquid by a volunme which is larger than the vol unme of
absor bed I?ﬁﬁlg%%ﬁ%wﬁg‘{rgéby creating additional void vol une. 28 February
2002 23 5. An article according to any of the preceding clains wherein said
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delimting said central region fromsaid peripheral region.

Upon absorption of this first amount of body fluid, the smaller elements 50 of the
expanding layer 46 are capable of swelling substantially independently from the
surrounding elements not yet reached by the fluid, without being restrained by
them. The zone of the expanding layer 46 that first receives the fluid may
therefore swell more than if it were not divided in elements 50 separated from
one another by the incisions 48.

In a preferred embodiment of the present invention the expanding layer 46
comprises a sheet of compressed regenerated cellulose sponge.

The regenerated cellulose sponge that preferably constitutes the expanding
layer 46 is a material that is known in the art; examples of suitable materials are
described in U.S. Patent No. 3,954,493, in French Patent Application
FR-A-2,203,827, and in European Patent EP-B-0 293 208. The regenerated
cellulose sponge is a sponge of a material containing a cellulose skeleton.
Examples of such sponges include, in addition to sponges consisting of
cellulose itself, sponges consisting of a cellulose derivative as viscose, a
cellulose ether and a cellulose ester, and sponges consisting of mixtures of
those materials.

By way of example only, a regenerated cellulose sponge may be prepared from
a mixture of a viscose solution with reinforcing fibres and a porogenic
compound, e.g. crystals of sodium sulphate decahydrate or of another alkali
metal salt with a high content of crystallized water, the final pore dimension
being related to that of the salt crystals. The viscose solution may be extruded
through an extrusion die of the desired section, then let coagulate. The material
is washed with water after regeneration in order to eliminate the salt and other



8. An article according to any of the preceding clainms wherein said
backsheet is water vapour and air perneable. 9. An article according to any
of the preceding clains wherein each material conprised in said absorbent
core has a maxi mum planar-liquid transport capability in aréi'gr‘_egbi W t hin
sai d essenti al | | anar absorbent core and each material i a r bent
core has aV¥i! perpendicul ar liquid transport capabilitFCTWS®@P¥ection
per pendi cul ar to said essentially planar_ absorbent core and wherein for at

| east 50 % by volune of said materi al th® val ue of said maxi mum pl anar
liquid transport capability is smaller than the value of said maxi nrum

per pendi cul ar |i qui ? transport capability. 10. An article according to
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sai d maxi nupeplesired denghty.d transport capability is smaller that the value
of said maxi num perpendicular liquid transport capability. 28 February
2002 23a 11. An article according to any of the preceding clainms wherein
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The swelling upon liquid absorption of the compressed regenerated cellulose
sponge material that forms the expanding layer 46 takes place substantially in
the direction of the compression and restores the pore size of the regenerated
sponge before the compression; it creates a void volume that does not collapse
in wet conditions and therefore enables the material to rapidly acquire further

releases of fluid.

In the embodiment illustrated in FIG. 1 the sanitary napkin 20 comprises an
expanding layer 46 made of a sheet of compressed regenerated cellulose
sponge, and an absorbent element 44.

The compressed regenerated cellulose sponge has a dry density of 0.5 g/cc and
a thickness of 2 mm. The absorbent element 44 of the absorbent core 28 is
207 mm long and 64 mm wide, and the expanding layer 46 of compressed
regenerated cellulose sponge is 125 mm long and 30 mm wide. The incisions 48
are arranged on the body facing surface of the expanding layer 46 in a squared
array having a 4 mm pitch defining squared smaller elements 50. The depth of
the incisions is about 1.7 mm. The expanding layer 46 further comprises
apertures 49 made through the whole thickness of the layer 46 and having a
circular shape with a diameter of 2 mm that is constant through the thickness of
the layer. The apertures 49 are arranged in such a way that each smaller
element 50 comprises a single aperture 49, with a resulting open area of 20%.
Suitable sheets of compressed regenerated cellulose sponge may be those
produced by Spontex France.
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Alternative to the expanding layer 46 of the absorbent core it is also
contemplated to use a core tube design in which a separate tube like absorbent
element is provided in liquid communication on top of the absorbent element
(44). The tube like element can extend from front to rear end of the article or be
only present in the central region of the absorbent core . It is also possible that
the tube like element is positioned on top of the topsheet.

