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Br eat habl e dual | ayver backsheet design for disposabl e absorhb

articles “% Field of the inventi #mswlmTh

pr esent inventlon relates to di sposabl e absorbent articles - such -as
baby di apers or sanitary napkins having albreathabl e yet 10 - liquid

| eakage retardi ng backsheet. In particul ar the backsheet conpri ses an
i nhner and an outer |ayer which are essentially non- attached to each
other. Both | ayers can be fornmed of the sanme or a different

breat hable material. - 15 Background of the invention

D sposahl e absorbent articles such as baby di apers adul t

nown i n e or . Breasabi qual ixei BaRiSheak deBion: the dpasshld Sutroent o,

whi ch they typically absorb |iquids disaerticlged by the wearer The
liquid is stoged in an absorbent structure. Li qui d | eakage fromthe
article through the surface opposite the wear facing side is

usual |y prevented by incor porati ngFigld q)tqmqynventlon, nper meabl e backsheet on
that side. 25 . It is 'also well established in the art that a

dauai 1y " o armsent’ Tiiagitln relafey 3, disosRedR shtarBebt prticies’ "
g(r) eatl:) haEi Ihi t%/ such asrpabyehapcrstortmmmmapkufs bavinge heeathabjetyetough a
ackshee amq%:&“TBHﬁégeé %eerBi?ﬁ; bEEE%% lﬁh%o Eﬁihrafﬁ’ea bﬁal:ﬁé’heet sum

of the area o apertur vl ousl many
and particularly QQ!BPT'&?%E“&!{!@'F& ang an; W@H@WCWQ!%?@ E%ﬁfm'a"Y nqQy

conpromni si ng the dtxdsHed tedacbcother.VBotH fayersitafhbeé Foiried of the gamenr y

function of a backshefkerent breathable material.

15 Background of the invention

Disposable absorbent articles such as baby diapers, adult

" incontinence products, sanitary napkins and panty liners are well

known in the art. These articles have a wearer facing side

20 through which they typically absorb liquids discharged by the

wearer. The liquid is stored in an absorbent structure. Liquid

leakage from the article. through the surface opposite the wearer

facing side is usually prevented by .incorporating a liquid
impermeable backsheet on that side.

it is also well established in the art that a backsheet allowing
gaseous fluid communication with the environment, usually
referréd to as breathability, is highly desirable. Breathability
improves with the amount of air permeating through a

30 backsheet. This amount is proportional to the open area (the
sum of the area of all aperturés) in the backsheet. Obviously too
many and particularly too large apertures in the backsheet lead
to compromising the liquid leakage prevention, which is the
primary function of a backsheet.
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2 Many suggestions how to provi de breat habl e backsheets have
been recqigifasd? the art. Nuneral attenpts of conbining tpernsesnssssnut ua
contradicting features of gas perneability and |iquid 5 inperneability
have been docunented in patents and paLfnt ~applications. However theé
| ack of commercially avail able and truly breathabl e di sposabl e
absorbent articles indicates that the technol ogy so far suggested.
has not provided an all around satisfactory result for the desired
techni cal requirenents at 10 commercially acceptable condition. Mre
often than not- satisfaction of one desired feature went to such an
extreme that Many sbggestiomschowe totprevidec breathables backshuerpdidve sati sfi ed
any | on : Far +f; I ani g : i3S EBvery _high

br eat habi | i tygg‘%e? fgodrted mé@é%’f W@ﬁt%ﬁé‘*#&ﬁ%‘a“ ] fe’élvl?g’g‘éx@ el ng to
soi ling of themutual coptfadiciinadeptures af v@as sermeabilty padclauidder ed

B oDl em pr oper L o o) I BASAL ol Betdmi ot

p prop ianti ' Suf | St. i's

non- br eat habl ei?alp’f@“%‘acﬂiﬁ‘e!&’é'. 8 lack OEO%"WBQF&%?Y@%%&&? made in the

field of fornettuly breathablendisposable atisorbenvacticles indidatesathgtothe wher ei n

liquid transp - e ielaaasted hakE r r Qs med film

Is better in %ﬁ%hﬁﬁyg t i*-‘?nrfég%::%?‘?&s 1z Eeﬁéﬁﬁ?wﬁe?@ég gf;qqng& one way

formed fil m net@disfagtory result figr, dheodasired dechoiegl  JeauirgmedtpAteabl e

t0p${1eets m‘}( e¢orpfergially accebwweepbdmiﬁoﬁurmlsrbarméﬁ tthanf i fdtd gf

sani tary napkins. . A S I Walso, for @ ers_.an

i ncontinence %ﬁlf%&'@ﬁ% one de%gdete%gyfq/gpe?%F}@Wé@pxﬂ@%ﬁ%mﬂf abric

pol ymers typi cthiel yespaative3@thao fsature: iwasi noti quoperly asatisfied. afiyey are al so

treated with surfactant but have an intrinsic hydrophobic behavi our.
longer

Use of topgﬁe'et materials with adaptation to be hydrophobic and

15 For example sanitary napkins with very high breathability at the
cost of frequent liquid leakage (leading to soiling of the
undergarments of a wearer) cannot be considered satisfactory.
On the other hand satisfying the liquid leakage problem properly
usually resulted in almost impermeable, that is non-breathable,

20 backsheets. -

Good progress has been made in the field of formed films having
directional liquid transport wherein liquid transport over a certain
‘pressure drop across a formed film is better in one directio’n_
25 versus the other. These so called one way formed film materials
have found wide usage as liquid permeable topsheets after being
treated with surfactant in the field of sanitary napkins and. panty
liners, but also for diapers and incontinence products.
Alternative topsheets of fibrous fabric polymers typically have
30 no directional liquid transport. They are also treated with
surfactant but have an intrinsic hydrophobic behaviour. Use of
topsheet materials with adaptation to be hydrophobic and
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3 pore size and/or total open area has al sgQ _
pr oposed foworfg@ﬁ%%abl e backsheets. Conbi nati ons of %ﬁ%@and

| i qui d permeabl e sheets in order 5 to provide a certain liquid

i npernmeability while satisfying the 3desire for breathabl-e backsheets
have al ready been suggested for example in US 3,881,489. In this

di sel osure a breat habl e backsheet is provided by confining an outer

| ayer of formed film mat eri al having surface aberrations with

aloe(r]I turfs thergl teuicin 1(boré1nslzan%rnd|l@b’elfotﬁ’lf %bdgﬁpﬂgat INa3U ISRV ben a hi ghh
voi d vol une an rophobic by inpregnating it wt
a paraffin RXB&“%W%’“@SEM%&%% 8incl udes instruction to

substantially attach the layers across their entire interface. 15 O her

prior art atterrpq-_?]bri‘-,em%a § G %ﬁmdﬁ?'aﬁdgﬁ@higﬁ?hgable shé"e°t§elﬂg$e’g‘3§ 41 216,

