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The present invention relates to a disposable
absorbent article (1) comprising a liquid pervious
top sheet {2), an abscrbent core (4), and a back
sheet (3). Said back sheet comprises a fluid
permeable polymeric film having uni-directional’
fluid transfer towards the core, and said core
comprising a fluid storage layer, wherein said
absorbent article exhibits a finid contact angle
gradient across said storage layer and said back
sheet.
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transfer of the fluids in the opposing direction through the backsheet and

onto the users garnents. In particular, these nmechani snms becone nore
dominant if " 35 +the product is utilised during physical exertion, for
heavy di scharge | oads or over WD 97/ 24096
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extended periods of tine. In effect, whilst breathabl e backsheets provide
excel l ent confort inprovenents they result id an unacceptable |evel of
failure with regard to protection, especially under stressed

condi tions. 5 The probl em of wet through onto users garnents due
to the incorporation of such breathabl e backsheets i n absorbent
articles has been ABSOBSENTIARTICLES HAVING FLUID\CONTAETANGLE GRADIENTS
probl em have mainly resided in the use of nultiple | ayer backsheets
such as those illustrated in US 4 341 216. Simlarly unpubl i shed

Eur opean patent application no. 94203230 di scl oses breathable 10

absorbent articles conprising a breathable backsheet consisting of at |east

t wo breat habl e | ayers which are t] ﬁt% one anot her over the
core area. Al So unpubl i shed Eurm-g(#ﬂapl I cation no. 94203228
di scl oses a breat habl e backsheet for disposabl e absorbent articles
conprising an outer | ThHe'p rBéerit ifidéntion relaté@ﬂ@%%@bﬂ;enhhﬁid@hﬂbbﬂlcuhﬂmé
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proposed sol uti orthe asersgapmeblsem has been to I ncrease the thickness
of the absorbent articles, which is usually achieved by i ncreasi ng

the core thickness in order to ensupe the desj e(ii r%tection | evel . 20
However, none of the above sol utioné—%@é@—@&g—@satisfactory. Thi s
Is particularly the case for thin products, as thickness is also considered

as .a key vari ab a c t a
di chotomy in the hfie riﬁ'\.ﬁﬁi heE@in Wwhich GRdénie Béﬁétolﬂﬁéﬁtt Sn athe

absor bent pr oduct%bs°§1§6'ﬁam?gﬁ ?3'85'" Rad ?"Hr 'F?g'\i'/)'lﬁ 'B:“\r;ﬁé'gt%s %Imo?"‘{)mpate
the desired | evellewdl. protection. As a result, there exists a
need to provide an absorbent article which
One highly desirable means of improving the comfort of absorbent
articles is the use of so called 'breathable backsheets'. Breathable backsheets
may comprise an apertured formed film having directional fluid transfer as
2 disclosed in for example US 4 591 523. Such apertured breathable backsheets
are typically vapour and air permeable allowing gaseous exchange with the
environment. This thereby allows for the evaporation of a portion of the fluid
stored in the core and increases the circulation of air within the absorbent
article. This is particularly beneficial as it reduces the sticky feeling experienced
23 by many wearers during use, particularly over extended periods of time.

However, the main drawback associated with the use of breathable
backsheets in absorbent articie is the increased probability of leakage,
commonly referred to as wet through onto the users garment. Although such

3 breathable backsheets in principle only allow the transfer of materials in the
gaseous state and only one directional fluid transfer, physical mechanisms such
as extrusion, diffusion and capillary action may still occur and result in the
transfer of the fiuids in the opposing direction through the backsheet and onto
the users garments. in particular, these mechanisms become more dominant if

35 the product is utilised during physical exertion, for heavy discharge loads or over
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offers inproved confort by the enploynent of a breathabl e backsheet and
having a reduced thickness which paintains the required | evel of

protection. 30 It has now been found that breathable
backsheets may be utilised in thin sani tary napkins, thereby
provi di ng QK@ dInapebi gh | evel of protection and confort PCT/URYsSoe@At | O a
hydr ophobi city gradi ent between the backsheet and the core, achi eved

by the utilisation of a |ow surface energysmaterial such as silicone and
35 chlorofl uorocarbons or a | ow surface energy treatnment. In this nmanner
it is WD 97/ 24096
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Summary of the Invention
Alternatively, another proposed solution to the problem has been to
increase the thickness of the absorbent articles, which is usually achieved by
increasing the core thickness in order fo ensure the desired protection level.
20 .
However, none of the above solutions have proved fully satisfactory. This
is particularly the case for thin products, as thickness is also considered as a
key variable affecting product comfort. Thus, there exists a dichotomy in the
methods available to provide increased comfort absorbent products, such that
25  thin breathable products cannot provide the desired level of protection.

As a result, there exists a need to provide an absorbent article which
offers improved comfort by the employment of a breathable backsheet and
having a reduced thickness which maintains the required level of protection.

30

it has now been found that breathable backsheets may be utilised in thin
sanitary napkins, thereby providing both a high level of protection and comfort
by creating a hydrophobicity gradient between the backsheet and the core,
achieved by the utilisation of a low surface energy material such as silicone and

3s  chlorofiuorocarbons or a low surface energy treatment. In this manner it is
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The first aspect of the present invention relates to a disposabl e absorbent
25 article conprising, a liquid pervious topsheet, an absorbent core and a
“backsheet. The core is internedi ate the topsheet and the backsheet. The
backsheet conmprises a liquid perneable polyneric filmhaving un

directional wooemddbui d transfer towards the core, and the pCERISIG20685 | Ses a
fluid storage | ayer and t he backsheet conprises an outer |ayer. The
core and the backsheet each 30 conprise at 3l east one |ayer, wherein each
| ayer has a wearer facing surface and a garnent facing surface and
each surface of these layers has a fluid contact angl e. The absor bent
article has a | ower portion extending fromand incl udi ng t he garnent

faci ngt s]yr face Ofbe]yé\ﬁedf thfﬁt ﬁﬁeWBl%ﬂﬁnéﬁffaﬂtsm@ sGeiias diffusidnrendt dapiliary action are

garnment facing sur e, 0

characteri zed 3%‘ qaeﬁ ‘?“Fﬁﬂ%@f '3r"%¥§gﬂﬂ?v{f%§§§%@ ﬁﬁﬁl&%ﬂe@ﬁmw{gp t he

| ayers in the | ower port I on - WO 97/ 24096

chT{ UngIC gg?ggt ang A further advantage of the present invention is that, ‘hmce it alloggfe\gf
ui- u

garment facing s@F ‘ﬁ‘i%%ﬁa%?eplﬁcﬂaggﬁ'?ﬁé? #e with the b %’O%K"’? Uﬁge"f?gp’t & ngs

the present inveidngen necessary that thie Iayanhn ientirelyh synthetic andtmmayabemattleast

facing surface o e h

a fluid contact gnglfangt?:%ﬂ:réﬂy anBt ﬁreﬂ‘ﬁaiwﬁ %%nétda:?tnbahég te&ﬁ; t he wear etr)Ie

faci ng sur bgReitAs thepredyct impgrts a more natural feel ‘W&P aspect of the

present invention relates to a process for the 10 production of an

et cn, ey oy o THe a6 38R0 OBk Ao AR LER 8 incusped AALbIRGR
layers in the | oM$ arplication number 08/442 93R it disclgspe fuid, trapsporp wahsnie. 9.
invention rel at e&o;bShe%tSQFWhleESe)ﬁﬁtﬂt shrfad® amerglt gradientsf The web Ofabititates fluid
‘;‘m } g'cg gﬁz fg'ybﬁg ﬁé{x‘? lf&ﬁ%&ﬁé&tﬁﬂ a‘npf‘rgﬁ’sﬁ%éﬂspon in th[éhngq%ﬁgﬁﬁéétm #hé Wb
compnses first and second surfaces, wh|ch are separated from one another by
15 an intermediate portion. The first surface of the web has a lower surface energy
than the surface energy of the intermediate, thereby creating a surface energy
gradient. Suitable low surface energy materials include silicone, fluoropolymers
and paraffins. The web is '_particularly suited as a topsheet for absorbent articles
in order to transport fluid away from the wearer-contacting surface into the

20 absorbent structure.

Summary of the invention

The first aspect of the present invention relates to a disposable absorbent

25 article comprising, a liquid pervious topsheet, an absorbent core and a
backsheet. The core is intermediate the topsheet and the backsheet. The
backsheet comprises a liguid permeable polymeric film having uni directional
fluid transfer towards the core, and the core comprises a fluid storage layer and

the backsheet comprises an outer layer. The core and the backsheet each

30 comprise at least one layer, wherein each layer has a wearer facing surface and
a garment facing surface and each surface of these layers has a fluid contact
angle. The absorbent article has a lower portion extending from and including

the garment facing surface of the fluid storage layer to and including the
garment facing surface of the outer layer. The present invention is characterized

35 in that the wearer facing surface of at least one of the layers in the lower portion
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portion. Brief Description of the Draw ngs

- 20 Fig. 1: Top plan view of ,a first enbodi nent of an absorbent
~article of the present i nvention with portions cut away to showits
constructi on. Fig. 2: Enlarged cross sectional view of a backsheet
of the presgploshdpyention 25 taken along line I-1 of Figpedus Fi g.
3: An enl argec?.'cross sectional view of a droplet of |iqui g on a surface,
where angle Aillustrates the contact angleqof the liquid with the surface.
30 Fig. 4: An enlarged cross sectional view of a droplet of liquid on a
surface having two different surface energies, thus exhibiting two

di fferent contact angles A(a) and A(Db). 35

BeCEI'?USSg | 582?5' Ras WGl ddifact AHgi bRdater than the Wid %%@?gngi%of the adjacent

The present i nv8AMeM facing sudageof-anadiaesnt layesposabl e articles such as
sanitary napkins (1), baby diapers, incontinence products and panty |iners.

Typi cally such prod | ge i_qui L:.QUS she 2) . a .
packencer (3 Aargor dBbed orne et BleHiad ol e Siatol werei
(2) and sai dsbathesgament facing sarfaceTpiattieastione of thy layers: insthedoweportion hasr e
(4) each have agaiijd @onferf hﬁge %reaterith'éﬁ A fidiaCeohtatt 4 of #e %??él’_rfﬁéﬁﬁ-
The garnent faci ngﬁé‘fe@ce 0 't e t opsheet and the wearer facing
surface of the BY e 3P0S BY®ed to one anot her at the periphery
(5) of said absorbent article. In a preferred embodi ment ~of the
present invention tREuARSPEEEEN 6F tHe: predef iNleMlidn reldiés 16 AP Hrbss for the
1o production of an absorbent article described above comprising the step of
applying a low surface energy material to the surface of at least one of the
layers in the lower portion.

Another aspect of the present invention relates to a process for the

1s  production of an absorbent article described above comprising the step of

incorporating a low surface energy material within one of the layers in the lower
portion.

Brief Description of the Drawings
20

Fig. 1: Top plan view of a first embodiment of an absorbent article of the present
invention with portions cut away to show its construction.

Fig. 2: Enlarged cross sectional view of a backsheet of the present invention
2s  taken along line I-| of Fig. 1.

Fig. 3: An enlarged cross sectional view of a droplet of liquid on a surface,
where angie A illustrates the contact angle of the liquid with the surface.

3 Fig. 4. An enlarged cross sectional view of a droplet of liquid on a surface
having two different surface energies, thus exhibiting two different contact
angles A(a) and A(b).

35 Detailed Description of the Invention
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10 elenents or sideflaps.

Absor bent core Agcording to the present invention, the
absorbent core conprises a first 15 portion and a second portion, said
first portion conprising the foll ow ng conponents: (a) an optional
primary fl uivl sh2aesi buti on | ayer preferably together PCAVYS6/20685%ccondar y
optional fluid distribution layer; (b) a fluid storage |ayer; and

sai d second portion conprising (c) an optiomal fibrous ("dusting") |ayer
underlying the storage |ayer; and (d) other optional conponents. 20
According to the present invention the absorbent core may have any

t hi ckness dependi ng on the end use envisioned. In a preferred enbodi nent of

the present i n?/_ent i OfTHﬁﬁféé'éﬁt H@Qnﬁhﬁﬁélb@%padbdoﬁﬁmt}cﬂspbsabbi anticles rsaghi as or
a panty |iner. the core v,

preferably 25 SHVBR fﬁﬂﬁﬁ? o“ifanﬁ?gﬁodg%p%ﬁ%e*_‘ggﬁgﬁ r%@‘)%n%om“fgﬁvlﬂﬁérs.

a Pri mary/ SecondTypicatlysuch prestuctssenmprisel ailiquid pervious topsheet (3)o abackshegt (3)
conponent of theahd Latapaefbdntond (4)iRterMediabs BaidCOpShEstoR) @ntidsaid Backsheet he

toi ti flui d,di stxibuti d
Prara ™" o Bue nbpeneat o). bankstael i) 9%, cBf% () FHesn A e R Hag
underlies the togutaet and a garmedt facing) surface. Themgarmentifaginghsurtaget Af thene
topsheet transf ego@sglégt ??:g‘{hé Sebarer f%cind sifabed Of ithe baeksHEet Yar€ i joinkd Digt o

| ayer for ultim utron to_t st or age |.ayer,. Thj s _transfer.
of fluid thr ougha’c“PFBeb?‘ithﬁW"BQ%’Vr@bﬁfteqaéé]aﬁ%&é?“‘c%ﬁ?f?s'"rﬁf’e&{ﬁ# ?'Ha?ﬁg‘e“?ss
t hi ckness, but abfadhel pregerthimventiogt therabseritint atticlec has naings, t isidealsappingt

WO 97/ 24096 ;
PCT/ US96/ 20698 elements or sideflaps. 5

product. The al so optional but preferred secondary distribution |ayer
typically underlies the primary di sAbsdrbéntgoré ayer and is in fluid
comuni cation therewth. The purpose of this secondary distribution

| ayer is to readily acquire fluid from, . the pri rrarr\./ di stribution |ayer
and transfer it rapifesprdipgitadhe rRIesentinyentiop, tgeabsorbent core comprises a fi

1s portion and a second portion, said first portion comprising the following
components: (a) an optional primary fluid distribution iayer preferably together
with a secondary optional fluid distribution layer; (b) a fluid storage layer; and
said second portion comprising (c) an optional fibrous ("dusting”) layer
underlying the storage layer; and (d) other optional components.