The concentration of absorbed liquid in the center region of the article can be
further optimised in dependence on the capability of liquid transport of the
materials used in the absorbent core construction. The "capability of liquid
transport" according to the present application is the speed of mass transport in
a direction of a material. This can be quantified by measuring the quantity and
speed of wicking within a material. It is important to consider both the speed of
transport and the quantity transported such that a value for the liquid transport
would indicate quantity of liquid transported per time increment through a
defined cross-section of the material. This can be measured for example against
gravitational forces or for horizontal wicking.

The absolute capability of liquid transport is only in so far relevant as it should
provide the article with the desired speed of absorbency. This will easily be
assessed by those skilled in the art when comparing to common materials for
absorption or trial of the article.

However, according to the present invention the relative capability of liquid
transport through the thickness of the material versus the liquid transport
capability within the plane of a material is of concern. In order to optimise the
concentration of liquids in the center of the article it is desirable to have a higher
or equal liquid transport capability through the article than along the plane of the
article.
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If this criterium is met by at least 50 %, preferably at least 80 %, most preferably
at least 95 %, by volume of the material used in the construction of the
absorbent core then concentration of the absorbed liquid in the center of the
article is improved. Particularly good results can be achieved when the
combined liquid transport capability of all materials in the absorbent core through
the article is 6 %, preferably 10 % more than the maximum liquid transport
capability in any direction within the plane of the absorbent article.

Liquid transport capability can be measured with water or by use of an isotonic
sodium chloride solution. Use of liquids similar to those intended for absorption
is also possible but usually not required in order to provide a comparative
determination of liquid transport capability in the various directions within a
material. A preferred embodiment of the present invention has an absorbent
core construction is used which includes an expanding material which has a
non-isotropic liquid transport capability (with a preferential transport direction
perpendicular to the plane of the absorbent core) while the other materials used
in the absorbent core have essentially isotropic liquid transport capabilities.

In general liquid transport capabilities of the individual components of the
absorbent core do not have to be inherent material properties but can be
influenced. Means commonly used in the art to influence liquid transport
capability are for example compression, formation of barriers by heat, bonding or
for example impregnation of the materials. For example the absorbent element
44 could be provided with a liquid transport retarding means along at least part
of a line delimiting the central region of the absorbent core from the peripheral
region, such that the concentration of absorbed liquid in the central region is
promoted.

Optionally, a sanitary napkin may have flaps which are adjacent to and extend
laterally from the side edge of the absorbent core. The flaps are configured to
drape over the edges of the wearer's panties in the crotch region so that the
flaps are disposed between the edges of the wearer's panties and the wearer's
thighs. The flaps help serve to prevent soiling of the wearer's body and panties
to keep the sanitary napkin properly positioned in the panty.
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The flaps may be constructed of various materials and according to various

designs all well known in the art. Preferred flaps that are suitable or adaptable to
the sanitary napkin 20 of the present invention are disclosed in U.S. Pat. No.
4,687,478 issued to Van Tilburg on Aug. 18, 1987 and U.S. Pat. No. 4,589,876
issued to Van Tilburg on May 20, 1986.

Alternatively, a sanitary napkin may comprise components that naturally wrap
the sides of a wearer's panties.

Characteristics and features usual for diapers or incontinence articles are well
known in the art of absorbent articles and will be included in such articles. This
includes without limitation elastics, closure mechanisms, leg barriers and others
which are known in the art.

Another optional component that can be included in the absorbent articles of the
present invention is an odour control means; any suitable odour control means
can be incorporated in the article of the present invention in any desired form
such as granuals, capsules/microcapsules, powder or impregnation according to
techniques well known in the art.