COI’TpI’I Si ng nore than one ayer

EP-A-109 126 ér (p- provide s certqin (liquid dmpermeabtlﬁ%swhdes%amm t'm ovi des
constructions of desitetforbbreathable batksheets have naireddy BebhCswy

nvention. 20 el ets ar n for

:ax\z;rrplle from  for eg§k5@§d239¥e5<§éi%4kba%gﬁw% Ss1ifg Bpr 6&‘%"391 523,
US 4, 839, 216 or bmckskestlis proyided by icanfining Boauteniayerof-tormedofilm ng two
breat habl e | ayer gna¥erial havir 9Ffaébsa%é}?é’thoﬂ§3'vmﬁ daie?ﬁ.:reé rWteréli‘i’oamil ayers

substanti al | unatt ache eac rovides a &artlcu ar

desirabl e Yo @neinnes aver,at pspaRer t'msﬂ <8 Jigh vig ol B"‘Ph?'!d
construction havirg beere madephydrophobigoby lmprédiiating tiy with t® a large

"Paui d Teakage + SR, S5, Bfls Bchinentnnieber iRbQURSCRstERBRI ¢
repl ace a singl e substantially attaghetheblayersracrass abeie andiveintentaceng t he
sanme total material consunption, essentially the sane
' 15 Other prior art attempts to provide breathable backsheet
assemblies comprising more than one layer are e. g. documented
in US 4,341,216, EP-A-109 126 or EP-A-203 821. Neither of
these disclosures provides constructions of breathable
backsheets similar to the present invention.
20
Single layer breathable backsheets are known for example from
GB-A-2184391, GB-A-2184390, GB-A-2184389, US 4,591,523,
US 4,839,216 or EP 1566471. '

25 It has now been found that combining two breathable layers of -
materials and maintaining the two layers substantially
 unattached to each other provides a particularly desirable
breathable backsheet. Backsheets accofding to this construction
can have exceptionally 'good breathability due to a large open
30 area and the combination of two layers provides the desired
liquid leakage retarding function. Importantly it is now possible
to replace a single breathable layer by 2 breathable layers having
the same total material consumption, essentially the same
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4 breathability but better |eakage prevention for being

subst ant Wl 96414037 unattached to each ot her. Theref or e RGRUSISAIEH

I nvention provi des an non-| eaki ng breat habl e backsheet construction
and absorbent articles conprising this backsheet. . 5 : It is’
therefore an objective of the present invention to provide absor bent
articles in particular sanitary napkins or panty liners havi ng good.
breathability while sinmultaneously retarding |iquid | eakage t hrough

t hat backsheet ,tegﬁéﬁﬁtfg péﬁgp%e% ée??@vélﬁﬁfn f%rlgelngfsdﬂé IQUI@dUCtS does

not exper I ence reco

i nper neabl e ba'ém%‘é'! @ tQ?é’hor%‘HFﬁatﬁ'Lefefore the,,presest: inuedtiodi ng to the
present inventpravides an non-feakinigliireatiable hacRsheet sonstphictish landt he present

consumpt i o 1 cibsorbent Eﬁ%ﬁ?ﬁ*ﬁ%&&aﬁ**ﬂ?&%ﬁiiﬁﬁit i ch have reduced

| eakage 5  performance without reduced breathability.

Cross referencg s tHarefore an ﬁbf&d‘ii% BRiRe! rﬁ?ﬁllﬂ fiildentidn’ fo bOﬂef iled on
the sane date ti p I on. (iét Itled’ at habl e
backsheet dem%mm artic sd sﬁ?ﬁ'&ﬂaé %ﬂmm&ﬂ uadhy %%“'Ely IR®rSDepner and
M Divo and . having agooﬂ dereathabilityowhileesimuitaneousiyd r@enting iguidany” . 25
Descri ption ofy Ef%é Hedlugh fhat backshegpf'?]%u@ﬁ%ek{&w{ﬂ&”tﬁ dbﬁ es to

br eat habl e absor ers

i ncont i nen@e pRbaueh Qfogﬁﬁist ﬁ?% NOY(BXPBEIBREA A tﬁcqmnqble |d1€9€3“¢?yp| cally Pl

such products féveech a liquid ti:ﬁa&hﬁeébleabbaafﬁbeetaﬁdwthanb?é&ﬁab@nt core
bet ween t he cksheet. ,The core defines the

core-area of backshepﬁgcgngm g"\xﬁ??ﬁ”@tt'ﬂg %ﬁ'%“a' coextensive with the

absor bent
An addmonal objective satisfied by the present invention is to
15  provide breathable backsheets at parity material consumption to
known breathable backsheets which have reduced leakage
performance without reduced breathability.

"~ - Cross reference

~ Another patent application is being filed on the same date as
“this application. It is entitied “Breathable backsheet design for
disposable absorbent articles” by M. Depner and M. DIVO and
also assigned to "The Procter and Gamble Company”.