20

According to the present invention the absorbent core may have any

thickness depending on the end use envisioned. In a preferred embodiment of
the present invention wherein the absorbent article is a sanitary napkin or a
panty liner, the core may have a thickness of from 15mm to 1mm, preferably

25  from 10mm to 1mm, most preferably from 7mm to 1mm.

a Primary/Secondary Fluid Distribution Layer

One optional component of the first portion of the absorbent core according

3 to the present invention is a primary fluid distribution layer and a secondary fluid
distribution layer. The primary distribution layer typically underlies the topsheet

and is in fluid communication therewith. The topsheet transfers the acquired
fluid to this primary distribution layer for ultimate distribution to the storage layer.
This transfer of fluid through the primary distribution layer occurs not only in the

35 thickness, but also along the iength and width directions of the absorbent
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5 layer. This helps the fluid capacity of the underlying storage |ayer to
be fully utilised. The; ,fluid distribution [ayers can be conprised of
any material typical for such distribution |ayers. b
Fluid Storage Layer 10 Positioned in fluid conmunication wth,
and typi calde¢gotdapser | yi ng the primary or secondary d#éﬂﬁés?)i&ah?”
layers, is a fluid storage layer (6). The fluid storage | 'ayer can
conprise any usual absorbent material or cogbinations thereof. It
preferably conprises absorbent gelling materials usually referred to as 15
- "hydrogel ", "superabsorbent”, hydrocolloid" materials in conbination with

. suitable carriers. The absorbent gelling materials are capabl e

Capabi o of Pt G The 5"‘@*’8@8"%' bit prRfiRgs %ﬁ‘g’é'\; iyibupR vdl pickly "
. The absor bent g\é‘?‘* "?ﬁj ﬁ‘ﬁt‘g Istgution layer,and isjin fluid W@Od@efﬁwh
non- honogeneousThe purmsemfltlablsecondawaf stnﬁllﬂhrﬁhyéﬁ@tb readily aéqulire! fRUid from

: ded t he one,
gtrjﬂliabl e absgr bentﬁm‘ﬁ @@r é@r rhge'?#ﬁ h‘%gf‘eMQ%ﬁm%
conprise a subslB¥®k | éﬁq 93'%§tt5¢ -fluid cepagity ofsthegmdqﬂvmgostoragmlwaq topbetfully | y
neutral i sed, poltiiised. Theafbid idiritsation’ lapérs cahibe cBMpHsed! of ' fmatenmgﬁ.g&f
rom

upon cont&&rhalxéthﬁgtmsg?rguch pol ymer materials can e prepare

pol ymeri zabl e aci d-contai ni ng nononers which are wel |

known in the art. Suitable carriers include materials which are
conventional ly utilg ﬂgm Stdrage La!#bsorbent structures such as natural,

nmodi fied or synthetic tibers, partficularly nodi fied or non-nodified
cel lulose fi'bers, in the formof fluff and/or tissues. Sui t abl e

are
nty

however  they cansétonaRCaifibiion tybre isid 16R"Hbigkl @ ,(dYDﬂ,

35 tlssue or tissue lannates int ei ont ext |ns an
liners. la aygh €an Sompgse any usual absorbent material or combmatlons thereof. |

PCT/ US96/ 20685 preferably comprises absorbent gelling materials usually referred to as
15 "hydrogel”, "superabsorbent”, hydrocolicid" materials in combination with
suitable carriers.

carriers can be useRbs!t@gedmﬂU!mmmMcaﬁmmwermdgwma!lngnWI?ingahe prima %
a

The absorbent gelling materials are capable of absorbing large quantities

of aqueous body fluids, and are further capable of retaining such absorbed fluids

20 under moderate pressures. The absorbent gelling materials can be dispersed

homogeneously or non-homogeneously in a suitable camier. The suitable
carriers, provided they are absorbent as such, can also be used alone.

Suitable absorbent gelling materials for use herein will most often

25 . comprise a substantially water-insoluble, slightly cross-linked, partially

~ neutralised, polymeric gelling material. This material forms a hydroge! upon’

contact with water Such polymer materials can be prepared from polymerizable,
unsaturated, acid-containing monomers which are well known in the art.

30 Suitable carriers include materials which are conventionally utilised in
absorbent structures such as natural, modified or synthetic fibers, particularly
modified or non-modified cellulose fibers, in the form of fluff and/or tissues.
Suitable carriers can be used together with the absorbent gelling material,
however, they can also be used alone or in combinations. Most preferred are

35  tissue or tissue laminates in the context of sanitary napkins and panty liners.
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An enbodi nent of the absorbent structure nade according to the present
~invention conprises a double ]Jayer. tissue |am nate fornmed by folding the
“tissue onto itself. These | ayers can be joined to each other for
exanpl e by adhesive or 5 by nechanical interlocking or by hydrogen .
bri dge bondswoAhsawbdent gelling mat eri al or ot her opPCEA&Y6/20685¢cri al
can be conprised between the | ayers. Modi fied cellul ose fibers
such as the stiffened cellul ose fibers can allso be used. Synthetic
fibers can al so be used and include those made of cellulose 10 acetate,
pol yvi nyl fluoride, polyvinylidene chloride, acrylics (such as Olon),
pol yvi nyl acetate, non-sol ubl e polyvinyl alcohol, polyethylene,

pol ypr opyl ene, pol yam des (such as nylon), polyesters, biconponent

Proferably. tho f befnsidiment o mﬁ‘%%“fb%ﬁ SRECHA ;Bd dcdrding By the present
hydrophi | i c. The inventiercompyises a sleul averrnﬁsugéammat%formm folding thectissues
as Perlite, diat %ﬁﬁpw Tﬁasé fayeréeddii 58'joiried) tocdath. oth@r foﬁ&fcﬂ’ﬂple' byqauriéswe or

retention. r bent | ] Lspers

non- horogeneods! i we&hamcai '"ﬂ?’f’ﬁﬁg o HgWﬁ%d% am{g% %ﬁﬁmﬁgﬂg‘gbe
| ocal I y hormogenoumatefialer othereptional mammlsanlbaﬁnmn@dmn the leyarsor
several directions within the dinensions of the 20 st orage | ayer.

Non- honmbgeneous di st 'b |on C so refer carriers
encl osi ng absor bent ﬁé??'h?’? UGN 38, fl}eysl&gnpg qegulose fibers can aisog

Optional Fibr ous usemjsylhﬂigti:) f ibersecan al8b be usedvandpincladelthoserpeadensf ¢eflulose

i ncl usi on in b r r n V., |s
1o | SR B M i e, st 4
Cayer. This undernéw Bt nons5ebie; Poly L Alcphels tholyeikyiens., sedvpropylene,
"dusting" Ipn}yumndem(wch asmylon) ctnﬂyestasblmbompenem fiblers; tricompibmpntihitiers,

absor bent gel | i ngy dih@heof and thd ke hgséwn,g% Y Surfiel Bk ﬂgagugﬁga bF &ref

t he absor bent core nces

gel ling material t Pﬁ"@ﬁ c‘it‘!faﬂ?l'qy@f g;@glso '"C'Ud§ filler raateria Se?‘é‘:h
sheets or str isps,astPérBtef diatmmceodssebrmg%m;:mite rete.Jltonimiproee liquid vetention.
However, this "dusting"” |ayer provides sonme additional fluid-handling

capabilities such as_ rapid wicking of fluid along the length of the
pad 35T d o MoteoabeaRant aeiisfeneuabls HiRReRBgoneRTIMOERIRRR i 3

carrier, the storage layer can nevertheless be locally homogenous, i.e. have a
distribution gradient in one or several directions within the dimensions of the

0 storage layer. Non-homogeneous distribution can also refer to laminates of
carriers enclosing absorbent gelling materials partially or fully.

c Optional Fibrous ("Dusting") Layer

25 An optional component for inclusion in the absorbent core according to the
present invention is a fibrous layer adjacent to, and typically underlying the
storage layer. This underlying fibrous layer is typically referred to as a "dusting”
layer since it provides a substrate on which to deposit absorbent gelling material
in the storage layer during manufacture of the absorbent core. Indeed, in those

30 instances where the absorbent gelling material is in the form of macro structures
such as fibers, sheets or strips, this fibrous "dusting” layer need not be inciuded.
However, this "dusting” layer provides some additional fluid-handling capabilities
such as rapid wicking of fluid aiong the length of the pad.

3s d Other Optional Components of the absorbent structure
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PCT/ US96/ 20685 ' . The absorbent core according to the present
i nvention can include other optional conmponents nornmally present in
absor bent webs. For exanple, a .reinforcing scrimcan be positioned

W t hin the‘;ggm@ﬁi ve | ayers, or between the s respectpmémw of the
absorbent core. Such reinforcing scrins should be of such
configuration as to not forminterfacial bagriers to fluid transfer. Gven
t he structural integrity that usually occurs as a result of thermnal
bondi ng, reinforcing scrinms are usually not required for thermally
bonded absorbent structures. 10 Anot her conponent whi ch can be

i ncluded in the absorbent core according to the invention and

preferably is provided close to or as part off the tprlmalr
n

or
secondary fluid di Jtheiakaarentcoyeacgeriingitn theopiesent ipyentian car include etheh,
coat ed W dptiofil ban@ddemsonomlwt gﬁ’semj@rﬁ ahsoibert welss)tFor example, a

particular suitable zeollte g%@{e %%éedﬁéﬁ%ﬁeﬁ% W&Qﬁe%he

i ncorporated i e g"ﬁ'ﬁsﬁ?f‘ﬂbﬁ% Eﬁrﬂféﬁ'&f'
i ncor por at eds i rreapgctivedayard, obthe absorbentccores Such eeinigecing scrims shouldshe of e

Eg” Irflsgsa sin uechI cgmﬁ I&%oh%sﬁeﬁt fonn 3&erfac|al b&ﬁérsttﬁﬁﬁl‘tﬁ%nﬁfaﬂ)&v&z rtI:ee g
coodl et thegﬁtﬂiﬁ‘féﬁ sty At wbudll, Gacls £ gup¥i 35 thefinal bonpis, BiiGioRifg

t he wear er fams:mmrbamaw nomqumméhemally@osded)ablsdrhqmrsﬂyzwe%et ween
t he first layer and the absorbent structure/core. The

t opsheet (21) as a whol e and hence, each I ual | eds to

o ool i Soih oot o Anghen PRSP, BER GAn B8 Mriyded in %%&%ﬂ?g o8 3¢¢ording

al so can have to the invdmtishiandopreferablyis stovidedatlosevtongr as pan dffthe tprienaryied i n
one or two di 1 eglipASy fuig dlstnlﬁﬁibﬁrlggéigakooécﬂ%oﬂ{rﬁﬁﬁikfnté ARG b Boated

t opsheet may be orne

pur pose and knoWithoR "t‘l?é' E'P[‘ t°s‘?§l’!?|r %’mtmb99ﬁ"ts '!,bp 3'3?5 ﬁ‘é’féﬁ‘? F?@“%r‘” >
conbi nati ons of clagtrhaterialsa aneeimmnalw incombratedt inothet Absqrbentestructure. These

I nvention at, N eg&{,‘ SntSlea mﬁ qU| Wqﬁ%ﬁg%gye& PSR fténaéférlﬁclﬁaed Bg

t opsheet rrses a pernea apertured polyneric fil
Preferably, thedﬁﬁﬁﬁﬁpﬂ -is provided by a filmmaterial having apertures
35 which are provided to faC|I|tate liquid transport fromthe wearer

facing surface The topsheet

20 The topsheet (21) may comprise a single layer or a multiplicity of layers. In
a preferred embodiment the topsheet comprises a first layer (22) which provides
the wearer facing surface of the topsheet and a second layer (23) between the
first layer and the absorbent structure/core.

25 The topsheet (21) as a whole and hence each layer individually needs to
be compliant, soft feeling, and non-irritating to the wearer's skin. it aiso can have
elastic characteristics allowing it to be stretched in one or two directions.
According to the present invention the topsheet may be formed from any of the
materials available for this purpose and known in the art, such as non woven

30 fabrics, films or combinations of both. In a preferred embodiment of the present
invention at least one of the layers (preferably the upper layer) of the topsheet
comprises a liquid permeable apertured polymeric film (22).

Preferably, the upper layer is provided by a film materiai having apertures
35 which are provided to facilitate liquid transport from the wearer facing surface
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~towards the absorbent structure as detailed for exanple in US 3 929 135,
us 4 151 240, US 4 319 868, US 4 324 426, US 4 343 314 and US 4 591
523. wo97240bb€ topsheet typically extends across thecwusheroeds t he
absor bent 5 structure and can extend into and formpart of or all of the
preferred sideflaps, side wapping elemgnts or w ngs.

Backsheet 10 The absorbent articles according to the present

I nvention conprise a uni directional fluid transfer breathable
backsheet (24). The primary role of the backsheet is to prevent the

extrudes absor begovpatts ¢ aBsdibenti structie cdsdethitet! for exampld inugs 3rg29f 135US 4

nder pant s,  pant 45T AP ad S1R0% B 33 UL S A VS 49052 e 15

backsheet of the absorbent articl e of the present invention also permts

t he transfer of Tﬁ@tib SReQ abxtehdy qa&assr théNWh&IBUSF ahé OxSsortisht

ci rcuI -ation of air

term "uni dirdct SEHEe di &?F Iq"geéﬁio'ﬁb and, "P'g"f lé‘%i ‘f&' ﬁht%rq‘%lpge{ﬁﬂ?% ﬁ'dﬁﬂﬁ%s

20 at |east a ssidetwrapping elemeftsroswingsipl et e, one directional fluid

transport in the direction of the core. Fluid directionality may be
identified using the_test nethod 3 detail ed herein under test

met hods. Qﬂ%ﬁ&lng to the present invention the backsheet
preferably conprises at | east two |layers; a first layer conprising a

gas per neabl eapert U"I‘ﬂ #Hgb?ﬁ%,{ 'a?hcles %"c‘%'}‘gt&%ﬁé p?ége ﬁg@lcé fise a um

conprising a gas er meab | TSt
second | ayers pr ﬂ%éfa&séf rkreathable b g‘?‘ﬂ?@‘*?ﬁ)‘%ﬂ)va' nRrimary role of e’
first layer is tmgmidey id ticpreventoitiecextmides absarbed candecqitained il thmbbsmhmtt

| ayers of the badaBeel M Mﬁhggédhgrek Rnfadf HE " atibilert! BRUBA! dudtP'aR:

The 30 backshe nay conpri se Ia ers

outermost layer  UNderpanis.: RaRls. AIaas aid; HedargAENenis: iz drin hewever, Ahe
of the |ayers;sof Baersiieet sfihetabsorbent catticld cofsthaspreséntainvigntion kol pevhitsatie

direct contact Wi QG UM _Ogﬁour and air through it and thus allows the circulation of air
into and out of the backsheet.

The term “uni directional” as utilised herein refers to materials which have
20 at feast a substantially, if not complete, one directional fiuid transport in the
direction of the core. Fiuid directionality may be identified using the test method

3 detailed herein under test methods.

According to the present invention the backsheet preferably comprises at
s least two layers; a first layer comprising a gas permeable apertured polymeric
film (25) and a second layer comprising a gas permeable fibrous fabric layer
(26). Said first and second layers preferably have a similar relative void volume.
Said first layer is typically located adjacent to said core (27) and subsequent
layers of the backsheet are typically located further away from said core. The
30 backsheet may comprise additional layers. In all cases the outermost layer
furthest away from the core is the outer layer. All of the layers of the backsheet

can be substantially in intimate and direct contact with one another.

The apertured first layer of the backsheet (25) comprises a layer having
35 discrete apertures (28) which extend beyond the horizontal plane of the garment
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35 discrete apertures (28) which.extend beyond the horizontal plane of the
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faci ng sur{grPnpgst he [ ayer towards the core thereby for pgshifokgsPer ances
(29). Each protuberance has an orifice |ocated at its termnating end.
Preferably said pr ot uber ances have a lflounnel or conical shape, simlar
to those described in US 3, 929, 135. The apertures located within the
pl ane of the layer and the orifices 5 |l|ocated at the term nating end of
protruberance thensel ves nmaybe circul ar or non circular. In any case

t he cross sectj ; i t | £) : '

term nati on of Tét?:ﬂ@ s‘g%dt%brbzlrtﬁlg él; l?ﬁ??%ﬁhg@b?ﬁ%ét%%foﬁn%prg&%ﬁ (29.)'
di nensi on or aFagh BF"tPP@aHﬁ%PPﬁ AR qrifieg decated ahith terminating nde Prefermblysaid
The first protytssrantest aveba filrmieb ot conicalshaby, Sinflaftd HREe dekeribed in'lis €

than 5% prefegpa 9 .t a il el 4ar e The
open arqea of t EB#%1é$ Eliéngg_ée&&é% ﬁ%ﬁ%'ﬂeﬁﬂ?ﬁg& %‘8 '&é’?g%mo?f%ﬁes
jpcstedest thectemminefioaiend of protruberane dhemselyes mayhe qiculae
det ai | ed hesei Pc8 en protruberange dhemiselves mayhe gisculae or

i nvention sai dpbh chréulaf )8 angfcabé thed efdss eetioal Wimension BR4rdiE of e orflice 2RY
el | abl e pol y i teipgtdn aﬁgﬁ.‘he' brblubeiahis o, Gl s, the gross, sectional ' *
b ?c ks Iheet co rr})_rg?ﬁim gr;:rep@;ébaapgmreuowed within thelpiargg bﬁthe_rla{éréﬁ]‘]ghe firsto _sl_ ﬁd
of polyneric fidyersf e badkh Hi&éﬂfhﬂ@anvsﬁéﬁiﬁea of %Qrég'%.t fefably
fibrous fibre Laye r.ef b a basi s wel ght of to 100g rrj,
o L CAAEioR 6% e it o o i Fhmsor e o

pol ymeri ¢ mat edetermined ysing thedestrmethod d«detailedhergintumgertest methodst opy! ene,

pol yester . pol yacetate or conbi nations thereof (inter- and intra fibre
conbi nati ons) and al so tw xt urest of synthetic fibres and non absorbent
€ pasen

natural fibres or ffeeiding to dnvention.said first laver-of thebacksheet (25)

utilised. The fidyrkzesnade gfrariyematerial kisowrs jinitheoad cbut is preferably munufacturedn.