The absorbent article of the present invention is produced and packaged as a
conventional essentially flat product and may be therefore manufactured and
packaged more easily than a conventional elasticated or pre-formed article.
Since the preferred tridimensional structure is formed only during use, the article
of the present invention is also easier and more comfortably to wear.

Vapour Permeability Test on breathable absorbent articles

The Vapour permeability test is utilised to quantify the vapour transmission
properties of breathable absorbent articles.

Basic Principle of the Methods:

The basic principle of the test is to quantify the extent of water vapour
transmission of an absorbent article. The test method that is applied is based
on a standardised textile industry applied test method and commonly referred to
as the “cup test method”. The test is performed in a stable temperature/humidity
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laboratory maintained at a temperature of 23° C at 50% RH for a period of 24
hours.

Apparatus:

1) A sample cup having shape and dimensions of the cup opening and a
depth of the cup as defined hereinafter

2) Syringe to introduce distilled water into the completed sample cup.

3) Wax to seal the cup once sample has been arranged.

4) Laboratory of stable climatic conditions (23° C £ 0.5°C / 50% RH + 1 %
RH)

5) Laboratory balance accurate to 4 decimal places.

Sample Preparation / Measurements:

The test is be performed on the whole absorbent article product. Therefor, the
sample cup needs to resemble the peripheral outline of the absorbent atrticle to
be tested. This can be created e.g. by use of a PE cylinder of 3.1 cm height
which cylinder upon warning becomes deformable and is then shaped into a
non-cylindrical form resembling the peripheral outline of a stack of absorbent
articles. The non-cylindrical form is such that an article can be placed on top of
an opening without falling into the form. One side of the form is closed e.g. by
sealing the form against a glass plate, but any other material can be used to
provide the bottom of the sample cup. The surface area of the inside of the non-
cylindrical form is determined. A representative sample of an article is selected.
The sample is arranged onto of the sample cup opening so as to close the cup
opening. The sample is oriented so as to ensure that the surface exposed to the
laboratory environment is the garment facing side. If the article comprises
release paper it is removed. To prevent the sample from sagging into the sample
cup a support, e.9. metal net, can be included between sample and sample cup.
The support must be inert, non absorbent and allow proper sealing as indicated

below.

The sample is held in place, e.g. by the support. The wax is applied to the entire
overlap of the peripheral outline of the test article and the sample cup to seal the
whole upper part of the apparatus to the environment. Distilled water is
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introduced with the syringe into the sealed sample cup via a minute perforation
in the article. The amount of distilled water should be such that it covers about 1
cm height on the bottom of the sample cup. Finally the perforation is sealed with
silicone grease.

The entire cup (containing sample and water) is weighed and the weight
recorded to 4 decimal places. The cup is then placed in a ventitation stream
generated by a fan. The air flowing over the top of the sample cup is 3 0.3
m/sec and confirmed via a wind velocity meter ("Anemo", supplied by Deuta
SpA., Italy). The sample cup remains in the ventilated test field for a period of 24
hrs and is then re-weighted. During this period if the test sample is sufficiently
breathable the liquid in the sample cup is able to diffuse through the sample out
of the sample cup and into the laboratory environment. This results in a
reduction in the weight of water in the sample holder that can be quantified on
re-weighing the complete sample cup following the 24 hr period.

The vapour permeability value is determined as the weight loss divided by the
open area of the sample holder and quoted per hour, i.e. Vapour Permeability =
Weight Loss (g) / [A (m2) / 24 (hrs)].