Description of the invention

The present invention relates to breathable absorbent articles
such as baby diapers, adult incontinence products, sanitary
30 napkins or panty: liners. - Typically such products have a
topsheet, a backsheet and an absorbent core between the
topsheet and the backsheet. The core d_e"fin‘es- the core-area of
the article which is the area coextensive with the absorbent
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core. The area outside the core-areais the peripheral area. _The

articles acc‘BP&F’Hﬂ”?o the present invention have a breat habl FCTURINN3S68
backsheet conprising at |east two breathable | ayers. Both |ayers are
substantial ly unattached to each other theScore-area, i.e. 5 they are at
| east 50% preferably 90% nost preferably fully un- attached over

t he.core-area. The breathabl e | ayers of the-backsheet can be so as
to replace a si ngl e breat habl e backsheet |ayer by at |east two

| ayers of the  1@oreaiTherarearoutsidei the sotesarda isathm pefipherat @rgd.i Phe equal

to the r epl SLJ . t I efe, agti,cu

br eat habl e ﬁ}a":‘ll‘(?@r‘ssh orﬁ"%?@oﬁ%ﬂ@#ﬁe%@b&? ﬁab%{e'&béﬁfhﬁﬂblﬁr e

preferred. bn%sbw COMPFisingat eask twe breathahie lgyarsy Both dayersr ent

?§Si S o th WBLQHréTﬁi&tbﬁiiﬂB/ iirfm&dl to geachﬁb'tﬁ%r mélitéry?erartéa,_s g% wei ght
an the other e_stron ne _wou aced. on oyt si de

of the absor bent &PFYafa.at‘ |ea&e§o&1, rP’\éfF'Engog?%eﬁfmﬁ? Pf?f&'%’#\é?@\i\f UMAventi on

t he breathabl e attachedodvgrabe acarerareaes a hydr ophobi ¢, gas- per neabl.e :

fibrous 20 fabric layer conposed of polyneric fibres. In an alternative
enbodi nent of the ﬁresent I nvention the breathabl e backsheet

conprises a hydro reathable lavers of) the-backsheet can bg &9 as to replacea| m .

Thi s L i : m p_rgf er alsinglé dsreatHdble thackaheet layeaﬁwo?_t |ch!t§tlembqua%czigf the a t
second | i qui ra [ i - irs .qui JLranspor
directi onqand lps %%%h%feg%ﬁh&@ﬂﬁ%ﬁ% #ﬁ?@’fﬁdﬁ’?%{’mﬁ i Sequal to ﬂt?? om !to he
backsheet towar ds replacedssinglentbreathableriayerdi incparticular two breathatier ed

i Ol o . ; M

d: r(rancf1 i o(rjlws\/\,h?chI iq%k g%r%?%tgo?ﬁlg%??héz Q%?Fﬁén@gg%gkfﬁe?%g“ BPéfgﬁrets_’écond
liquid transport E%E‘gpowyefﬁj&a“ah')wgé’ﬁf iRfS e"ﬂ8Ws ave 3 differeny basis oss
gﬁ;gegpggte ;J[ 5? ; i Imigh_tzsbnaraéipggﬂryngéue ile. fmvm:gp?i m?ner basis fvi«ugnel
openi ng towar &g t \ﬁﬁgé ﬁﬁ? Iogﬁgﬁ‘gfmegﬁéﬁﬁﬁrif ﬁ'gg]."i&ﬁﬂr% aﬁ“et’d’" the °Hp"’['§% first

liquid transport dfrtbetaghsorbent article.

in an embodiment of the present invention the breathable
backsheet comprises a hydrophobic, gas-permeable fibrous

20 fabric layer composed of polymeric fibres. In an alternative
embodiment of the present invention the breathable backsheet
comprises a hydrophobic, gas-permeable apertured polymeric
film. This film preferably has a first liquid transport direction and
a second liquid transport direction opposite the first liquid

25 transport direction and is oriented such that the first direction is
from the backsheet towards the absorbent core. This directional
apertured film allows a liquid transport in the first liquid
transport direction which is larger than the liquid transport in the
second liquid transport direction under an identical pressure drop

30 across said apertured film. Most preferably the film comprises
funnel shaped apertures wherein the direction from the larger
funnel opening towards the smaller funnel opening is parallel to -
the first liquid transport direction. '
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6 - It is preferred that the breathabl e backsheet of the absorbent
article WO/ o t hreshol d pressure bel ow which a test BGHREROH13S68  (pes
not perneate in the second liquid transport direction 5 through the

backsheet, thereby providing a "zero | éakage" threshold. This
threshold will be dependent on the usage ci rcunst ances of the
product, e. g. babies will not provide a ° pressure onto their diaper -
when sitting as |arge as wonmen onto - their panty liners when

bi cycling. 10 For -sanitary napkins or panty liners the respective

pressure . ] f j vglent to 45 g/cn2 (i. e.
4414.5 Pa) acé%&%ipﬁgﬁqt&{ E§§E g@?%’?%@(&é qlﬁb"z‘éﬁgéieﬁ ﬁ‘et ﬁbsor%eng exanpl e
bel ow. The tedrticiegprayvides@ threshield: pressuess belavuiwich astestdiguidses a

cal ci um ohpor | pasc gk opeftedte dn Jhd Secdhd® Iuid rfiport AiBEHSA' 100 i - °
distilled %x/a't éﬁro | 's‘g@oﬁﬁ##ﬁﬁe‘?% %‘efebvae}'%aﬁw fér 7§&9ffﬁ_@i‘aﬂeﬁsi on by
addi ng sur f actthrgshiold.bhier thresholds iwilll ec deptindendi eahahgeusagéer t\?\ﬁnl
urine. The redqy Lgn of t 0 +/. .1 m whi | e
t he saline so%ﬁ%ﬁgﬁé&%\f\ﬁ'ﬁﬁobﬁa@%}f aég't gn'ltlﬁ?zésg g‘t"guﬁ?éi’éoé'gés on of nore
than 60 ni\V m pressure ante their diaper yhen sittingras,lasgelas women pneent

i nventi on preftRéipipanty liners Whenabibpslirig.vei ght of 10 to 100 g/ n2. preferably