Preferably _‘ghefé%bmgvfﬁﬁ@w@ rié materiatg®t r i x of spunbonded fibres
thl own 't r

covered on.one side wth'ne res o alternatively a matrix of
mel t bl own fibres covered on both sides with spun bl own fibres. The
second | ayer of thEhésekemkiayenmwf said hacksheehcomprisessa gis peramabliedfibrous

fabric layer (26) composed of polymeric fibres such as polymeric non wovens
known in the art. The fibrous fibre layer preferably has a basis weight of 10 to
20 100g/m2, more preferably 15 to 30g/m2. The fibres can be made of any
polymeric material, in particular, fibres of polyethylene, polypropyiene, polyester
polyacetate or combinations thereof (inter- and intra fibre combinations) and
also mixtures of synthetic fibres and non absorbent natural fibres or treated
natural fibres such as cotton may be utiised. The fibres are preferably
2s  spunbonded, carded or melt blown. Preferably the second layer comprises a
matrix of spunbonded fibres covered on one side with meltblown fibres or
alternatively a matrix of meitblown fibres covered on both sides with spun biown
fibres. The second layer of the backsheet may in addition comprise at feast 5%

by weight of said layer of fibres which are liquid absorbtive such that the fibres
0 swell and reduce inter-fibre spacing.

The backsheet typically extends across the whole of the absorbent
structure and can extend into and form part of or all of the preferred sideflaps,
side ‘wrapping elements or wings.

35 '
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by wei ght of said |ayer of fibres which are liquid absorbtive such that the

fibres 30 swell and reduce.inter-fibre spacing. The backsheet
typically extends across the whole of the absorbent- structure and can
extend into and formpart of or all of the preferred sidefl aps, si de
w appi ng el »oa72496r wi ngs. 35 WO 97/ 24096 PCT/US96/20685
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Fluid contact angle According tblthe first aspect of the
present invention any layer in the |ower portion has a wearer facing
surface and a garnent facing surface and each of 5 said surfaces has a
fluid contact angle, wherein the wearer facing surface of at | east

one of said | ayers Fluidedontattangie portion has a fluid contact angle greater
than the fluid contact angle of the garnent faci ng surface of the adjacent
garnment facing surface of an adjacent |ayer. According to the

second aspect of pr fseardingtatheifisst asppct ofthe pme@&menmnv layer inflee iowen
has a wearer fagiofibnshds acweaterfaringoéuriite drih ga nﬁéﬁﬁﬁé%%&ﬁfa&é%d%ch of

facing  Co% °%e§’a%ﬂs%=%§%a%£§®d%aa% oy WPS(pir 4 edief feding, aittass ot

has a fluid contleast one of saithlayers)incsaid lowersportina hasia fuidosontact angls greatert he
Cont act ang! - 3?‘2%’?‘2% Tuich Sohtath '?"fﬁ“? ‘garment facing surfafe R 8! fjficert”
any surface (wed28ne é U&agﬁ pdiagentiayeros any | ayer therein.

Thus, the fluid cont act angl e gradi ent may be present across the wearer and

20 gar ment ;oaci "9, ARdra 19 S6oohal Bapkel 6 ket Uit b 1AY8F FPid IR

surface ast ~one ower portjon a
surface of an ad® as a weargt,ifcing ?“'?ceb@q/@&?’%ﬁ@ fRein surigge a!‘ﬁé‘"’l&ﬁr‘-’fﬁant
faci ng surface hid surfaces of saldyayers)has a fluid cortadtangidwhéreirbihe waemehtfacing

garment facing syrtheé of at 1ddit ohk' oisaidiyere ifsdiliSower portion has a fluid contact

| angle greater than the fluid contact angle of the wearer facing surface of said
1s same layer.

~ In principle the contact angle gradient may be present in said lower portion
between any surface (wearer facing or garment facing) of any layer therein.
Thus, the fluid contact angle gradient may be present across the wearer and

20 garment facing surface of the same layer or between the garment facing surface
of at least one layer in the lower portion and an adjacent surface of an adjacent
layer, i.e. between the wearer and the garment facing surface of the first layer of

the backsheet, between the garment facing surface of the first layer and the
wearer facing surface of the second layer of the backsheet, between the wearer

25 and the garment facing surface of the second layer of the backsheet or between
any subsequent backsheet layers. In addition, it is also foreseen that
combinations of these layers each exhibiting a specific contact angle relation be

utilised thereby producing a continuous gradient in contact angles in the lower
portion.

However, for simplicity purposes the description of the invention hereinafter
will focus on the presence of a distinct or increased contact angle gradient
between the garment facing surface of the core and the wearer facing surface of
the first layer of the backsheet.

35
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wearer facing surface of the second |ayer of the backsheet, between the
wearer 25 and the garnent facing surface of the second | ayer of the

backsheet or between any subsequent backsheet |ayers. In addition, it
- is also foreseen that conbi nati ons of these |ayers each exhibiting a

speci fic copjmhognal € relation be utilised therebyqanagsitoessy a

continuous gradient in contact angles in the |ower portion. 30

However, for sinplicity purposes the description of the invention

her ei nafter will focus on the presence of a distinct or increased

contact angl e gradient bet ween the garnment facing surface of the core

and the wearer facing surface of the first layer of the backsheet.

35 WO 97/ 2

fﬁ%@aﬂy a drop of liquid 110 placed on a solid surface 112 makes a contact
PCT/ US96/ 20685 !
Typically, a dr%ﬂﬂ'%fA'IW'ﬁfhmF salig syriaceqas segndp Rigr 3.8 Qleewﬁ%b'mlfgéhﬁ solid

cont agt . f bfquﬁidtuiicreasés meseudtactealngta A dlecreases:i As thie. wettability

tt t t
angl e, A deor gssgﬁégmﬁgv?@%f@ﬁ? galreatés, ‘Pgt‘%?e ot Bhe; A inchelieb Phe
li qui d decr ems disuid-sefidcenntact: angle may h@ detarminad fomrteshniques kpgwn do s%?ﬁ!ll

conL act ?Rgl e gawhbss Qﬁéﬁ fd\eﬁ@ﬁbéd mrgreatm detagisink nn;pl]calnChéumsgyt of Surfaces,
sSucC as ose SCIl

Sur f aces, zuﬂ%‘”{/‘lﬁgﬁﬁfﬁé B@%@%Eﬂh guqfa{'r‘?e‘"l
and H H  Zui deﬁm,_glzem_ﬁs_ sm @nd J. sBikeman, (ind.fng. Ghem. Anal. Ed.

Bi ke[]manb I nd. t ({194Y), eéeﬁlofuﬁbhfarehereb ﬁ.con%%téa%iém b?&éfér@foe\MM@B
ar e ere |nco orae rerer

"n this ateddinEcaRP Eﬁgm%t'"%'s Bfe3) fnsiudle %&"%P?ﬂeriﬁﬁiﬁﬁ%‘%g?
(1990), and Rot 43th81-d67 £1930), and Rotemberg, et ab) Jorirmalaf Colleidandinterfase Seies
93(1):169-183 (é@@ﬁhss—‘i’%ﬁg%)ewﬂkﬁﬁré‘stStHéréW?iﬁ&@@b?étédi ha@ruebwéfarence

r ef er ence. sed herein, the term hydr ophi | is used to
refer to surfaces that are 15 wettable by aqueous fluids (e.g., a ueous
body fl uids) dep05| t Agluséxk herein, the term deh’mhllid"ususgd ioneferta suifaces th

R e Bt Aty e e e
in the Aneri can m @ﬁ't‘ﬂgl"gﬁ %ﬁgﬁ? d the
Wettability surface tenslon of the fluids and solld surfaces involved. Thts is dlscussed in detail
in the American Chemical Society publication entitied Contact Angle, Wettabllgg
and Adhesion, edited by Robert F. Gould (Copyright 1964), which is hereby
20 incorporated herein by reference. A surface is said to be wetted by an aqueous
fluid (hydrophilic) when the fluid tends to spread spontaneously across the
surface. Conversely, a surface is considered to be "hydrophobic” if the aqueous

fluid does not tend to spread spontaneously across the surface.

25 The liquid/solid contact angle depends on surface inhomogeneities (e.g.,
chemical and physical properties, such as roughness), contamination,
chemical/physical treatment of or composition of the solid surface, as well as the
nature of the liquid and its contamination. The surface energy of the solid also
influences the contact angle. As the surface energy of the solid decreases, the

30 contact angle increases. As the surface energy of the solid increases, the contact
angle decreases.

The energy required to separate a liquid from a solid surface (e.g., a film or

fiber) is expressed by equation (1):
35
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.and Adhesion, edited by Robert F. Gould (Copyright 1964), which is hereby
20 incorporated herein by reference. A surface is said to be wetted by an

- aqueous fluid (hydrophilic) when the fluid tends to spread

spont aneousl y across the surface. Conversely, a surface is

consi dered twolagsoby/dr ophobic” if the aqueous f | ui dedrreseenedsst end to
spread spontaneously across the surface. 25 The liquid/solid
contact angl e depends on surface i nhonogeneitjes (e.g., chem cal and

physi cal properties, such as roughness), contam nati on,
chem cal / physical treatnment of or conposition of the solid surface, as well

as the nature of the liquid and its contam nation. The surface
energy of the solid al so i nfl ugrges tive= gMtagds ANgl e. As the
surface energy of the solid decreases, the 30 contact angle increases.
As the surface energy of the solid increases, the contact angl e
decr eases. where: The energy required to separate a liquid froma

solid surface (e.g., gyidthgwik of adhesidn MBasured iPERIGRZ T1BBsmeRyat i on (1)
35 - WD 97/ 24096, . ) L . Sntr-]
PCT/ US96/ 20685 is the surface tension of the liquid measured in dyne/gm, (x10°Nm-1)

(1) W= G (1 -andos A) wher e: Wis the work of

adhesi on neasured in A F{t%@ﬁ&gdiéQ@L&rgnh&r’%‘?agdé?xqgf% TNrr[ eG is the

surface tension of the nmeasur e rr])
and Ais the liquid-solid contact angle nmeasured in degrees.
For a given liquid, Fée avgivendiquidtheiworkiofcadhesion incléased avithothencosirie bfithe

Wig | A0S0kl Bl Ghifact argfe HudRfing A RatiHitinl\WiieRe E (A Singl' A B

Ais esion I's one use
under st andi ng andleq@ant i fying the

Work of adhesion is one useful tool in understanding and quantifying the
surface energy characteristics of a given surface for a given liquid.
15
Table 1 is useful to illustrate the relationship between solfid-liquid contact
angle and work of adhesion for a particular fluid (e.g., water), whose surface
tension is 75 dynes/cm (75x10-3Jm"2).

20 Table 1

A (dearees) cos A 1+cos A W (erg/cm?
(x10-34m-2)

0 1 2 150

30 0.87 1.87 140

60 0.5 1.50 113

90 0 1.00 75

120 -0.5 0.5 38

150 -0.87 0.13 : 10

180 -1 0 0

As depicted in Table 1, as the work of adhesion of a particular surface
decreases (exhibiting a lower surface energy of the particular surface), the contact

s angle of the fluid on the surface increases, and hence the fluid tends to "bead up"
and occupy a smaller surface area of contact. The reverse is likewise true as the
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surface energy characteristics of a given surface for a given liquid. 15

Table 1 is useful to illustrate the relationship between solid-liquid
cont act angl e and work of adhesion for a particular fluid (e.qg.,
- water), whose surface tension is 75 dynes/cm (75x10[err]Jnferr]).
120 Table 1 Srokgdear ees)
S96720
cos A wommof‘icos A W (eral/cnferr] FCTG
(x10[err]3Jnferr]) 0 14 1 2
150 30 0. 87 1.87 140
60 0.5 1.50 113 90
0 1.00 75 120 -0.5
8'05 Iséua‘ag’g energy of a gi_v%ﬁosurface decreases WghSZ given fluid. The: ngrk of

As depi cted i n athiesiontherafonehinfluencesdntesfaniat fiuid phenemeaa ondbe selidssirfagee
decreases (exhibiting a | ower surface energy of the particular surface),

t he cont act 25 angl e .of the,fl.uid on th rface increa ,
the fluid tends to R%%!ﬁd’“&ﬂﬂam'y- in ‘E%WB@EEBWAE Eﬁﬁ‘i"gﬂ""ﬁﬂ'ﬁ&ic%%}%
contact. Thes r gyradientsi as lusteated bytfiuid:contactangles or discontipuities hayedeen found

PCT/ US96/ 20685 44 pe useful in prev?nting guid transgort. Fitgh4‘ ilustrates a drbflet of fluid 110
surface energy of a given surfac ecr&as a gi i

adhesi on, t her WijeR i jlogated Aro@ olids sy %qea?'a%ai M%H&%Hﬁ{go%‘q ﬁggsﬁmg‘fr"iip o
surface. differing surfdzecenergies (indicated by thehdifferent erasseiatching foraliustrative
e o o ec FBRgAT e skt Hicthas sl A ohif 5 S s ol
fluid transpor tlower suriace;energy thandegionJig ard hence a Mcfg()"enabﬂ‘tf{%ﬁﬁﬁq'g
| ocated on a saifiifledibplet thamaragich 116, Acgrdingly] #ie droplet1Bithproduges a contact
angle A(b) at the edge of the droplet contacting region 113 which is greater than
the contact angle A(a) produced at the edge of the droplet contacting region 115.
it should be noted that although for graphic clarity the points “a" and "b" lie in a
1s plane, the distance “dx" between points "a" and "b" need not be linear, instead
representing the extent of droplet/surface contact regardless of the shape of the
surface. Droplet 110 thus experiences a surface energy imbalance and hence an
external force due to the differences in the relative surface energies (i.e., the
surface energy gradient or discontinuity) between regions 113 and 115, which can
20 be represented by the equation (2):

()  dF = G [cos A(a) - cos A(b)] dx

where:
25 dF is the net force on the fluid droplet,
dx is the distance between the reference locations "a" and "b",
G is as defined previously, and
A(a), and A(b) are the contact angles A at locations "a" and *b"
respectively.
30
Solving equation (1) for cos A(a) and cos A(b) and substituting into
equation (2) yields equation (3):

(3) dF = G [(W(a)/G - 1) - (W(b)/G - 1)} dx
35
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differing surface energies (indicated by the different cross-hatching for

illustrative ~ purposes). In the situation illustrated in Fig. 4,
region 113 exhibits a conparatively 10 |ower surface energy than region
115, and hence a reduced wettability for the fluid of the dropl et

t han regi onywhlgna@gcordi ngly, the droplet 110 produces a (P@TIUS36/20685
angl e A(b) at the edge of the droplet contacting region 113 which is

greater than _ the contact angle A(a) pi®duced at the edge of the
dropl et contacting region 115. It should be noted that although for
graphic clarity the points "a" and "b" liein a 15 pl ane, the distance

"dx" between points "a" and "b" need not be l|linear, instead

. representing the ext afidn () @Bhde/sivplfitddo @quation (A)egardl ess of the shape
of the surfacemgr opI(ejJt) 110 thu‘s3 experiences a surface energy

| ntbal ance and hence an external force due to the differences in the
relative surface energies (i.e., thel4) dis 5 (YW(ak- Wi 8% gr adi ent or
g|50ﬁntinuity) bet ween regions 113 and 115, which can 20 be represented
y the equation (2): . . s 2 F=G]lc

-"cos A(b)] ok The impaftance: of the; differentia) dn; §“’Ff¥6) ﬁB‘F’gVoP%%'%h @ﬁe“@)
}‘ l'uid dropl et surfaces is cleariyhdepictachin eguationcd)bas isethe dinctlyeiropertiosal effect
ocations [ ;

ACa). and A(b) * Mgt fhanges in the magnituds bR giiSierBaKinReHk'dt %’"ﬁﬁwa%‘m have
respectively.  @uthe magnitude of the ing equation (1) for cos A(a) and cos

A(b) and substltutlng into equation (2) yields equation (3):

|(=>?é)T/ U896 / 206 8?5[ (W) '\Gore detailed dibidsians dPthe Physicanature of su%e%e?é@%ﬁects

Equat i on (3) canansgk capiigrityf may be fg%tm OML% Science and Technology, Volume 7,
Absorbency, edited by Portnoy K. Chatterjee (1985), and Capillarity, Theory and
Practice, Ind. Eng. Chem. 61,10 (1969) by A. M. Schwartz, which are hereby
incorporated herein by reference.