The vapour permeability of a sample wetted with water cannot be measured by
this method since the absorbed water would also vaporise and cause a weight
loss of the sample. Hence a non vaporisable liquid (non-volatile) is required for
the desired comparison of dry and wet articles. This liquid simulates the liquid
absorption/distribution of liquids usually absorbed in articles according to the
present invention but does not vaporise at the laboratory conditions. As a first
approximation the liquid should be selected by having as many similarities with
water as possible with the exception of being volatile/vaporisable. It has been
found that Dow Corning 200 Fluid (TM), obtainable from the Dow Corning
Europe company in La Halpe in Belgium, at a viscosity similar to that of water
(about 1 mmZ2/s at 20°C) yields good results. Since it has a lower surface
tension than water (0.07 N/m) it will spread easier than water and hence provide
a result which should be surpassed by the liquids usual absorbed in sanitary
napkins. Other materials, such as silicone oil can also be used but should be
considered in the context of the correction factor - as explained below - because
of their viscosity and surface tension.
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experimentally the areas wetted by water and the area wetted by the non
volatile liquid to be used, at the same volume of water and non-volatile liquid.
A corrected water vapour transmission rate to be expected when water would
be used is then the actual experimental transmission rate when using the
non-volatile liquid times a correction factor. The correction factor is the ratio
of wetted area of the non-volatile liquid over the wetted area of water, again
at the same volume of water and non-volatile liquid.

The amount, by volume, of non-volatile liquid to be used in these tests is the
same as the volume of water weighing the same as the dry absorbent
structure. It is entered in the center of the article and left to distribute for 20
min. Thereafter the same procedure as indicated above for the dry sample is
used. According to the present invention the water vapour permeability for
the wet article (according to the measurement using a non-volatile liquid
instead of aqueous fluids) is at least 50 %, preferably at least 80% of the
vapour permeability of the dry article.

The term “comprises”, and grammatical variations thereof such as
“comprising” when used in the description and claims does not preclude the
presence of additional features, integers, steps or components; or groups
thereof.
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CLAIMS
1. A breathable absorbent article, said article comprising a topsheet, a

water vapour permeable backsheet, and an absorbent core disposed
between said topsheet and said backsheet, said absorbent core comprising
an absorbent material and said absorbent core having within the plane of
said absorbent core a central region and a peripheral region, said absorbent
material maintaining said absorbed liquid concentrated in said central region
of said absorbent core characterised in that said absorbent material is an
expanding absorbent material for the purpose of maintaining said
breathability of said article.

2. An article according to claim 1 wherein said breathability of said
absorbent article is measured by its resuiting water vapour transmission rate
in g/cm? through the article thickness averaged across the whole area of the
said absorbent core, and wherein at least 50 %, of said water vapour
transmission rate of a dry absorbent article is maintained after absorption of
a volume of non-volatile liquid which is the same as an amount of water

weighing the same as the dry absorbent core.

3. An article according to claim 2 wherein the transmission rate
maintained is at least 80 %.

4, An article according to any of the preceding claims wherein said
absorbent, expanding material expands upon initial absorption of liquid by a
volume which is larger than the volume of absorbed liquid, thereby creating
additional void volume.
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5. An article according to any of the preceding claims wherein said
absorbent material extends throughout the central region of said absorbent
core but does not extend into the peripheral region of said absorbent core.

6. An article according to any of the preceding claims wherein said
absorbent, expanding material comprises a regenerated cellulose sponge
material, preferably consists of regenerated cellulose sponge material.

7. An article according to any of the preceding claims wherein said
absorbent core comprises compression lines along at least portions of a line
delimiting said central region from said peripheral region.

8. An article according to any of the preceding claims wherein said
backsheet is water vapour and air permeable.

9. An article according to any of the preceding claims wherein each
material comprised in said absorbent core has a maximum planar liquid
transport capability in a direction within said essentially planar absorbent
core and each material in said absorbent core has a maximum perpendicular
liquid transport capability in a direction perpendicular to said essentially
planar absorbent core and wherein for at least 50 %, by volume of said
material the value of said maximum planar liquid transport capability is
smaller than the value of said maximum perpendicular liquid transport

capability.

10.  An article according to claim 9 wherein for at least 95 % by volume of
said material the value of said maximum planar liquid transport capability is
smaller that the value of said maximum perpendicular liquid transport
capability.
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11. An article according to any of the preceding claims wherein said

absorbent article is a sanitary napkin or a panty liner.

12. A breathable absorbent article substantially as hereinbefore described

with reference to the Figures.