15 to 30 qénﬂ. 2 e fibres can be made of any hydrophobic polyneric
mat eri al usual in the art of making fibrous fabric |ayers. Dependi ng‘—
on t he d&orcsanitaryc agpkinst be pantyniiners:thearespeztiveapressung of t he

br eat habl - ' ' i |
i atiﬁmsP'%m' hagrf)%ﬁ%uﬁ#g{oegre g lr’r'i‘)'lgngt%‘ e"I"hwste ﬁgcr'ggf f. 50 (ntra-

pol ypr opyl ene, "polyester, ace 0 I Ons )
and | nt er - f i b4148nFahaacearding, 10 the ctest opratogakidisclosed in thee fi bres

are pref erabl uxampi@ovélow. The dtsst Oiqui! Uséd XN identify teBiclebRBgec | ayer
most pref ‘i&ab'c‘éﬁé’n s a saline ré%“t}o)ﬁ 8o,nsistin'g of 2g urea, 0.9 g sodium
chloride, 0.06 g calcium chloride and 0.11 g hydrated
magnesium sulphate in 100 mi distilled water. This solution is
“adjusted for surface tension by adding surfactant to better
simulate bodily discharges other than urine. The reduced surface
20 tension of the solution 29 */.1 mN/m while the saline solution

without surfactant has a surface tension of more than 60 mN/m.

The fibrous fabric layer useful in the present invention preferably

- has g pasis weight of 10 to 100 g/mZ2.preferably 15 to 30 g/mZ2.
25 The fibres can be made of any hydrophobic polymeric material
usual in the art of making fibrous fabric layers. Depending on
the circumstances of the ultimate use and manufacturing of the
breathable absorbent article fibres of polyethylene,
polypropylene, polyester, polyacetat or combinations thereof

30 (intra- and inter-fibres combinations) have been found useful. -

The fibres are preferably spunbonded, carded or meit blown.
The fabric layer most preferably comprises a matrix of
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7 uan@ d fibres covered on one or both sides w

fibres but be provided by any ot her typical technol ogy used
in the art. If two or nore fibrous fabric |ayers of different basi s

wei ght are used it is nost preferred to hale the one with 5 " the hi ghest
basis weight on the outside of the absorbent article. The apertured
filmalso useful for enbodi ments of the present - - invention can be any
of those well known in the art. This includes in particular, but is

not limted to thsmenborided fibees covated kih one dr. tidth3sides witth maitkfown

4591523 ana U, Siores B gaglia by prgvist] By sy, gthet nbieilestloiooy
4. 772, 444, ugerd: inShe k.ol tWo @r Jpare fibreus fabric lavers of| dijterent  he
breat habl e 15 bpadis Weeighk raré cused! it i9 aRostupreterrad apCRave) Bhé WneSwathTi | ar to

t hose describ e b N 3.929 5. The ert b . .circul ar
or non-ci rcul btn"ghﬁl'/‘ésggéf'ﬁs"ge’é’i‘gﬂ“oﬁ%ﬂ °'E%H&n§f glie gﬁgor%ent a&ﬁggénd of
the funnel which is wider than the opening at the ot her end of ‘the

funnel . The dir ecyhgragdrflifeti in I%?rusﬁflﬂnﬁir eﬁgodﬁﬁﬁtrkst r@§eﬁﬂ"e

smal | er opening is of ‘course aara ransport

direction. The opiftyeptien &an;phe ﬁ'ﬁ%r?%rtgﬁse ‘well knpown, jin Wp Ifr $hor e
than 5 % prefer aiﬁc}ude”s inhpartivulsr, Gutli® Aot limited ﬂoOterse%nluﬁs distlosedal film

f . Th b | i
the art but phbrerudie- STRah Vs 4151280 °Y %”y%@ﬁéfiﬁosgyﬂéﬁ for
the fibrous fabr|4_3z@d|26 U.S. 4,342,314 nurﬂ-l@dr‘bﬁﬂﬂ&%amﬂder . the
apertures 1n the 448,618, usshpahd 693,20, $.801 58,31 DS, ¥, 9720444 Stil|

provi di ng sufficieht gas er nea t'y‘w t hout hydraulic blockage of
the apertures. A 30 hydraul i c d| aneter of as little as 0.1 mm preferably

0.2 to 0.7 dpertured Tilimotorprieed i tike inmérhiayenof eié boéathiablepr esent
venton, v ul e i Yo LA, BB, bR r o
those described e. g. in US 3,929,135. The apertures maybe
circular or non-circular but have a cross sectional dimension at
one end of the funnel which is wider than the opening at the
other end of the funnel. The direction from the larger funnel
20 opening towards the smaller opening is of course parallel to the
first liquid transport direction. The open area of the apertured
film is typically more than 5 %, preferably in the range of 10 %
to 35 % of the total film surface. The apertured films can be
made of any material typical in the art but preferably is made of
25 a polymer similar to those used for the fibrous fabric layer.

The minimum hydraulic diameter of the apertures in the film
should be as small as possiblé while still providing sufficient gas
permeability without hydraulic blockage of the apertures. A
30 hydraulic diameter of as little as 0.1 mm, preferably 0.2 10 0.7
mm has been found possible in the context of the present
invention. Hydraulic diameter for non circular apertures is the
diameter that a circular apertﬂre with the .same cross section
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8 woul d have. Dianeter is always determ ned in the plane of .
smal | est WO MH03Ject i on of an aperture. | n princi pPETAUSS/13868s ent

i nventi.on of substantially unattached 5 layers of breathable material -
as backsheet to Inprove the soiling 8 t hrough the breathable |ayer is’
useful for any breathable |ayer mat eri al known and can be applied in
any absorbent article. O " course the l'ayers of the breathabl e
backsheet need to be conbi ned sonewhere to create the breathable

backsheet 10 ‘ﬁﬁﬁ Wl ?‘ ~abs | j : ' t out er

| ayers of w 1 g‘%ﬁ%k%ﬁg{’%ﬁ Sl %r%l ggt?gﬁﬁ%* f'ﬁx ﬂ?\/\)&/’éﬁei&i S

i nport ant t hat Smallest crogs segjienof-Anaperturé.; | ¢ attached to each other at

| east across the core-area of absorbent article in order to mnimse

examie 15 1 ASrRRACES PRIt ERnR)of Kibetarualy SPEREE cncive

with 5 t hiayars of beeathebleematerial as packsheet b imiprove dhedmilingacr oss t he
whol e area_coeitirggh\the"bidhthiBiecyef 16 Usglar for'ahy "bRAIAGHIE tayer . does