15

Accordingly, the force experienced by a dropiet will cause movement in the
direction of the surface featuring the higher surface energy in this case towards
the core. For simplicity and graphic clarity, the surface energy gradient or
discontinuity has been depicted in Fig. 4 as a single, sharp discontinuity or

20 boundary between well-defined regions of constant but differing surface energy.
Surface energy gradients may also exist as a continuous gradient or a step-wise
gradient, with the force exerted on any particular droplet (or portions of such
droplet) being determined by the surface energy at each particular area of droplet
contact.

25_

As used herein, the term "gradient” when applied to differences in surface
energy or work of adhesion is intended to describe a change in surface energy or
work of adhesion occurring over a measurable distance. The term "discontinuity”
is intended to refer to a type of "gradient” or transition, wherein the change in

3 surface energy occurs over an essentially zero distance. Accordingly, as used
herein all "discontinuities" fall within the definition of "gradient”.

Also, as used herein the terms "capillary”" and "capillarity” are used to refer
to passageways, apertures, pores, or spaces within a structure which are capable
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(4) dF = (Wa) - Whb)) dx 5 The inportance of the differential

I n surface energy between the two. surfaces is clearly depicted in
equation (4), as is the directly proportional effect t hat changes in
t he magni t ude of the differential in work of adhesion woul d have on

t he magnlt he force. 10 More detail ed di scpssi@esosed t he
physi cal ure surface energy effects and capillarity nay be
found in Textl | e Sci ence and Technol ogy, Vegiune 7, Absor bency, edited

by Portnoy K. Chatterjee (1985), and Capillarity. Theory and

Practice, Ind. Eng. Chem 61,10 (1969) by AA. M Schwartz, which are hereby
I ncorporated herein by reference. 15 Accordingly, the force
experienced by p l.. C e (g he . ' -ﬁ@.‘d,o e
surface featurloﬁgﬂ’m {r%t\s&#gr II's‘ur I%&genéeim th it*rllgt%']iagc'pci%ssedt g%%'r S Eergraly;e
core. For si np|remesgntad@ygbabapl@ce|eauahqn ‘he surface energy gradient or
di scontinuity has been depicted in Fig. 4 as a single, sharp discontinuity
or 20 boundary between wel | -defin regi (;_n? ?F cggﬁant but differing
surface energy. Surface energy’gradfen @ 0 exist as a

conti nuous gradi enwhere:a step-w se gradient, with the force exerted
on any particul ar drp? cdgila gpégsgpé of such dropl et) bei ng

contact. 25 eméféﬁﬂéﬁlﬁﬁw?wﬁ Sl R Shen appl i ed

to differences in StGémtAareasdeﬁaedlabpvmr work of adhesion is intended to
descri be a change in surface energy or wor k of adhesi on occurring

over a neasurabl e distanc he term Ggon ui ty" i s, intend 0]
refer to a t%pe of ' 'm?i ;—%mggﬁaﬂﬁﬁ yh\{qlpg:,%gcﬁgpperigo%

surface energy Qsery memeat JTexk 1@t p;blqs-‘ma avhichsisdhereby iAcarporiited) hgreiraby

d h f | f
_ugrea Genp I eidlefde, f:ardASCQ@“t the bﬁg@ of K e%na inrdSs 3 ddb?ll{aQP egglri
‘capi | lariy" arkonfaqd89% the casine oA E"%iﬁ%(g the,capil EBBéP gs the,

spaces Wit hin aertiyrofdluid intorthecdapiilaey. cHends, dor hydrophmd/ﬁt&iwﬁnms the caplllary

PCT/ US96/ 20685 walls should be of a hydrophilic nature for an appreciable caplﬂéﬁ'y phenomena to
occur. Also, R must be sufficiently small for p to have a meaningful value, since
as R increases (larger aperture/capillary structure) the capillary pressure
decreases.

20 Perhaps at least as important as the presence of surface energy gradients
is the particular orientation or location of the gradients themselves with respect to
the orientation and location of the capillaries or fluid passageways themselves.

Water is used as a reference liquid throughout only as an example for
25 discussion purposes, and is not meant to be limiting. The physicat properties of
water are well-established, and water is readily available and has generally
uniform properties wherever obtained. The concepts regarding work of adhesion
with respect to water can easily be applied to other fluids such as blood, menses
and urine, by taking into account the particular surface tension characteristics of

30 the desired fluid.

By having a surface energy gradient between the core and backsheet
creating a relatively low surface energy adjacent the portion of the backsheet
which will be ptaced adjacent to and in contact with the absorbent core, and a

35 relatively lower surface energy portion located towards contact with the wearer's
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of fluid transport in accordance with the principles of capillarity

general ly represented by.the Lapl ace equation (5):

£ (9) p=2G(cos A /R 5 wher e: pis the capillary

' pressure; Ris the internal radius of the capillary (capillary
radi us); ancwo 97,2409 G and A are as defined above. 10PCT/US9628685not ed
i n Penetration of Fabrics by Enery |. Valko, found in Chapter 11l of

Chem Aftertreat. Text. (1971), pp. 83-113, which is hereby incorporated
her ei n by reference, for A =90[err], the cosine of Ais zero and
there is no capillary pressure. For A > 90, the cosine of Ais
negative and the capillary pressure opposes the entry of fluid into

the capillary. H%Itme thé Bécﬂ%hdémﬁl il capabiecolintenng the rhbeemem ofl @dsop dfiquid

renorena.to ¢ W i SoRd detinknd s ieRen BB SR chefeiPlel WY Bactaneet
a meani ngf ul val wxhibitingctbe relatively dower; suriace energy. aTgemtupemfdheﬂmpf liquig) is

structure) the capdlded' e edftdcPang le diffef@iaf BEfVeen thaﬁbwersurfaeeeha@ p’ﬁrtlon
| east as i nportant a@ﬁt es nce of surf.ace

varticular orifentdd S ensray RertonowhEn BeufiLRer Yobalgncs, in sirtecd

to t he ori dehsion cforcendctingcam ithber soliddiqeidceqnithttaplans. olt is| beligved that this
assageways t he
thr oughout Omy”gr@és )i  energ ygrzaé:\aﬁié%mbﬁryﬁﬁ&la% fogeiE CapRgy prdediite s

i SCUSSI on
meant to be |ini tRATEEY Wesw fPEHPeﬂN' bé%lf‘s PBra"!aFBSO"be"t article,

wel | - est abl i shed, sughcs\imicksheet (2,24) 0 abwbelitaim(demd has general ly

uni form properotles wher ever obtai ned. The concepts regardi ng work of

adhesi on W th respect to water can easily be applied to other fluids
such as bl ood, . menses The potealial for, wat thraygh ia thegeby, “&B@&!n’(‘a‘{'m an apertured

particul ar surfaqsad&emtomtnharmfaeel ehergy gfadisi? addoeding stior ¢ fdfosethentioned

By havi f
o) eatt |ngg 2 ol et des | pfidrt % rfﬁgcgt-mesﬁgﬁ;&@?%ﬁ Haefoféq ﬁe%ﬂe{?létg ﬁﬁ@ﬁﬁh}e squeezed
backsheet tb# Padye.go saues erg}/wempreiﬂ% H"thhﬁcﬁhs&&e'\mpﬁ towards

absorbent coregs atnd loweB$urfacel oftithe dagksheet) sach Lndesiable gipvement will be caslisted
towards contact Wyl {heldifrapE % e Sacksheet which has a relatively low surface energy to repel

the fluid as it attempts to make its way out of the pad through the openings in the
backsheet

20 Thus, the fluid is more readily retained in the absorbent core due to the
driving forces of the surface energy gradients between the backsheet and core.

With regard to the surface energy gradients of the present invention, it is
important to remember that the upper and lower bounds of any such gradient

s are relative with respect to one ancther, i.e., the regions of the backsheet and
core whose interface defines a surface energy gradient need not be on different
sides of the hydrophobic/hydrophilic spectrum. That is to say, a gradient may

be established by two surfaces of diverse degrees of hydrophobicity or diverse
degrees of hydrophilicity, and need not necessarily be established with regard to

30 a hydrophobic surface and a hydrophilic surface. Notwithstanding the foregoing,
it is presently preferred that the upper surface of the backsheet have a
comparatively low surface energy, i.e., that it be generally hydrophobic, in order

to maximize the driving force imparted to the incoming fluid from the core and

minimize the overall wet through of the backsheet on the garment-contacting
35 surface.
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skin, the backsheet will be capabl e of hindering the novenent of a drop of
l'iquid fromthe core exhibiting the relatively higher surface energy

to the bac exhibiting the relatively | ower s%fﬂ%g;mgfkgrgy. The
noti on of E’Qg’gjmp of liquidis I nduced by the contact angle

differential between the | ower surface energy portion. 5 and the higher
surface energy portion which results in an 1 nbal ance in surface

tension force acting on the solid-liquid contact plane. It is believed that
this resulting surface energy gradient, which results in a negative
capillary pressure is particularly suited for use with an apertured
backsheet on an absorbent article, such as backsheet (2,24) on

absorbent article N;pordmgl;o in the present invention the: sunfacelenesgy gradients pWyidei &
thereby reducedgyyg  Sffectiin %Bﬁlbid#h&ﬁ with the 6is UFé@Rhalilia tanspot Aature of

di ent t
i - use ?L?C'ei“t@%&?qciss o ¢ Proyent Jpie FRipory ichan, the bacBEReIE Fluon e T
the pad (e.gs, aftmezefdthe/badtspeessnowritemmwmeimr Mtcoumlmew deving 5

ﬁggi ls'?\é\gr surfa,@?ce[ghe surpgggeég%e backs et WhICh has\b%r ’{Va lt&ﬁ'?rds

e
surface energy the fwotforres “f'?e £ombing 10 (opPegR Jfui @Q%F%gt

of the pad thr Oﬂﬂhrdi the Isaokshewtsthus drénaatically redumings thedncidence2sf wet throughwus,
the fluid is nore readily retained in the absorbent core due to the

driving forces of the surface nergy gradi ents between the backsheet and
core. 10 Stsépaﬁ iparameters Sheuld; Be epnsidessd dn desighing an
present inventi Qﬁerturéd lb‘écksheet and peure aitcotding Wwthetabsotient attivie obiherpreseht

| b d f.

another e . ENEM b %?"ﬁq{@e"yb‘aﬁf’?@"?t‘sgé%“&ew S SR he
defines a surfawfaneeeggrggrgr@nms fere praper fd hyandling.cSugh factors '"§W€§st B
the hydrophobic ﬁn&uwatmesmﬁderum 1oy iferiatidl qwhith, depemids dipont theayaterials

diverse bﬁl&%ﬁ wirefipi, o1 et RSty Yot ARAGRIC, Py or

est abl i shed wi t hapillanirsize, (ﬁvefdbca@qﬁﬁﬂdgmm’s fiid Miscosity) apd furtage Hensign,

surface. Notwi t bl felpreBehditor aseeb dfother structures dreeithier Ssidé bithpiirterfacesd
that the upper surface of the backsheet have a conmparatively |ow

surface energy, i.e., that it be general lﬁé! hydr ophobi c, in order
maxi mi ze the drivi nGrefenably thep siffesences in Hiid £optach ANale,i W?Qﬂn“ﬁ'ﬂea‘%?@“and

m ni m ze t heyoveuFhéed Biovidiigdd Surfate eRergyogradient should becatdeaste10®; preferablyi ng

35 surface. at least 20° and the surface having the lower surface energy should have a fluid
contact angle of at least 90°, preferably at least 100°, more preferably at least
110°, most preferably at least 120°.

25 According to the present invention the contact angle of a layer may be
increased by rendering that surface more hydrophilic. To manufacture a
backsheet depicted in Fig 2 according to the present invention, a sheet of
polyethylene is extruded onto a drum where it is vacuum formed into an apertured

- formed film and then, if desired, subjected to a corona discharge treatment

30 generally in accordance with the teachings of U.S. Pat. Nos. 4,351,784 issued to
Thomas et al. on Sept. 28, 1982; 4,456,570 issued to Thomas et al. on Jun. 26,
1984; and 4,535,020 issued to Thomas et al. on Aug. 13, 1985, the disclosures of
each of these patents being incorporated herein by reference. A surface treatment
having a relatively lower surface energy is then applied to the wearer facing

35 surface of the apertured formed film and is preferably cured. A suitable surface
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Accordingly, in the present |nvent|on the surface energy gradients provide
a synergistic effect in conbination with the one directional fluid
transport natwer 24096 t he backsheet to prevent fluid trramasesz068shr ough
t he backsheet. Fluid on the first 5 surface of the backsheet encounters
two differing, but conplenmentary driving 19 forces which oppose its
notion away fromthe core to the backsheet and towards t he garnent.
These two forces |ikew se conbine to oppose fluid novenent toward the
backsheet, thus dramatically reducing the incidence of wet through. 10

A nunber of physi gedtment #at slliconeheidadebeoating Srohn 'Delv iCortingi fiMidlaral) Michigan
resent oo otaiBRE A SHi T6TId Wi %‘THQ?P %’&?ﬁ“@@gr%@ﬂ@%%??ded
si zi ng and posi t i Drprogortinas by weighisofi 100 pads to 30 tively. Another suitab

handl i ng. gluc? | abirice tresbeAeis!aBoating of a Murhﬁl%gsﬂiﬁon& f&ggﬂsfngcé?bléﬁercﬂwo
mgratability f ﬁ&o&egapgm 8'%%@‘3%&% i f%’"op rfg{lﬂﬁé" c GPmesRy, Silicone
capillary size, oPmxakcts IMsmmrofaMtqﬁndBNNy urﬁbmthb msgoatlmrgs HvVd9300 faadeUV

t ensi on,
side of the int er?ﬁhdd‘%?ir?ﬁi%%ﬁlo% Pretler ab rfg% nce P%P’aﬁ‘ hWhen
P Bl‘#eé’c!!‘

contact angle betﬂ&ihatm blend,is utilize Q!Fr?
ener gy gradi ent sboating dwlleatldndemls phat lﬁaﬂfcezwlpyeferably 0. 56tb 8 @zgmms?ﬁ[:wne] per

dth f hay.i
2gnt acte erjné| 2C§f e‘lfd‘f}gas gﬁmre ave| &*}EEWLQC%F éddﬁ&hercoatmg

preferably at | ealfvels may rhapguamon%égpen W&PPP the najure of
According to the ﬂfemsheet\aauuhenhadaeththemideetd a layer may be

i ncreased by rendering that surface nore hydrophilic. To nmanufacture a
backsheet depicted in Fig 2 according to the present invention, a sheet of

pol yethyl ene is extr lﬁf@ﬁ" switable, treatmentaaterials include, vt are Hetlimited {Q, forinated
apertured 15 frateriats f isuoh ara$ t eoropolymeesi (ed., Wmmmahﬂen@r o(f?a'FE)

schat g 41!l OSGY  n d fl ER) gr
4, 456, 570 |ssued chlomafiyaropolymers. Qthen wnaterads which may prove suitable. for reduced
surface energy include hydrocarbons such as petrolatum, latexes, paraffins, and
the like, although silicone materials are presently preferred for use in the
20 absorbent article context for their biocompatibility properties. As used herein, the
term “"biocompatible” is used to refer to materials having a low level of specific
adsorption for, or in other words a low affinity for, bio-species or biological
materials such as gluco-proteins, blood platelets, and the like. As such, these
materials tend to resist deposition of biological matter to a greater extent than
2s  other materials under in-use conditions. This property enables them to better
retain their surface energy properties as needed for subsequent fluid handling
situations. In the absence of biocompatibility, the deposition of such biological
material tends to increase the roughness or non-uniformity of the surface, leading
to increased drag force or resistance to fluid movement. Consequently,
30 biocompatibility corresponds to reduced drag force or resistance to fluid
movement, and hence faster access of fluid to the surface energy gradient and
capillary structure. Maintenance of substantially the same surface energy also
maintains the original surface energy differential for subsequent or enduring fluid
depositions.
35
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1984; and 4,535,020 issued to Thomas et al. on Aug. 13, 1985, the

di scl osures of each of. these patents being incorporated herein by
reference. A surface treatnent having a relatively | ower surface
energy is then applied to the wearer facing 35 surface of the apertured

formed fil Rpcrdrhabog Preferably cured. A suitable surface 97/ 24096
PCT/ US96/ 20685 PCTsgencdls

treatment is a silicone rel ease coating frog Dow Com ng of M dland,

M chi gan avail able as Syl-Of 7677 to which a crosslinker avail able
as Syl-Of 7048 is added I n proportions by weight of 100 parts to 10
parts, respectively. Another suitable surface treatnent is a coating

of a WV curable silg; R kS| ; : il

comercially avail %?%%ﬁmee"?‘é@gﬁﬂg%gﬁ@%%wﬁ ltglﬁlslhtfgﬁéggﬁergy. Some

Products Divi si Biaterigis. saich as pajyurethane, exhibit biscerapatibility ito some\demee buhalsoy

8@800 D1, in IOL axitibit 8 @omparativelydtigh Gﬁrfé@emgi«.?rég?rﬁlﬁréfa;ﬁel‘d, mARABR Guch kY -
en suc : m such as

depi ct ed i n"Fi golepte b Riorbiafiat ialeriid bireiadtbudly it both B 3iged Speray

preferably 055 @ndbiogompatililityi | i cone per 10 square neter of surface area

have perfornmed satisfactorily, although other coating | evel s may

prove suitable for gertain l,i catigns dependi ng_.upon § he nature_of
t he backsheet and t‘lﬁpt%?{aﬂfﬁ i@&}'eg?wqﬁs'qwf @’LBD‘E’L g{p&yetﬁylene film intp By
sui t abl e tr eat napertured forimeidSilmis by applying a high pressure fiulddet comprised ©f watérast
15 materials  gclike %@la‘ﬁs{ %Oﬂﬁ’tlfﬁ@bf thé Fiir; B&Q}%ﬁf oy %%@ﬁg FEH’—_'EE@R?"
(PTFE) , COomITer Gi f avai | e under - fhe ade N )
and cHfor B&ggﬂﬁéﬁﬁl pasite s‘él rdﬁﬁ? gﬁ'-aﬁé“’m@& gre,despebed in graater
for reduced detai un fcaoumanty agsigned |LLi8e Pay tlosc 4/6085:18s issbed: 3o [Girfootai on
|atexes, paralfsggs ANfbee; 4,620,683 liddid  EUAYSLL a1 |droBBR. 18! 9bad 2637 %10
presently preferred Bor use, i n tCe 20, a bent "article context fTor
their bi oconpat IS§¥eY ?/Obﬁei?}& et als onplan, 20 5&;&%13% issued to Linrman et al. on
"bi oconpati bl e" July 25 etB870 4,695422 dssued coi Quso fe\alngn aSeépt2Re1eB87:04,778,644
specific s  Adaed t‘&rroféiral. K Oct! 18, 1988 @845 236! iSbiied! b t?ﬁrw ef 81 on June
bi o- speci es or ho é) _cad ‘E'raterl al i such as gl uco-;[!)ro erns, bloo
pl atel ets, and ffe &and 4,846,621 issyed to Lyons el gl op;July; 11 <1969, dhe disclosures
deposi tion of bobeach ofilsaidepatentst being inconparateeixherein bjaefererite. Thé@pertured
mat eri al s under gdeh |t SSred T B ‘SRS SHi r
retain their suﬁ@ggs@n{é@;}@frp erti ?hs%“w need_téyd a?%?&bﬁb%‘%%}g&% Q‘F‘Pﬁf’%& A
handl i ng silicone relea ating, may then be applied or printed onto the first surface of
20 the apertured formed film and is preferably cured. The surface energy of the
silicone-treated surface is less than the surface energy of the untreated surface of
the backsheet.

Alternatively, the layer exhibiting the lower surface energy, e.g. the apertured
2s  polymeric backsheet layer may have the low surface anergy material incorporated
within said layer during manufacture such that the layer is rendered hydrophobic
during manufacture. This layer may then have a low surface energy material
appiied to its surface. Typically, said layer comprises at least 5% by total weight of
said layer of a low surface energy material.
30
According to the present invention the absorbent article is constructed by
joining the various elements such as topsheet, backsheet and absorbent core by
any means well known in the art. For example the backsheet and/or topsheet may
be joined to the absorbent core or to each other by a uniform continuous layer of
35 adhesive, a patterned layer of adhesive, or any array of separate lines, spirals or
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situations. In the absence of bioconpatibility, the deposition of such

bi ol ogi cal material tends.to increase the roughness or
non-uni formty of the surface, |eading to increased drag force or
resistance to fluid novenent. Consequently, 30 bioconmpatibility

corr espondswia7asdsiced drag force or resistance to fluid PCTUSY2M85enent ,
and hence faster access of fluid to the surface energy gradi ent and
capillary structure. Mintenance of substanfgially the sane surface energy

al so mai ntains the original surface energy differential for
subsequent or enduring fluid deposi tions. 35 WO 97/ 24096
PCT/ US96/ 20685 20

Bi oconpat i bi | i t ygndi Wt \Veihesive. Penfatinely il ievhédits| may she' fained dyehept. bouise

e
materials, such as _pol yuretha exhj i i (N TR AV
but al so eR’ﬁFg"I"F ﬁ"'&iﬁﬁﬂ&%ﬁ%‘% &ohfjghagﬁém%cgg gh_éelﬁ'&;‘/l. 8I?!re ent |§ Sther
preferred mat eri siitablejoimingsmeans knewn indbgartand ammmmhaa&n thetedt, al s
advant ageously exhi bit both | ow surface energy 5 and bi oconpatibility.

Anot h f d t hod f ti ib f | | i i
e P ert ur ed TARRBHNG to 4 brasonbyBotan 13 sifarbat AEtdY b o, iy H ©
conpri sed of wat ganitaty napkins,t panty iliners; gaultsincantinence fproducts antl gyl dipers.
preferably whi | e,gaal v Wadioh 36 thE! coiporiéhs’ GBBEAHEAhEIRD thé BLBLIERAE Grtitle

the film Such ods are descr n greater tal,l in combpn
assigned U.S. PamafoSompries elasiis, ;fasteping; deviges and the ﬁﬁ?n despend?rgean_ tlge
1986; 4,629, 643 interided use Gfithe arliclel In particalar thé, prass;invergion, s utility in
i ssued to CQuelle . 987; 4,681, 793 issued to Linman et
al. on %u|§5€ﬁf§E@éﬂ?ga?%§§W¥§§°F§sued to Curro et al. on Sept. 22,
1987: 4,778,644 15 issued to Curro.et al. on Cct. 18, 1988; 4,839, 216

issued to Curro et al. on June 13, 1989; and 4, 846,821 issued to
Lyons et al. on July 11, 1989, the discl osures of each of said
patents being incorporated herein by reference. The apertured f or med

filmmay, if desired, be subjected to a corona discharge treatnment. A
silicone rel ease coating, may then be applied or printed onto the first
surface of 20 the apertured forned filmand is preferably cured. The
surface energy of the - silicone-treated surface is less than the
surface energy of the untreated surface of
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t he backsheet. : Alternatively, the layer exhibiting the | ower
surface energy, e.g. the apertured 25 polyneric backsheet |ayer may have
the | ow surface anergy nmaterial incorporated within said | ayer

- during manufacture such that the layer is rendered hydrophobic

during man . This layer may then have a IOM/surfaqﬁnﬁﬂg&gﬁgpaterlal
applied tou&ﬁghgﬁgface Typically, said |ayer conprises at least 5% b

total weight of said | ayer of a Iom/§urface energy material . 30

According to the present invention the absorbent article is constructed by
joining the various el enents such as topsheet, backsheet and absorbent core

by any neans well known in the art. For exanple the backsheet and/or
t opsheet may be joined to the abs ore or to each other by a
uni form conti nuous | ayer of 35 adhesi jat t erned | ayer of adhesive,

or any array of separate |lines, spirals or WO 97/ 24096

PCT/ US96/ 20685 Absorbent arhcle accorqu to the present invention were prepared as
spot s of adhesul/_.(é f ernatively, the enents nmay be joined by heat bonds,
pressure bonds,! Rejaw, bonds, dynam c mechani cal bonds or any ot her
sui tabl e joi i ng nmeans known in the art and any conbi nation thereof. 5

According 1o the pfeﬁﬁé‘ﬁ ackBNEEL! nerstﬁkiﬁi?&%hé?&lbﬁh matefial 't 1T LY

baby di apere. | &) nonmeefatwca%iw oEiag ArspuBbARREL Ve eﬁ@tﬁmggﬁg 3rraeh

the absorbent ablows layerof 14gim? oistainablecfrarh Gorovin GmbHe Peine, dBermany under t he

l'i ke despendi Ny gg? @ P%mntended use of the article. In particular the
I'nds uti

present invention in - sani tar)é napki ns and pant H-J ners.
10 b) polyethylene formed film acoordmg to US 3 929 135 obtainable from gar

Film Products, U.S.A. The film has circular shaped apertures with an open area

of 19%, an embossed thickness of 0.48mm (funnel height) and an aperture

diameter on the garment facing surface of 0.465mm.

The backsheet was prepared by joining the above described fim layer (b)
1s  whereby the protruding apertures were orientated towards the wearer facing

surface of the absorbent article with the non woven fabric {a) wherein the spun

blown becomes the garment facing surface of the absorbent article.

Each test sample was prepared under identical conditions in all regards
20  except for the specific treatment applied to material either forming part of or in
intimate fluid contact to the backsheet construction. For the test samples
sanitary pads produced under the tradename “Always Ultra Normal” available
from Procter & Gamble GmbH Schwalbach / Germany were manufactured
according to normal manufacturing procedures except for a very low level of
25  attachment of the backsheet to the total structure. This allowed the existing
- backsheet composed of an impervious (to both liquids and gasses) plastic film
to be removed and substituted for an alternative breathable backsheet. The
structure of the sanitary napkin was identical for alf examples except for an
additional surface treatment (lowering of the surface energy of one liquid/solid

30  surface via silicone coating).

Example 1: (reference)

- The breathable backsheet as described herein above is composed of a
35 uni-directional (one way) conical aperatured film (CPT) made of Low Density PE
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Exanpl es: Absorbent article according to the present invention
wer e prepared as i ndi cat ed bel ow. The backsheets were
const r uct edwbreamasbédre fol l owi ng raw materi al : a) NoNPCYAISIE/2DEBSI | C

28g/ nferr] having a spunbonded | ayer of l1l4g/nferr] and a nelt bl own

| ayer of 14g/nferr] obtainable from Corovi n25arbH , Pei ne, Germany under
desi gnati on MD 2005. 10 b) pol yethylene fornmed filmaccording to US 3

929 135 obtai nabl e from Tredgar Fil mProducts, U S. A The filmhas

circular shaped apertures with an open area of 19% an enbossed

thi ckness of O-A&BB&ééde?eg’ t USANGnder aher mandfacturing cddenKtt5220@nkhe
0

t faci { 4 g T backsh d
Poining the aboRPSHBESH LRIV th sbspgieht fea‘e‘iaﬁ'i?%%r?ﬁﬁ%% S pbgbrent
apertures were cgelling: materialovkhed contasting:awearer fating surface iss womposedfoft Be -
absorbent arti C'ﬁ'orm&vantlgzﬁﬂié MaNsa by CarovithGnH ifh Gemity under the

bl own becones the garnent C ace of the absorpent article.
Each test saﬁ’ple"’%&"ﬁf@p @é%iﬂ?mﬂ @HWEI; il§n§°’i“ﬂ°§ﬁ|‘f q?eb%rg@z

20 except for tépunbprdiahdd4tg/ae meltblowppNoeiditonabsrfdcal tresitinests Haverbeen
part of or in ed.i ntimate fluid contact to the backsheet construction.

For the test san'ab:fpe"s sanitary pads produced under the tradenane
"Always U tra Normal" avail able fromProcter & Ganble GrbH
Schwal bach / Ger manExampte 2nnuf act ur ed according to nor nal

manuf act uri ng procedures except for a very |low | evel of 25 attachnent of
t he backsheet to the total structure. This allowed the existing

backsheet conposed d$ agnidentiral structure (o, tha of examplas! sxeer) e darmpntfacing
film t o bsurfateqseyofand absbrbent coredissue (Iying an tontact wittether wedrbatacing

orT exanpi s oxcEfacp P06l e Sersfifod Uibekiahal i) Epolef oy Wi
the surface ener Bgnmarkdmaterial codeMetraar Katka) has heendreated withiackasis weight o) .
Exanpl e 1: (nef essoie@y/m2 thermally curedTéiiicones The adlliconewis henufatturee sy DOV -
ERElNEEtovERIS g ﬁ%&\gggqasglgaﬁggxgbéghﬁg%tah%néydﬁﬁ-e 708%)co8dinklrsyL-

F

aperatured film
F 7677, release coater (mix ratio 10% : 90%).