not cover any 5|egn|,f|_ cant ar eq 1tselt. 20 T esent 1 nvention as

i ndi cat ed abov@aefialknqyppnd can be,applied in any phsermhent article: Qf nany

di ffe_reln][ abﬁpcmrsb ahlél ldyets of the brbathable atkishest iedd '® D .
especially thi - el hicu SGERL to the

pr esent invent‘lg%'g'i’ﬂ?aeni %6;'?‘;%&@'& Fona&')'ﬁ? S {')'lre pgﬁéxﬁ“ﬁﬁeﬁg%ﬁb a

thi ckness ¥ 3aesarding ta the,peeseps inyantian. Dtherwismtheouterdayessref i t .
especi al |y wel ing baghshed® would siniph g, Hidwelernss mpoitape thgsent €

i nventi on. The dis bl e "absorbent articles, according to the
present the,lpyels afe Egﬁﬁﬁﬁm %t%g%c'bpmr FLleast 8Crossithear t s which
are 30 typi cedreFaneapobabsorbent drtielecimioedér td ninirnisel leakagedndse. They

bt bont | or coblig thFGLKY 366 WcuSRG, g ldriBinity ah 1o dxample, ;' 1S
| ami nat ed ¥ ssbesravidedoin the meriphper outsidattbenateer coextensive with

the absorbent core or in a pattern of lines or dots across the

whole area coextensive with the absorbent core which pattern

does not cover any significant area itself. |

20 The present invention as indicated above can be used
beneficially in the context of many different absorbent articles.
However sanitary napkins and especially” thin panty liners are
particularly susceptible to the present invention. Sanitary

" napkins or panty liners having a thickness of 3 mm or less and

25 preferably 2 mm or less benefit ~es"pjecially well from  the

breathable backsheet of the present invention.

The disposable absorbent articles according to the present
invention can have all those other features and parts ‘which are
30 typical for products in the context of their intended use. They
comprise typically the absorbent. core ‘which can be a fluffy
fibrous absorbent core comprising also hydrogel particles if
desired, laminated tissues with or without particulate materials
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9 I ncl udi ng hydrogel particles or odour control partlcles The
absorbent cWQ96fi¥¥7es can be any of those known in the art PCT/USOS{I3R6B i ng
cellulose fibres or polyneric fibres rendered absorbent or even

non: absorbent matrix fibres. Also tissues%f sufficient 5 basis weight
and absorbency can be used as the absorbent structure according to
the, present invention. E.g. the tissue used in the. nethod described
bel ow to neasure wet-through can be used in the context panty liners.

10 Al'so a tops heiﬁbma'ngvenv&rogepnﬁm‘bldsg dra)tﬂ"oui'héﬁﬁﬂbl Virareigldshe The
(yfrat s ncorpoAGRRRt s ek ot Y B b RBAU I e ar
i nvention. The tdpshusling mellubaeeﬂbresruramlvnpricagxbrescamdoeed absort;nntvu ded by
any of those mat gg 6b§natﬂ§h?8 At Gha O WBréd). f\ih% u%éue@r&f s% é

r ous ric ose descri bed

fornmed filnms and non-woven s sim

herei n above. basis pygight.and absorpgncy oan e used; BNM RGseReM es t he
wet -t hrough net hastracturé Cacobeding loe dtties Ipreseras inveeion, tEfgo! tmatissue -

Fel'ates to the . VB jn the, mdthGd (e ﬁi”%@dﬁgmdtg'sﬁgeodﬁ“'ﬁ"?$ firough® O,
preparation 25 camncbeussdinhe anntexnhpanty:lingss. anal ysed is provided with a

general ly hydrophlllc test liquid absorbing tissue on the inside
surface. The tissue is tp ﬁed wi t hout exerting pressure on t
S

backsheet. T #BI astops SekﬁftWﬂ%%e'SCW‘&FggéﬂYehm°ugh Wr}"%rfﬁFessed
under a | oad of Aiquidstd® bHerabisotbéd peretrasliocthe abSorbérit swqoturedisf or the

{Soar ot o o el AR OR, Yyl accorabSte: g il
tissue. invention. The topsheet or wearer contactmg layer can be
| provided by any of those materials and techniques known in the
15 art including formed films and non-woven fi brous fabrics similar
to those described herein above.

Examples

For testing the following examples the wet-through method as

20 described below was used. It follows conceptually the wet-
through method disclosed in US 3,881,489 but relates to the
backsheet wet- through prevention ability.

25 The breathable backsheet to be analysed is provided with a

generally hydrophilic, test liquid absorbing tissue on the inside
surface. The tissue is placed without exerting pressure on the
backsheet. Then samples of 5 cm times 5 cm are cut and
compressed under a load of 40 g/cm2 {or 1.0 kg per sample).

30 Not required for the test but desirable for easy operation of the
test is an additional layer of non woven fabric, or formed film on
top of the absorbent tissue. '
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10 For repeatability the sanples are kept for at |east 4 hours at
t est wooEmsh ti ons. Test conditions are 23[err] C and POYISeYLISEBy e

hum dity. The test liquid is prepared by mxing 100 m of distilled

water, 2 g urea, 0,9 g Nad, 0,%p g MySO4 x 7 H20 and 0.06 g CaCl2.

5 The test liquid then is adjustedtoasurfacetensmn of 29 +/- 1

mMVmto resenble particularly the condition exhibited by worren wit h.
vagi nal di scharge. To resenbl e other discharges the surface tension

can be kent Unply Rugabingp RNl sBRoRY e werior HShetPh oAk bt vgge |, TIP3

test materials are ssue

obt ai nabl e f roﬁ?l‘ﬂé‘omr fest conditians are 287G and BA%Felative humideeI t a B.C.,
Canada. GCener afThg tebeliquidsis prepareddby eikirig 100 m! obididtiledt Water] 2m 15

The bl ott b
coﬁ’mer gl af{gpage‘irpggpégeqzmﬁg% &W‘géﬁﬁ@f@&?@é@ CaCi2. desi gnat ed
Absor bent antbe Nestanmazmw/ isjdjuste@atat a surface tensiorest @9 - 36028
Fossane Venet o 1d Leslritie Upiicuit i SURGH BRABRg RS, CUL 1 1O
non-woven or f WOrRen W‘Fﬁrﬂgﬂiﬂal dissharge. a&(ﬁ%ﬁmﬂe other dis¢harges thehave no
surface resi dueumtaiﬁomkuaamdmebﬂuﬁé&%d a"&ﬁ&l& 8@ HN/rhaui d conposi tion.