Example 3:
20

Is an identical structure to that of example 1 except the wearer facing
surface (31) (lying in contact with the absorbent core tissue 200) of the
aperatured uni-directional fiim (CPT) made of Low Density PE produced by
Tredegar USA under the manufacturing code X-1522 has been additionally

3 treated with a basis weight of about 3g/m2 thermally cured silicone. The
silicone was manufactured by DOW Corning USA and soild under the trade
name SYL-OFF 7048 Crosslinker/SYL-OFF 7877, release coater {mix ratio 10%
: 90%). '

30 Example 4:
Is an identical structure to that of example 1 except the aperatured uni-

directional film is made of a blend of Low Density PE (84%) and silicone (16%)
and was supplied by Tredegar Film Products B.V. Holland under under request
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23 produced by Tredegar USA under the manufacturing code X-1522
and positioned in contact with the absorbent core conposed of tissue
and absor bent gelling material. The contacting wearer facing surface
I § conpose nonwoven | am nat e manufactured by i Hin
Ger many ung‘(’a(?;"t ?a% 5 trade nane MD 2005. The nonwoven I%@%M
conposed of 14 g/nferr] spunbond and 21214 g/nmerr] meltblown. No
additional surface treatnents have been appl i ed. Exanpl e
2: 10 Is an identical structure to that of exanple 1 except
the garnent facing surface (30) of the absorbent core tissue (lying

in contact with e r Lo . suface-(31) of. 1t he aperatured

uni - di recti onal ot FI %%g%ﬁ%egé%'%lcﬁ?% ?pﬁ The ﬂ‘ﬁ&?i%ﬁﬁ%‘?%&ﬂ nglet
Met mar Kot ka) haempatmble ¢angitions\tp the material manufagtured undescodeod 5289/ nf err ]
thermally cured silicone. The silicone was manufactured by DOW

Corni ng USA and sol d under the trade nanme SYL-OFF 7048 Crosslinker/ SYL-
OFF 7677, release coater (mx ratio 10%: 90% . Exanmple 3: 20
s an identieal structure to that of exanple 1 except the wearer facing

surface (31) (lyi nQEHinﬂg'St act with the absorbent core tissue 200) of the
aper at ured uni di rectiona il m(CPT) made of Low Density PE produced by

Tredegar USA under the manufacturing code X-1522 has been additionally 25
treated with a basils ancidghticabstradtore tohatibexdmpib & sxtebythat titagdriiréd DAi-

Toe ' rSoecaL o (T e il 0 ol dbonp pobnignd e 7.
ratio 10% 10 Wf iim Pypducts, U.§Aq digvelopment code 15112). As in example 3 the
wearer facingr surface 31 (lying in contact with the absorbent core tissue) of the
apertured uni-directional film (CPT-HDPE) has been additionally treated with a
basis weigth of about 3g/m2 thermally cured silicone. The silicone was
manufactured by Dow Corning USA (SYL-OFF 7048 Crosslinkers/ SYL-OFF
15 76877, tradenames, at a ratio of 10%:90%)

TEST METHODS
Method Nr. 1a & 1b -Wet-Through Test

20 The wet-through test is utilised to evaluate the resistance of a breathable
backsheet or backsheet construction to transmission of bodily discharges. It can
be used as a direct measure of how liquid-impervious the porous backsheet is
to the full range of bodily discharges by simply changing the composition of the
test solution as will be detailed following the method description.

25

Basic Principle of the Methods:

‘The basic principle of the test is to simulate the loading of a disposable
absorbent article in-use with bodily discharges. To achieve this a product is
3 prepared, for example a sanitary napkin, and placed flat on a transparent test
stand made of perspex. The product is oriented with the wearer facing surface
exposed (upper side) and the backsheet/garment facing surface in contact with
the test stand (bottom side). Suspended above the sample to be analysed is a
liquid delivery system that is capable of delivering any desired quantity of the

3s  desired test liquid (either as a burst or as a series of steps as is desired).
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I's an identical structure to that of exanple 1 except the aperatured uni-
directional filmis nade of a blend of Low Density PE (84% and silicone

(16% and was supplied by Tredegar Film Products B.V. Holland under
under request WO 97/ 24096 ' :
PCT/ US96/ 205897124096 PCT/PS06/20685 of

P & G Pescara Technical Centre S.p. A The material was produced under
conparabl e conditions to the material nmanufZfctured under code X-1 522.

5 Exampl e 5 s an identical structure to that of
exanpl e 3 except that the apertured uni- directional film (CPT) is
made of high density pol yethylene (supplied by 10 Tredegar Fil m Products,
U.S+A., giv?:opnent code 15112). As in exanple 3 the wear er facingr
surface ying in S

apertured uni-direct |L§%8%%§Mg%%%%§ é%ﬁégo dlh?ltgﬁlslﬁfnpﬁér‘ggd the
with a basiransperest htest stapd is ahest ef absqrhent fiter papgr. s s @Gﬁgﬁ &he
silicone was apel T i fintirhate edntict WitivtliéobadkeheSt/of (e tesDBAMPRAD simulate, for

_I(;rEg:srs :\/:E‘T'E(e‘]rjzls S (!ixa%:ple a'Sanitah GZapklrE aﬁg% p%ﬁ!yatilr Qgia%g?ﬁv%ﬁﬂ/% evice
20 The wet intdioseucpntactith memlatmngealreeﬂkbelpwathe transpaest ﬁsaﬁ’@@ ds 2

br eat habl e
bodi |y di schar ges, a?ig%h&%'t'%d%% ‘“C“‘boéb%éﬂtmﬂbﬁﬁémeﬂing

i qui d-i nper vi ouWith h@'ﬂWFHu§°'HH'E’I’<§ rFé'é‘FgP gc‘glly cﬁ ?‘ﬁ?@aﬁ ﬁ’ ﬁagn&g)ﬁ’g?u%usy ly
di scharges by SI omde]vemd-'mg iexamplee if dbenpoius backsheethis unable to adequatelesift as
wi Il be det_a| cbgtk H%sﬁ&??ﬂ'i@ﬁ s filtes papet Wil becdme wet with the coldaféd:

Princi pl e of
: Iutlon and this can be observed in the mimror. The magnitude of the
transmitted solution either as a weight or more preferable the size of the stain
on the absorbent filter paper (simulating the panty) in addition to the time
dependence of the transmission can be readily recorded.
15
The test solution is introduced to the test sample via a calibrated delivery
system such as via a simple burette according to the desired test approach as
detailed below. Once the pad has been loaded with the test solution, a period of
one (1) minute is allowed for the solution to be absorbed into the test sample so
20 the topsheet (wearer facing surface) is free from pools of test solution.

Following the one minute wait the test sample is placed under a pressure
of 70 glcm2 (grams per square centimeter) which is believed to reflect more
stressful pressures that are nevertheless regularly obtained in-use. The test

25  sample remains under the 70 g/cm?2 pressure for a period of up to 30 min. and
measurements, for example the area of the coloured stain on the absorbent
paper, is measured at 5 minute intervals. It is important to measure over an
extended period of time because the mobility of some bodily discharges such as
blood or the process of diffusion may be relatively time consuming.

30

It is also important to understand the mechanism of wet-through failure
and to ensure the exact test design is able to correctly assess this. For example
a breathable backsheet with relatively large apertures (> 200 pm) is more likely
to fail due to a process of extrusion (such as when sitting the pressure exerted

35 may force the liquid through the relatively large apertures) which will happen
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The basic principle of the test is to sinulate the |oading of a disposable
absorbent article in-use with bodily discharges. To achieve this a product
is 30 prepared, for exanple a sanitary napkin, and placed flat on a

transparent test stand made of perspex. The product is oriented with

t he wear er wighhli@e sSur f ace exposed (upper side) and gdTAIS96/20685
backsheet/garnent facing surface in contact with the test stand

(bottom side). Suspended above the sanple tyg be analysed is a l'iquid
delivery systemthat is capable of delivering any desired quantity of the
35 desired test liquid (either as a burst or as a series of steps as is
desired). WO 97/ 24096

PCT/ US96/ 20685  (alati ickly on placing the test sample under pressure. Altéfatively as the
Locat ed bet vveenret%“eveg’u?tgr hr’m tp sur? acaﬁ Ofﬁidé% Itnsst ga Y
B85 6 u

| e and th .
transparent tesBPEHYIRY 3re mMade, SVEr sm i9 P@ﬁ%ﬁ&ﬁ!’ﬂﬂﬁs‘ﬁ@!ﬂm BEnt
filter peapillarys driven diffusiore is omoee tlikelyt to tdoeuhaBueth qrocess alec siovet

sanple to sinul ; ng sanitary napkin attached to a panty
or a diaper/i ncgét ﬁiee(ran'cr:‘é’ed‘é’@f"c?@ éeg‘i n close contact with the cl ot hing.

Directly bel 8w the transparent test stand is a mrror so positioned
to all ow any change in the absorbent filter paper (wetting wth
col oured solutions sinulating bodily discharges) to be continuously

observed. For exanple if the E_or ous backsheet is unable to adequately
resi st 10 liquid i ter paper will becone wet with
t he col oured solution and this can be observed in the mrror. The
magni t ude of the . 1 tie ol ut i ejther ' r
preferable tfle size B‘fmﬁf@‘a@g %és' n the ﬁiﬁ??{}ﬂ'ésrfgggfﬁienﬁ?'ﬁﬁ ?g‘%!‘sg'SBQ'?';“%'
(sinulating the mhigh;lqadlpg sutidenstressful gush ioftest solution)jsipuiiationds mgasprgd.
tr a_ns;n 53' OndC?'Th;!ﬁinfL;&%f%iﬁMtiéﬁféQhé?ﬁbst difiéult to con}jrold(ithﬁen_ﬁwurhﬁﬂstémihg upn
is introduced tg.the test s .e .a cal.jbrate A ‘
Such a5 via a sipr 8 AsepoeSd Paue B GEitnar bt RE priEhl g spaRtELsid
detail ed bel ow. (Gnstructues)prequires = dioite Inerioddofifime tohuncion andi ta pdequately
period of s ap@Bfb 4dd bildBdiyidischatguie #of BkampR, 8! dbisbRient Boleccomisoaelied
o poct 5501 ¢ et Reliypeh fbrRs (aittaf, 66308} 8% abd5iBENY odiity MR folifids Seueldi®®
minutes before fluids can be adequately absorbed and tightly bound. Unbound
discharges, occupying void or inter fibre spaces are very mobile and can quickly
move to the porous backsheet to be extruded under pressure or transported

20 through the backsheet via capillary forces.

The high gush simulation test is performed as detailed in the above
general description under the following conditions for a typical sanitary napkin:
Test Solution: Synthetic Urine + 1% Surfactant

2 or Artificial menstrual fluid + 1% Surfactant
Gush Volume (ml): For Sanitary Napkin 10 mi
Gush Rate (mi/min.): 10 (i.e. 10 ml in 60 seconds)
Pressure applied: 70 g/cm2
(after 1 min. wait)

Results reported as area of stain/wet-through in units of square cm (cm2) at
time elapses of 5, 10, 20 and 30 mins.

Method 1b : Repetitive L oading Simulation
35 '
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Following the one mnute wait the test sanple is placed under a pressure
of 70 g/cnferr] (grans per square :centineter) which is believed to reflect

nor e stressful pressures that are neverthel ess regularly obtained

i n-use. The test 25 sanple remains under the 70 g/cnjferr] pressure for a
period of upv0e78@09a1i n. and measurenents, for exanpCHU$9630685% ca of
the coloured stain on the absorbent paper, is neasured at 5 mnute
intervals. It is inmportant to neasure over ai¥ ext ended period of
time because the nobility of sonme bodily discharges such as . bl ood
or the process of diffusion may be relatively tine consum ng. 30

It is also inmportant to understand the nechani sm of wet-through failure
and to ensure the exailri thissfitst das:id;sngnsthebimawomessaﬁlmeaseathablerbackshéat

. BB o YhMpas i B red
as when sitting WEOQ‘F@%@"Q agcranegtive sieps rf§§hqf oﬂ'@@ 9h§mﬁm9q§ tm’@"t}gﬁs

the relatively | meassupst’ The eepetitive dbading | simalation test as perfifivied/ 4 QP Gypical
PCT/ US96/ 20685

~relatively qui ckls)?"%sw&aglé‘nnﬁ "let‘.%'et"ei‘fméé{ﬂ%‘%‘“%ﬁB?"epPS%% Irgg&?gﬂ'%? H’é‘!‘ tb%l y
as the apdeliowing specificeenditions: Spaeifically thetest sample ig subjpeted de @ HmI

?Crcndlr e g :ch L u5|r 82 elgésd of the testcﬁdwﬁdrﬁ(s\éecﬁélmpﬂb%d irstrférvcelsrgr:r@meletg&eé.dnﬁle A
Vet hod 1a: H gh GRDRAS e plows gS&t Taifo, b8 gbSbrdht e STiBE I, plaped

i nper vi ousness ofundeepfessuiesfob Sdniskites: Aftetithis penod thessirg ¢areap afiwetithfoughden
stressful gusf Ofmé&ike&aha&émeélmé Qaﬂ'e'|§uﬂﬁé8lé[é|¢removed anJmeSsarﬁplase
situation is the  nost, d| I?Fg‘{,ﬂ"toc rléﬁdt%@ten ccur,s onﬁ? {1%
after a prol ongedS BERINsYOIECRd fo, A S0 est Rolution, Agamn, after the 1 min.
absorbent core wait for(the liguiduta be@bsompd thes samplen{naw pentamﬂ1@f10tnir@ftte5t
function and to alffieR) R pla ced%der?béé%hheﬂi?% inbtbsD At} thiclperidiPheize (afka)

exanpl e, an absor l??rferr[t—tlgr(:)ﬁxgeh s rﬁgasured and recorded. The pressure is immediately removed

15 and the sample is again subjected to a third 5 ml load of test solution. Again
after the 1 min. wait for the liquid to be absorbed the sample (now containing 15
mi of test solution) is placed under pressure for 5 minutes and the stain size
{wet-through) is again measured. The cycle is continued until the pad has been
loaded to 20 mi.

20
Test Solution: Synthetic Urine + 1%Surfactant or artificial
menstrual fluid + 1 % surfactant

Gush Volume (mi): For Sanitary napkin repetitive stepwise 5 ml

loadings.
2s  Maximum Load: 20 mi
Loading Rate: 2.5 (i.e. 5 mlin 2 minutes)
(mi/min.)
Pressure applied: 70 gicm?

(after 1 min. wait)

30
Results are reported as area of stain/wet-through in units of square cm (cm?2) at
loadings of 5, 10, 15 and 20ml.

Test solution type and volumes utilised in the test methods.

35
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of cellulose fibres (airfelt, tissue) and absorbent gelling materi al

requires several m nut-es before fluids can be adequately absorbed
and tightly bound. Unbound di scharges, occupying void or inter fibre
spaces are very nobile and can quickly nove to the porous backsheet
to be extrwgewhsgssder pressure or transported 20 througgr,bmfk_sheet
via capillary forces. The high gush simulation test is
performed as detailed in the above #general description under the
following conditions for a typical sanitary napkin: Test Sol uti on:
Synthetic Uine + 1% Surfactant 25 or
Artificial nmenstrual fluid + 1% Surfact ant @ush Vol ume (m): For

Sani tary Napkin §0ofder to reiiabil@%%e%‘ﬁl%%%,ﬁ%ﬁb?é hablel%ag( I'fefef &s@hﬁ}tﬁew
vai ) 5o test 'sohRBy, rordons shouls bé kel o, o et y8enSaNtani t s
of square cm ( napkins jje designed to cohtaire nEmatraalsdisthdrges.OThetd @iBchatges cas -
Method 1b: Repggighitd Gakiod fir direrbt- Wtk And ma contain vaﬁo\tln\gle%é%oﬂg acids

n this firsr 8ed;celemen WRe Foaminants feam dail ihyolsnisarattices bwsating:t
under ror FI t y plaunbiefing étaiy madimewwﬂy Sniﬁﬁﬁlﬁgﬁﬁtﬂﬁ%ygfégé[veqs
reasured. The. |3 8prgE Brlonky ohell Beg & Helmingd gt bl pefsiunCiichargs ca
5 sanitary napehaviour cambe simlated wsingnertificiak mensthnual Auigkderived frbms shegp's on
LD b B i g i S et Sl Tl
5 o) 2ot B e B w8 i 2 Vinh S By B s st BOPBE B b
liquid to be abs®gysh skuationsevill fatbwishindhisi range. Likewise znsanitapy aapkindn-use 5
m nutes. Aftermayitie Rpetitvbly Radedap (P26 I (85 W-diﬂb’ghﬂﬂ@ A kiq’sofaufiﬁﬁw ed
and recorded.  Hg PhaPSallicm Mghel Typically & saritany sad wil have 10 milosd (90% of
all pads) or less.
15
Although incontinence pads, baby diapers or pantiliners (pads wom by a
woman between the period or at the start/end of the period) have different
requirements to those of sanitary napkins, a test soiution closer to urine
discharges can be used even on sanitary napkins. Nevertheless, bodily
20  contaminants (fatty acids, surfactants and detergent residues) are still found and
it has been determined that the addition of surfactant to a synthetic urine
solution correlates well to conditions found in use. Since it is a common practice
to use feminine hygiene products (sanitary napkins, pantiliners) as light
incontinence devices, it is also appropriate to assess potential breathable
25 backsheet materials or constructions with a synthetic urine solution containing
surfactant. The volumes again are chosen to reflect typical conditions that this
application is likely to expose the products to. For diapers or more stressful
incontinence applications the methods can be readily modified to simulate
higher test solution loading volumes and rates of delivery.
30

Preparation of Test Solution Synthetic Urine + 1% Surfactant (UreaB/1%).

The test solution Synthetic Urine is first prepared in a 10 kg master batch and
smaller quantities are removed as required and surfactant is added. Each 10 Kg
35 UreaB batch is composed of the following components:
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I's again subjected to a second 5 ml |oad of test solution. Again, after the
1 mn. wait for the liquid to be absorbed the sanple (now contai ning
10 mM of test solution) is placed under pressure for 5 mnutes. After
this period the size (area) of wet-through is neasured and recorded.
The pressurwoisszdomredi ately renoved 15 and the sanpl e | SCHYaI620688bj ect ed
toathird 5 mM |oad of test solution. Again after the 1 mn. wait
for the liquid to be absorbed the sanple (rm@w containing 15 m of
test solution) is placed under pressure for 5 mnutes and the stain size
(wet-through) is again neasured. The cycle is continued until the pad has
been | oaded to 20 m . 20 Test Sol uti on: Synt hetic
Uine + 1 Y%surfactant or artificial

menstrual fluid g 1 % surfactant Gush Vol anltary
. i rg?m't' Formula Uﬂﬁar‘tﬂ}l)IOKg ézﬁ

napki-n repetltle‘é0 se 5 ngs

Maxi mum Load: Urea 20 m Loadi ng Rate: @.e 5 n1 in
2 m nutes) So |5'ﬂ1/CfH!6hde PresNaot appl i ed: 7@0@

(after 1 mn. | Resul ts ted as ar of

st ai n/wet-thrso\tlj\gﬂ @'W‘%quare cm “fgﬁ? ?ﬁ?ﬁ’ qq Dadi ngs of 5,

10, 15 and 20mn .Calcium Chloride  Test sol @aCiy type and 69l urres utilised in

the test nethod WO 97/ 24@% )
PCT/ US96/ 20685 “Distilled Water %39 In

order to reliabily assess the potential breathable backsheet designs the
test solution coxiflireagents smeur‘laeagenmecdued and tavanlab!edfrom stahdaek . Cliami'calary

napkins are gesi 0 l; e C
be quite var g’ed %‘ﬁﬁ%&f tlgdrag rren anyijl T @u@g gfbﬁﬁsq%e\?elrpéé&? i t ty
acids 5 .and d&0Migdar "E‘i‘\ﬂ@"%'dﬂ?%?ﬂ’%ﬁf'@ typi Vo%l 6 polut &313&
(washi ng, Surfactant is prepared by mixing 90 ml. UreaB solutlon wnth 10 mI Surfactant.
The UreaB/1% solution must be constantly mixed to ensure the components do
not separate prior to usage.
15

Preparation of Test Solution: Artificial Menstrual Fluid + 1% Surfactant

Artificial Menstrual Fiuid (AMF) is based on modified sheep’s blood that has

% been modified to ensure it closely resembles human menstrual fluid in viscosity,
electrical conductivity, surface tension and appearance. In addition we introduce
a surfactant (1%) to this test fluid (supplied by by Pegesis/USA) to better reflect
stress situations in which typical hygiene practice (and in some limited
situations, dietary influences) may introduce  additional surfactants or

35 unexpected levels of, for example, fatty acids, that might lower the blood surface
tension. Low surface tension menses is the biggest contributor to through
backsheet wet-through failure on a breathable absorbent article such as a
sanitary article.

30 Reagents:
1) Difibrinated sheep’s blood is available from Unipath S.p.A {Garbagnate

Milanese/ltaly}.
2) Lactic Acid from J.T. Baker Holland Reagent Grade (85-95%wi/w)
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| aundering etc.). These conponents are extrenely nobile and may have very

| ow surface tensions. It has.been determ ned that actual nenstrual

di schar ge behavi our can be sinmulated using artificial nenstrual fluid
derived from sheep's bl ood and nmucine with the addition of surfactant
as detail The volunes 10 of test solutions up ss2okssf O @
gush is sﬁ??il}?l&gl\r%%ly hi gh so that 99% of all in- uggQIé%Sh sist uati ons
will fall within this range. Likew se a sariptary napki n in-use may be
repetitively loaded up to 20 m (95 % of all sanitary napkins fall in this
range) but seldom higher. Typically a sanitary pad will have 10 m | oad

(90% of all pads) or |ess. Al t hough i ncontinence pads,
baby. di apers or,pantgl,i : NSRS t n the period
or at the start?’gnd %étagﬁ@ﬁdw%g\ﬂg@lﬁﬁ?ﬁ% l'e"ral'tc ' lér)%ql:jﬁ&errents to
those of sanitary ndpeagentgeadeest sol ution closer to urine di schar ges

can be used evegy on prdyphate/Biifdt'Sdlifie THBIH @ Siga divdthical CEUSA,
contam nants (fatty surfactants and detergent residues) are still

h%lCl ds
f ound and it EanéEﬁ erm ned t hat t_he addi tion of surfactant to a
synthetic ursne5)  SodiomChlonidefiomSBigmaLhemicalCo.diSAl Reagent graded i n use.

Since it is a CW”GQ%I?F“&?}%%@ sl,é,gﬁ;@ﬁ,ﬁ,@épga USATgS NGRS uct s

(sani tary napkins, pan I ncont'i hence devices, it is
al so appropriate to %gggkéﬂgbtential breathable 25 backsheet materials or
constructions wyjh aDistillédWater. uri ne sol uti on containing surfact ant .

The volunes again are chosen to reflect typical conditions that this
application is lLikely to expose the products to. For diapers or nore
stressful 1 SteR3nhtinence applications the nethods can be readily |
nmodi fied to sinmPrepare a 9 + 1 P4 bactic Acid Sohdiontbyodisséalatibmof lacliciatid powder ané's
of delivery. 3(&- . Wa%’repar ation of Test Solution Synthetic Uine + 1%
Sur f act ant (Urea?/hﬂg/g. i The test solution Synthetic Uine is first

prepared in a 1@8t@R2imster batch and smal ler quantities are renoved
as required and Prgpdrecd $0% PctassiutaHydraxide (KOHYsoldfion by dissolvirigcOHspowder

PCT/ US96/ 20685

conposed of theu{tguisqmg%gé}.rrponents: WO 97/ 24096 -

Step 3: _
Prepare a Phosphate buffer solution buifered to pH = 7.2. by dissolving tablets
as directed into 1 L distilied water. '
20 Step4: i
Prepare and slowly heatto 45+ 5 °C a solution of the following composition:
0 460 + 5 ml of phosphate buffer solution
0 7.5 £ 0.5 mi of KOH solution
Step &:
2s Prepare a Mucous Solution by slowly dissolution (with constant stirring) of
approximately 30 grams of gastric mucine in the pre-heated (45 + 5 °C) solution
prepared in step 4. Once dissolved the solution temperature should be
increased to between 50 - 80 °C and the mixture covered for approximately 15
mins. Tum the heat down to maintain a relatively constant temperature between
30 40 and 50 °C and continue to stir for a period of 2.5 hrs.
Step 6:
Remove the solution from the hot plate and allow the solution (from step 5) to
now cool to less than 40 °C. Add 2.0 ml of the 10% lactic acid solution and mix
thoroughly for 2 mins.

33 Step7:
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Conponent : Formul a Quantity/ 10 Kg batch Ur ea

200 g Sodi um Chl ori de . - NaCl 90 ¢ S
Magnesi um Sul phat e MgSO er]r.7H err]O0 11 g Cal ci um

Chl ori de CaCl [err] 6 g Distilled VWater

H err] WO 97/24096 9693 ¢ Al'l reagents arRCT 696083 G ade"
and avail able fromstandard Chem cal 10 suppliers. Additionally
surfactant is supplied by Pegesis, U S. A Pelsperse 200M. For

i ndi vi dual neasurenents typically a 100 m. test solution U eaB/ 1%
Surfactant is prepared by mxing 90 m. UreaB solution with 10 nl.
Sur f act ant. The UreaB/ 1% sol ution nmust be constantly m xed to ensure

the conponents dpjace the stitiohcinaindAgtoplave anidchest 3@ & tempkhature of 121 °C for 15
Preparation of Test Solution: Artificial Menstrual Fluid + 1% Surfactant

Artifi-cial Menst M3 Fluid (AVF) is based on nodified sheep's blood that
has 20 been m@#@pP8ad to ensure it closely resenbl es human nenstrual

fluid in viscosi iaflow the sol@tid?\C’éd £661l toCronet. Enhperhtire Sindf @ife MeldS 1 Gt e di-
appearance. In a |t| ﬁ’éﬁ § oduce a surfactant (1% to this test

fluid (suppliéd to better reflect stress
situations in Wnich typi cal hygi ene practice (and in sonme [imted

situations, diet g ‘eég ARPCSiebarilién 3! GiSUuRg, pH eifitiv k%bamréﬂ%
§|Q§‘?PJ

unexpect ed Ieve ratty aC|

bl ood surface  ©nsu F'?%e"et'ﬁr%mﬂ thgt HP—P"B‘P Ej‘@?’i‘t’“a'
contributor to tlblood{(see referbmé«bhé;esumng t“ano Bigchemiié wWee Menstudlblutast aZble

absorbent artjcl tes: ;
O o T (e PR R o B0 RO 88
{ Gar bagnat e the rangg)of 4 1. i%ang the chvity indhge,
Hol | and Reagent @aagbw:?ﬁo%s’/wm mmho) If th&\QisedsiR 3P fiot within the range specified
PCT/ US96/ 20685 above it should not be used and a new batch of AMF needs to be prepared.
This may require adjustment to the quantity of gastric mucine used. Since this is
t5  a natural product its composition may alter from one lot to another.

For individual measurements typically 100 mi AMF test solution with

surfactant is prepared by mixing 90 mi AMF solution (maintained at 25 °C) with

10 mi Surfactant. The AMF/1% surfactant solution must be constantly mixed to

20  ensure the components do not separate prior to usage. The solution shouid be
used only within 4 hours of preparation.

Method Nr. 2: Fluid Contact angle determination

25
The contact angle test is a standard test to evaluate the nature of the
interaction between a solid surface and a liquid droplet. The contact angle, a
droplet forms on a surface is a reflection of several interactions. The nature of
the liquid, its surface tension, the nature of the solid and surface abberations in
30 addition to the nature of the liquid-solid interaction. Generally, a droplet on a
rough surface typically exhibits a higher contact angle than a droplet on a
smooth surface of the same chemical composition. if a droplet of water exhibits
a contact angle greater than 90 degrees the surface is considered “hydrophobic”
to the liquid. If the contact angle is iess than 90 degrees then the surface is
35 deemed “hydrophillic”.
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30 3) Pot assi um Hydr oxi de (KOH) from Sigma Chem cal Co. USA,

Reagent grade 4) Phesphate Buffer Saline Tablets from Sigma

Chem cal Co. USA, Reagent grade 5 5) Sodium Chloride from

. Sigma Chemical Co. USA, Reagent grade 6) Gastric Miucine from Si gm
Chem cal Ggododfdype 111 (CAS 84082-64-4)  perusesidosss

Distilled Water. 10 Step 1: Prepare a 9 [err] 1 % Lactic Acid

Sol ution by dissolution of lactic acid powger and distilled water.

Step 2: Prepare a 10% Pot assi um Hydroxi de (KOH) sol ution by

di ssol vi ng KOH powder 15 into distilled water. Step 3:

Prepare a Phosphate buffer solution buffered to pH = 7.2. by dissolving

tabl ets as directed into 1 L distilled water. 20 Step 4:

Prepare and slowy heat to 45 [err] C.a solution of the foll ow ng
conposi ti on: —_%@Aegqs&&éu_mﬁasm fin t 088511 of phosphate buffer solution
o7.5[err] 0.5 mM of KOH solution Step 5: 25 Prepare a Micous
Solution by slowy d&hss ' it t I & LN .0f
approxi mately 30 gr ?rrr'r% g'#d{ég%%}'rqg %Manhﬁldgeﬂﬁl{%gt%rg_tapértre%ga‘fa db? jf%ea[sé'm bg _a
[err] ) sol uti ovariety of techpjgugsfrer both epligal analysis of aidsoplet.enia sudacstombren
‘tenperature sholigbleetechniques. THS tegfiqhe Qtilkid Ve Indifture EBniaRt © gieaikduié"e
maintain a el eV 3R TRbduet 2 me princinal il teShikida g dh £uBend & |
and continue t csanaple of the solidoviepa watervessaland slowly lowerdhesample to a defined
R th | UddellP i tilagi I ; i f t 5
to ﬁﬁw‘g“éﬁ j@‘*ﬁ%ﬁg@fﬁ%’“ﬂ a“‘é?‘“%%ﬁeé’.‘%@ e ?ﬁdﬂsﬁﬁﬁﬁc%fﬁegc% )
sol ution andf ni'Re water on, &éﬁf‘% pample gn, contact {zerogimmersion depth) is
measured by a microbalance and the cosine of the contact angie is then
determined from the equation:

5

Whgfe F = Sample force at zero immersion depth as determined by
20 the balance (mg)
' P = Perimeter of sample at the interface (cm)
ST = Surface Tension (dynes cm)
Cos@ = Cosine of contact angle
g = Acceleration due to gravity (at measuring iocation)

25
The equipment used to measure the contact angle is a Automated “Dynamic
Contact Angle Analyser (model DCA-322)" manufactured by Cahn Instruments,
Inc. Cerritos CA 90701-2275 USA. For each material assessed (see Table) a
sample (24 mm x 30 mm) is prepared and attached to a glass slide as specified

30 in the equipment manual. Great care is made to ensure the material sample is
not touched that might otherwise contaminate the material surface. Each
material is measured 5 times to ensure accuracy of measurements and to
minimise impact of manufacturing variability or surface irregularities.
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WD 97/ 24096

PCT/ US96/ 20685 . : 31

Pl ace the solution in an Autoclave and heat to a tenperature of 121 [err]C
for 15 m ns. Step 8: Al'low the solution to cool to room
t enper at ure wpooshidsut e 1 to 1 with the di- 5 fi bri nat edrctmasssi2e58%| ood.
Fol | om ng AMF preparation its viscosity, pH and conductivity are neasured
to ensure the bl ood characteristics I8® in a range close to that of
nor mal nenstrual bl ood {(see reference H J. Bussing "zur Biochem e de
Menst rual bl utes™ zZbl 10 Gynaec, 179,456 (1957)}. The viscosity should
lie in the range of 7 to 8 (units cStK). The pH should lie in the
range of 6.9 to Taflednd the conductivity in the range 10.5 to 13
(units mrho). IfTThe viscosity is not within the range specified

above -it shoul d not be used and a new batch of AMF needs to be prepared.
Thi s may requi r eSarkicestooptact t angles ol swrfaces offollpwing i surfacei Aensien: redugtione
this is 15 a ngbatshtid itkietals bEmARIMPSIENIEER Wers rbdstfed.” Om one | of t0

anot her . ndi vi dual neasurenments typically 100 m AM- test
solution wth’ surfactant i prepared by mixing Q0 AME—sal uti on

(mai ntai ned at PBx4mplet t h | Surface 10 m  Sur f act ant} CdritactAMF| Contaet f agt ant

sol ution must bg constantly m xed to 20 ensur¢g A,{bqeconp )RﬁﬁlFS do {not
separate prior {o usage. The solution should be useg only witthin 4
hours of preparfti on. ver\Wrdeeated pTreated o ¢ont act
angl e determ nagi,on 25 . The contact]{ angle te$t 1s a stiandard
test to eval uat $t he naturecgfe-{ﬁaue . interadtion between a solifd
surface and a | fquid dropl ¢Suppias: Walldsaft Denmack, lrzero 18Dl et fqrms on
a surface is a feflection dMetmareKatkar Nt er acti ons| The nat yire of t he

liquid, its surface tension, the nature of the solid and sdrface

abberations in { 30 additijon to the nature of thie |iquid-$olid

i nteraction. Ge%&r ally, a ¢LDpEFiCode X-1522 [ ougZur f ac¢ 1Y pi cal lly
a

exhibits a highg¢r contact 3JsgipgiidrhTredegds oshet on snoot h syrface
of the sanme chefical conpogition. If a droplet offwater exhibits a

contact angle gfeater than|{90 degrees the surface|is considered
"hydr ophobi c" Cc LDPE Film Code X-1522- 102 144

both sides treated
Supplier: Tredegar USA

D LDPE Film code X1522but | 80 103

unperforated: ,
Tredegar Film Products B.V.