This can be achi eved by washing t material with test liquid and
drying it priog to it's use. Test liquid quantity 30 The test
liquid qua Mdlnthetest i s deternined as “the anmount .
necessary to svwrcal Sedtmatals gle ! oS BUdss ! dBsignated GORGY, e € i ned : |

reparing tiss | arger but with a
Pronn surt ace: 40IM2 pbiaigabie SEbis thg MeHin Hygierlc Proticts’ compsy,

in Delta, B.C., Canada. Generally the tissue should be not
thicker than 1 mm. -

15 - - ,

- The blotter paper can be any good absorbent blotter paper
commercially available. For the tests below - blotter paper
designated Absorbent bianco No 30 (220 g/m2) of Cartiera,
Favini in 36028 Rossano Veneto (VC), ltaly was used. The

20 blotter paper can be cut into Iarger areas than the 5 cm x 5 cm
sample size.

The desirable non-woven or formed film shall not be absorbent
and shall have no surface residue wash-off which would alter

25 the test liquid composition. This can be achieved by washing the
material with test liquid and drying it prior to it’s use.-

30 The test liquid quantity to be used in the test is determined as
the amount necessary to saturate the absorbent tissue. This

- can be determined by preparing tissue samples of 5 ¢cm x 5 cm,

preferably larger but with a known surface area, of the tissue to



WD 96/ 14037 PCT/ US95/ 13568

11 in the wet-through test. The wei ght of t '

sanpl e vpsgé}ﬁé%erm ned. The tissue is then pl acedgﬁhgwgn net
having rectangul ar and . 5 diagonal running threads stretched inside a
franme. The net forns rect angl es of $fcmx 4,5 cmwhich are split into
4 equal parts by threads connecting the corners diagonally. The franme
is . preferably of a water repellent material such as a hydrophobic
polymer. 10 The net together with the tissue sanples are then

i mrersed in beiused lin abie weetethrotigh? 3est: (TheGveight of the)tissue simpleconds
(+- 3 SeCOEQQﬁterrﬁﬁ'\%B.the net together with the tissue is left to
drain /drip in a horizontal position only under gravitational forces

for 15 120 seconds (+/- 5 seconds). Then the weight of the tissue
toget her with theThdtissheds whér placedonsa ngibn iﬁbﬁhavnigeﬁed‘tel;?;;nar andt he

Absorbed water | spgpAg uhnity RIBERE sharéhed, sEY tramo. Toe fi RERN G Vi deq
by the surface artestangles®fid ame 4,5 cmhicheareTsplit into 4 equalnpartspl i ed by
the surface area gy thresd® dnnecting thé E&‘na}é”@iugbnémt THeMtdie (8 CM X S

e used. Statistical

t [t i t t est | d tity t
;rr?al ygi ;eiﬁom hnb@'eg%’@gf\f of a Wateléﬂ'uglﬂF@e ua’r}!?léﬁvﬁla @s.3 _hydfophebiCc { st

liquid quantity vpolymer25 within a + /- 3 Sigma range of the test series
(adj usted for surface area of 25 cnR. Test net hod to- determ ne
wet -t hrough at” defined | oad The sanpl es are placed on an absor bent

bl otter paper witFhe et togethercwithathe-tissus semples:@regban immaensedtiner

paper. The size Ojedtliled water BfoRBer CPRRGE PR JoPBO Ve@BhdS AP/ e test

sanpl e size. The lQiter paper is conditioned as the {est sanples are
and i ts i $pRONGish o TheR thRAGt-wgetEer wyith the tissue 18 lek to draim |
/drip in a horizontal position only under gravitational forces for
15 120 seconds (+/- 5 seconds). Then the weight of the tissue
together with the absorbed water is measured. The scales for

| the weight measurements should be accurate to 0.1 gram.

The amount of absorbed water is calculated (wet weight minus

20 dry weight) and divided by the surface area of the tissue

- sample. This value is muitiplied by the surface area of 25 cm2 of

the wet-through test samples (5 cm x 5 cm) to result in the test

liquid quantity to be used. Statistical analysis should be used to

ensure an accuracy of +/- 10% of the test liquid quantity value

25 within a +/- 3 Sigma range of the test series (adjusted for
surface area of 25 cm2, : |

Bl SN0 ',‘331,13L"l.,!l: genies 10g4
The samples are placed on an absorbent blotter paper with the
30 breathable backsheet adjacent the blotter paper. The size of the
' blotter paper should be larger than the test sample size. The
blotter paper is conditioned as the test samples are and its
weight prior to the test is taken.
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12 Then the defined test liquid quantity is placed in the centre
of W86/t e. The flow rate when placing the |iqui &

about 1 m /10 sec., i. e. the test liquid should be placed onto 5 the
sanple in about 20 sec. for 2 m |oadings. After 2 mnutes a | oad of °
40 g/cnR is applied to the wet sanple for 15 seconds. Typically the
mnimumload is 20 g/cn or 0.5 kg per sanpl e, however for sinmulating
a stress condition a |oad of 40g/cn? is applied. After renoval of the
| oad the blotter paper is checked 10 for wet-through. ~If there is

wet -t hrough the, occyrr e is no ed as qualitative result or the

wei ght of the ﬁ'lhef’t@}e saﬁevdvma iqHid HHaR@B/ is placeghif, the @entregaf d whi ch
has been a?s?rWsanmasrheCﬂovVhete Jﬁhedl;fnbe Qﬁle m@e.e.m@mb < th
‘measur enen o] r aper is e
anount of wet- PhB@B?hhm@ﬁ“g 1%, ﬂ{;&/t%%s"%u'a "ﬁ?gf iaqei F‘f

Care nust b%® t thesamplein abm-lta&m Jon2 mi dvadings:. gftedlﬂermnumsazo uneven
liquid mgrati IBHJ bPad B?crﬁerikfé‘pmi‘edtﬂﬁtﬁ@g&%tesarﬁbﬁ for 15 SEoh SqbhplggS must be

stored horizon eakage occurs anyway at

during.the test
the edges of t %I@%ﬂﬂ"'\%{m load 'st?@tﬂjﬁ“\ 5Op (a8 kQ PO RBARIANt i t at i ve
amount of wet - hbwugh for simutating desttdss comgitionad doad oft40¢rent# 3¢ egar ded.

If all test sa gh
occurring a gBL.“ﬁ%ﬁ’f?‘ereént Y@\é&éﬂﬁ @'@&a&'e@i"a@#’t Bgﬁé) #EH#% dJt est
result. |f1@hefor wet-theaugh. i s consistent then the qualitative and

guant i tat ive results E are no wet - through 30 . Resul t's At | ea‘
10 sanpl es shoHJ &be rreasur r}h vera tistical analysis
shoul'd be used! PUBNIS; Wﬁfr 5?"9 8, 0¢ ée'm is 'PQ!S | @s jqualitalivest i cal | y

correct withi nresmﬁ%rccthél Mgbt | of ethualblottar paper with the leaked
absorbent liquid which has been absorbed is measured. The
15 difference of the second measurement to the original dry weight
of the blotter paper is the amount of wet-through ‘which
provndes a quantitative result.

Care must be taken to not introduce side leakage e.g. due to an

20 uneven liquid migration from the centre of the sample. The
samples must be stored horizontally during the test. If side
‘leakage occurs anyway at the edges of the sample and wet
trough is observed the quantitative amount of wet-through
‘outside the sample area is to be disregarded. If all test samples

25 have side edge leakage without wet-through occurring a
different tissue should be used to confirm the test result. If the
result is consistent then the qualitative and quantitative resuits
are no wet-through. o | '

30 Results - -
At least 10 samples should be measured and averaged.
StatiSticaI analysis should be used to confirm that the average
result is statistically correct within a 95% confidence interval.
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13 Test nethod to determ ne wet-through threshold | oad This
met hod is | WOA614837 to the test nethod at constant | oad PCHYBSIBS6Bhat
the load starting from20 g/cn2 is gradually 5 increased by increments

of 5 g/cn (125 g per sanple). The t®asurenent of wet-through
quantity is not required but the test person needs to determ ne the

| owest | oad at which wet- t hrough occurs. The threshold load is
defined as the | owest |oad at which wet-through occurs mnus 5 g/cn®.
I f wet-through 10 occurs at 20 g/cn? already the breathable backsheet is
reported t G- he 3 g wighout th h ad, i Test Products

Backsheet s accor drfg Py gk A ¥cted 15 from
the fol | owi ng ravThtathﬁﬂmd is ldentlcalntm thevtestfmethqﬂ : 14 eensf,anz loadi ng a

spunbonded | ayer 1 / I |
p y éXcept thatl4hé Iﬁ’edarbiaﬁrri’ﬁa ﬁomom ) ﬁ] @es nﬁatlon D

obt ai nabl e fr under

2000. S DoligereRssd, BY ifcremerits| ot S0/a (125 @ PeS seropie) 3
obt ai nabl e fr om meamgemeit| of Wverthroagl. guantityr is” ade, reqoired but the

Nother  ands. - The tékt Bohétih sk gbtiifie HHENEWARI0bH' &> i w

open area of 19% "an'e hi c ness ht)
and an aperture dhm!bpcevrse Thesthiasholddoad is deﬁnedmcmmes;deaddr ng to

e T Lo s e s 5 g g
gbsorbegt s}rﬂﬁhct Lﬂcgu\';\%g%ﬁpg &5" Alrga Mr‘?’?rp ggql}éegggtehqﬁ;ds 'epgneaupra)

and the fabric witolbe leaking wmiamrrthi'eshald boedig oriented to become 30 the
inter face between forned filmand fabric. In an exanpl e accordi ng

to the present invention the fabric and the film - are overlaying each
ot her without attEeshiPtgduess two | ayers at all. As

Backsheets according to the present invention were constructed
15 from the following raw material: -

- non-woven fabric of 28 glm2 having a spunbonded layer of

14 g/m2 and a melt blown layer of 14 g/m2 obtainable from

Corovin GmbH, Peine, Germanv under the designation MD 2000.

20 - polyethylene formed film according to US 3,929,135
obtainable from Tredegar Film Products B.V., Kerkrade, The
Netherlands. The film has circular. funnel shaped apertures with
an open area of 19%, an:embossed thickness of 0.48 mm
(funnel height) and an aperture diameter of 0,465 mm.

The backsheet according to the invention is prepared by joining the film

with the funnels pointing towards the absorbent structure (for this

testing the absorbent structure was the 99 glm2 Merfin tissue described

supra) and the fabric with the meit blown layer being oriented to become
‘30 the inter face between formed film and fabric. '

In an example according to the present invention the fabric and the film
are overlaying each other without attaching the two layers at all. As
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14 reference a conpari son of adhesively attached and unattached
| eakage WO9/48¥ove the threshol d pressure has been neasuPEHUSWIAEE| = The
adhesi ve attachnment for the conparison sanple was spiral adhesive
applied in 3 spirals of 25mm di apgter at a basis weight of 6 g/nt
covering a total 5 area of 1%to 2% The adhesive used is designated
H2128 avai |l abl e from Fi ndl ey, Roosendaal, The Netherlands. The test
liquid was used at 2 m per sanple. Threshol d pressure test

\éwt th reduggdgwé:@ﬁeetf%ﬂmﬂ@ﬁ of Isawegwelylgnached and aindt%h%aewahseéved

D6t/ througn Ccalove the threshail BressDis hag, feen measured as”wall The, adhesive
above 50 g/ cnfattachment for tl'mst:ornpamsdnhsamptg ‘wasuspicalcadesive mppliedNhn3

brovide a . Seitsifloffbeih BEASH & 5 bisle wéibhf o 8 Ui cotbfinh s total
br eat habl e d z(prggrg,fcﬂl?faetqﬂz‘)g ﬁ@q@gheslve used: lg;ﬂggigﬁated H2138 available

un-attached | gyémsFintieys MSbﬁﬁﬂiﬁ TheZﬁetHe‘?ﬁhdﬂeThbrtﬁyghquid waslused at 2
backsheet 185% | ndex

8. 1 mi "%&a""’% WD 96/ 14037
PCT/ US95/ 13568 R

10 . L .
First leakage observed at - 80g/cm?2 . |
Threshold pressure 45 g/cm?2
Wet/through test

15 '

Wet/through qualitative test were conducted above 50 g/cm2
with test liquid having a surface tension 29 mN/m. Results are
given in percent of test liquid quantity. The resuits prdvide 8
valuable display of the benefit of maintaining the breathable
20 structure un-attached. -

Sample: - un-attached layers attached layers

25 leakage through
the backsheet 1.5% . 18,5%

index 8.1 . 100 -



15 dains 1.) Breathable absorbent article conprising a
t opsheet, a br eat habl e backsheet and an absor ben ngsween
sai d 5 wo"'f%-'sheet and sai d backsheet, said article having a core-
area which is coextensive with said absor bent core and a

peripheral area which is coextensive withlfaid article

excluding said core-area, said _r,e_gmabl-e——b—aeks*heet conpri si ng
at keast two separate, breathable |ayers m“{“\ are unattached
)

artiele accordi noQigins Z?h?fﬁﬂ&l\ll\ﬁﬂ“l\l\\ 0 Br oot habl o T ayers

sai d breathable | ayers are
un-attached across at |east 90%* ¢ of said core-area. 15

3.) Breathable absorbent article according to claim2 wherein

sai d breathabl e | dykr sBegathablea@bserhentarigle spmpsising:ja topsheet, a

core-ar ea. 20 4.) Bfe%@ﬁéﬁb'b’hc&hﬁéé@éﬁﬂ aW absdrben€ 66Fs baBEveén 3B Of the

precedi ng cl ai mhere'n breat acksheg a . no
liquid transpoﬂ3 in a EP (ﬂﬁ' @ Bfg'fﬁqlegt'dsﬁ'g[saabéﬁthavmg 2 core- .gre
under a pressure of 45ampacwhidlois coextgnsiveswithl $aid absorbent core and & i on

consi sting of 100 m db%éﬁ %EeWhlghgls“rc%xt&s%e Z&I'thtlon |£shg§0, 0.11

g MySo4 x 7H20, 0.06 ust ed
with surfactant to 29 3x9|Ud'1‘9rﬂ\F¢f¢ core-area; saidp, breathanle hackshee

article according to a&(n@hsﬁgﬁ‘at |east two sepmwe&'eamﬁnaummmm sai d
br eat habl e bagksheet a ;ﬁ’k 4 6.)
Br eat habl e ab%br bent aﬂq E‘I"@%@ﬁ cﬁ%’ﬁsﬁ Btgﬁﬁ rfésa' core-area. .,  oceding
clai ne wherein said breat habl e backsheet
2.) Breathable absorbent article according to claim 1 wherein
said breathable layers are un-attached across at least 90%
of said core-area. '
15 _
3.) Breathable absorbent article according to claim 2 wherein
said breathable layers are un-attached across all of said
core-area.

20 4.) Breathable absorbent article according to any of the
preceding claims wherein said breathable backsheet has
no liquid transport in a direction away from said absorbent
core under a pressure of 45 glcm2 for an aqueous saline

- solution consisting of 100 mi distilled water, 2 g urea, 0.9

25 g NaCl, 0.11 g MgSogq x 7H20, 0.06 g CaCt2, the saline

solution is adjusted with surfactant to 29 /- 1 mN/m.

5.) Breathable absorbent article according to any of the
preceding claims wherein said breathable backsheet
30 consists of two layers.

6.) Breathable absorbenf article according to any of the -
preceding claims wherein said breathable backsheet
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16 W—mphobi c, gas-perneabl e apertured
pol yrer i W0 964/14037 : Br eat habl e absorbent articl e BEHUSW13S8t 0 cl ai m

6 wherein 5 > Al ‘m‘l a first liquid transport direction and
a second \\“\\ﬁ% \\ ! rt ¥ rection opposite said first liquid’
|

transport ectfon and being oriented such that said first
direction is from sai d backsheet towards said absorbent core,
sai d apertured filmallowing a liquid transport in said first
liguid 10 tonipriaes! & I Rpdiophobi, Cgbs-peRindablel Naperiifed  dui d
transport ' nr.ég' d.second liquidtransport direction under an
i denti cal poydb?é e drop across said apertured film preferably
sai d fil mconprises funnel shaped apertures wherein the
direction from§ hepleuighie spMtitbeRl 8RiclE dcelrdiig 10"Clairho6 wherein S ! €7

f unnel opegl ng |_ssg, r IF‘I to sald TIrst |%|_ L transport

di recti on. ‘; imshas @ fest diasid Sransportdirection and & seeend o any of
the pr. qeidi transpart direstion Wppositedsdid FiréREia andpdieet 20

composed of pol yneBiethon BA BUIAGSHRNGeq sOLf Yiat Solt fiest dirpetion is, o1 o
according to any ofrormesaid backsheet towsdrds sdidrabsorbent foreaisaidr eat habl e
layers are identiCapertured film allowing a liquid transport in said first liquid
10 transport direction which is larger than the liquid transport
in said second liquid transport direction under an identical ' ‘
pressure drop across said apertured film, preferably said
film comprises funnel shaped apertures wherein the
direction from the larger funnel opening towards the
15 smaller funnel opening is parallel to said first liquid
' transport direction. '

'8.) Breathable absorbent article according to any of the

preceding claims wherein said breathable backsheet

20 comprises a hydrophobic, gas-permeable fibrous fabric
layer composed of polymeric fibres. - -

9.) Breathable absorbent article according to any of the
claims wherein all of said breathable layers are identical.