Holland both surfaces treated

E LDPE+Silicone (8%) Film 92 na
(unperforated):

Tredegar Film Products B.V.
Holland both surfaces treated

F LDPE+Silicone (16%) Film:- | 102 na
both surfaces treated
Tredegar Film Products B.V.
Holland

G Film Teflon (ribbon not 130 na
. apertured)
3M Corp. USA
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tothe liquid. If the contact angle is |less than 90 degrees then the

surface is 35 deened hydrophillic". WO 97/ 24096

PCT/ US96/ 20685 32

Basi c Principal of the Methods: The contact angle a liquid
makes on awp4whihiee can be neasured by a 5 variety of pbemRsy s from
both optical analysis of a droplet on a surface to nore relrabl e

techni ques. The technique utilised to neasyre contact angle is the
"Wl helnmy Plate Techni que". The principal of this technique is to suspend a
sanple of the solid over a water vessel and slowy |ower the sanple to a

defi ned depth into the liquid water and then renove it. The retarding
force exerted by 10 the water on the material sanple on contact (zero
i mrersion depth) is measur ed by a, m crobal ance and the cosine of the

contact angle is thdW contact gagle of; adiguid, ema suface and ghe ability ofa porous
Wher e F matiriabite thansmit liquids reithertiroagie tapiiaiyhop exiesion Hrocssty is 20

I erThan oy pendent an suece aberafis or &y, Hiktier e S of iy M

~ Cos[err] = Tosandhew itisiaraets withithe surface as well as the mechgnism of transpbetr The on

- due to gravitytestsonitian dtiisdl inofis tedf)s didbiled water with a high hydrophilicity and
high surface tension. This leads to contact angles that are higher than those
typically found or expected to be found with menstrual fluids or urine type
discharges. As such the absolute contact results detailed in the table need to be

10 viewed with caution. A contact angle greater than 90 degrees with water does
not imply that the material pores will exert a negative capillary force on
menstrual type discharges. However, an increase in the contact angle will work
towards lowering the extent/efficiency of liquid transport (either capiltary or
extrusion based) through the material in question.

15 na= not applicable, material already exhibits high contact angie.
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The equi pnent used to neasure the contact angle is a Automated "Dynam c
Cont act Angl e Anal yser (nodel: DCA-322)" manufactured by Cahn Instrunents,
Inc. Cerritos CA 90701-2275 USA. For each material assessed (see Table) a
sanple (24 mMmx 30 mm) is prepared and attached to a glass slide as
specified wihnudet he equi prent manual . Great care i s nmadeTIUSYE 20888 ¢ t he -

material sanple is not touched that m ght otherw se contam nate the
material surface. Each material is mgasured 5 tinmes to ensure
accuracy of neasurenents and to m nim se i npact of manufacturing
variability or surface irregularities. WD 97/ 24096
PCT/ US96/ 20685 ' 33 Tabl e 1:
Surface cont act 9s of welThsih Tdstihg Relstills sur f ace tension reduction
treatnment) of materrals commonly avail abl e were neasured. Exanpl e:
Surf ace el L Conht-act
Angl e Angl [eExmple Test Test Wet-Through | Wet-Through eat ed
Treat ed A Core Ti gsue Su LR
Wal ki sof t Denm# k, -z¢ro 131 % . ( ngrrar Kogﬁiw B
LDPE Fi | m Code [X- 1522 Spiution Besign Untreated Treatd"i o
Tredegar USA [ LIRE 1l m a1 5202 102 144
both sides treat®d UreaB/1% Saopl i gr: Trétegarj USA -
LDPE Film codteP(1522 byt 1% 10344 70 unper f or at ed:
Tredegar Film Pfoducts|B. V. )
dar H ” AMF/1% 1b 90 -
2 UreaB/1% 1a 41 zero
AMF/1% 1a 70 zero
AMF1% 1b 90 20
3 UreaB/1% 1a 41 13
| AMF/1% 1a 70 16
AMF/1% i - g0 31
4 UreaB/1% 1a na 3
AMF/1% 1a na 11
AMFM% " 1b na 35
5 ~ UreaBM% 1a 18 zero
| AMFN% 1a 30 zero
AMF/1% 1b 40 7

Method Nr. 3: - Uni-Directional Fiow Test

5 The uni-directional flow test is utilised to quantify the directional flow
properties of each surface of an aperatured film to bodily discharges. it can be
used as a direct measure of how porous each surface is to the full range of
bodily discharges by simply changing the compasition of the test soultion as will
be detailed following the method description.

10

Basic Principal of the Methods:
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Hol | and both surfaces treated E LDPE+Si | i cone (8% Film

92 na . - (unperforated):

Tredegar Film Products B. V. Hol | and both surfaces
treated F LDPE+Si | i cone (16% Film- 102

bot h surfa ed Tredegar Film Pr

Hol | a C‘%ﬁ,{;ﬁ% Film Teflon (ribbon not 13098%§W
apert ured) 3M Corp. USA 36 WO 97/ 24096

PCT/ US96/ 20685 34

The contact angle of a liquid on a surface and the ability of a porous
material to transmt |iquids either through capillary or extrusion

ure o the |iqui i ba el ' a8 &' i Bialiie s PafoMdndg ot e "
t he nmechani sm omraqtianalmet wameaperaturetésf lmso| tot iliguidst iwhiche simulatings bodily i s
di stilled wat ergjgb A YbodvsPeratrdd i ¥s 4 that shhwgfa &wﬁ&aﬁefé@ﬂééw

This |eads t ! t hat h
found o expect B4 &gn s&“%sfpimawa%@mek%iﬁeﬂ% 3P it thecreveise drecton
di scharges. As shaiid thecfilamobe revessesbandithe testsrdpaatedeﬂaluraﬂy atigodd-aperatuzediced

to be 10 vi ewefi kb a?ﬁ%’tlh %duiﬁﬂqené %@Fgﬁn&bﬁt‘g@g{ﬁ? H:{r??r?sgn gh oW 1N

wat er does naqt | nega‘tlve

capillary forceM§yma Eansmigsipn t"i/%!eﬁf%‘b dewid HSVB@%?“ inthe hteathahle |
t he cont act angbaclcshéétwmstruchon towards | owering the extent/efficiency of
liquid transport (either capillary or extrusi on based) through the

material in question. 15 na not_ap Pl i cabl e, material already exhibits
hi gh contact®angl e. To assess the directional liquid transmission rates of an aperatured film a

simple test is performed in which a liquid saturated absorbent structure is placed
on top of the aperatured film which lies on top of a stack of absorbent blotting
paper. A pressure is exerted onto the total assembly (saturated absorbent
material, film and blotting paper) and the magnitude of test liquid transmitted

is through the aperatured film onto and absorbed by the blotting paper is
measured. In a second experiment the film direction is reversed and the
experiment repeated. The magnitude of liquid transmission through surface 1
and surface 2 are recorded and assessed.

20 Specifically, a stack of 10 sheets with dimensions 12 cm x 12 ecm of
commercially available filter/blotling paper {produced by Cartiera Favini S.p.A.
ltaly; Type Abssorbente Bianca “N30” (local vendor Ditta Bragiola SpA. Perugia,
italy)} are weighed and placed flat the test stand immediately below a
suspended weigh. On top of the blotting paper stack a sample (each surfaces is

2s labelled arbitrarily surface 1 & 2) of the aperatured film with dimensions 8.5 cm x
8.5 cm to be assessed is placed. On top of the aperatured film a layer of fully
saturated absorbent material is placed. The absorbent material is composed of
two sheets of commercially available airlayed absorbent tissue with a basis
weight of 63 gsm (each sheet) available from Walkisoft, Denmark under the

30 supplier code Metmar Kotka is utilised to simulate a liquid saturated absorbent
core. Each sheet of said tissue has dimensions of 5 cm x 5 cm and are placed
to lie symmetrically on top of each other. The tissue structure is then immersed
completely for a period of 1 minute in synthetic urine (see method 1 detailing
solutions) to ensure it is fully saturated.

35

SUBSTITUTE SHEET (RULE 26)



WD 97/ 24096 PCT/ US96/ 20685

35 Tabl e 2: Wet - Thr ough -Testing Results Exmpl e Test
Test Wt - Through  Wet - Thr ough
(sgcm (sgcm Sol uti on Desi gn Unt r eat ed
Tr eat ed* WO 97/24096 Ur eaBl/ 1% la PATIUSY6/20685
- AMF/ 1% la 70 -
AMF/ 1% 1b 90 37 - 2 Ur eaB/ 1%
la 41 Zero AMF/ 1% la
70 zero AMF/ 1% ' 1b 90
20 3 Ur eaB/ 1% la 41 1.3
AVF/ 1% la The tissue is réfoved from the ligkid and held in a vertical positidfbi 60

. . 0/ - .
ﬁg . 92 seconds to allow%]xcess ﬂtﬂ\w fggm befo.re b%ﬁip?é&eé’ mmedxately@ top of
11 the apemtyredfim. The saturated tissue is placed centrally on the aperatured
S Ur eaBk; ih%hat is also pé@itnoned centrally on1ffe biotting paper Z&ick.
AMF/ 1% zero AMF/ 1%
1b 540 Met hod Nr. 3: -

Un-Di rectional Fl ow Thethe final stage of the test a perspex block (dimensions 8.5 cm x 8.5 cm)
is placed centrally on top of thew saturated tissue structure and the weight is
automatically lowered onto the sample and exerts a pressure of 130 g/cm?2 for a
period of 60 seconds. The lowering of the weight and time is controlled via a
10 simple electronic device to ensure reproduceability from one test to the next.

The pressure exerted onto the total assembly (saturated absorbent
material, film and blotting paper) causes the liquid in the saturated tissue to be
extruded onto the film and should the directionality of liquid transmission through

15 the aperatured film be favourabie liquid can move through the film and be
absorbed by the blotting paper. When the weight is removed the layers are
separated and the blotting paper is inspected for liquid wetting and weighed.
The weight difference (before/after) is recorded and compared to a second
experiment in which the direction of the aperatured film is reversed and the

20 magnitude of test liquid transmitted through the aperatured film in the reverse
direction is measured.
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The uni-directional flow test
can be

full range of
the test swgl,t,mgk as wll
descri ption.
97/ 24096

36

per for mance of uni -
whi ch simulating bodily dis
that shows a distinct preference
surface to the_other but not

will
show

al so,
m ni

t he breat habl e@émfplegé;g?éf@gi %ﬁi'&?‘?ﬂﬁ

The basic principal of t3he t est

char ges.
to

di.,recti

naapve ma

in the reverse direction
be reversed andablgd:t est repeated. Naturally a "good aperatured

of the Met

i hat
na S curre

Is utilised to quantify the directional
properties of each surface of an-aperatured filmto bodily discharges.

Eg@%&%ﬁss

PCT/ US96/ 20685
Is to evaluate the
di rectional / one way aperatured films to |iquids
A "good aperatured filnt
fluid transm ssion from one

fl ow
|t

used as a direct measure of how porous each surface is to the

bodi Iy di scharges by sinply changing the conposition of
be detailed followng th
Basi ¢ Pri nci pal

WO

is afilm

5 should the film

filn
In addition to a distinct directionality to fluid transm ssion,

R bl s’

di rectional sl i tange of companiesihawe bees desied and theeresults are detailediin Table 3j npl e

test is performed in which a quU|d saturated absorbent structure is placed
on top of the Crir——r t
bl otting Magerial A pressure |s Jestted Sumface fhe Surhlceas cSudrface 2
(saturated abgor bent mat eri fl | and tti er) |a
magni t ude of gest liquid transm se?jlh?%m ‘ngph the gipagrat rgge#ibpm onto
and absorbed Ry the blotting paper is ihﬁ%’&"e through s ¢ cwetthru

- experinent th X rection is|reversedjand the expe in:;in} 2
repeated. The e of |iquifl transnigsion through surfa¢e 19M and
surface 2 arelCEIALBEE)and assesped. 20 Spefifically| &ilicoaek jof 10
sheets with dij sapglie? Todk? xms&zl’tﬁewlb% 20pEf ci of By ayail afjl e
filter/blotti a Fgvj ni Type

Abssor bent e B;j

. Tl o L

@gég el

fjt a Bragi o

apébﬁ. Per ugb? v

|Example 2; 3g/m2
CPT (HDPE) Silicone
Supplier Code: 15112 | UreaB/0% 2.3 0.8 0.5
Tredegar  Corporation{ AMF/0% 13 0.5 03
USA
Example 3: 5 g/m2
Airlayed Tissue (2 layers Silicone
each layer 63 g/m2 lower layer
basis weight) only
Supplier Code: UreaB/0% 27 2.7 1.1
Metmar Kotka, Walkisoft
Denmark

AMF/0% 17 17 0.8

Test Solutions:

10

Preparation of Test Solution Urea B/0 %.
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Italy)} are weighed and placed flat the test stand inmedi ately bel ow a
suspended weigh. On top of the blotting paper stack a sanple (each surfaces
is 25 labelled arbitrarily surface 1 & 2) of the aperatured filmwth

di rensions 8.5 cm x 8.5 cmto be assessed is placed. On top of the
aperatured woemaesbayer of fully sat ur at ed absor bentPOTAISes/2068S | S

pl aced. The absorbent nmaterial is conposed of two sheets of
comercially avail able airlayed absorbent t88sue with a basis wei ght
of 63 gsm (each sheet) avail able from Wl ki soft, Denmark under the 30
supplier code Metmar Kotka is utilised to sinulate a |liquid saturated

absor bent core. Each sheet of said tissue has dinensions of 5 cmx 5

cm and are pl acémhe test soldtidn Synthetimbitine Urea B/0 b Isqrephreddn thesérme maroe as

i syntnet i o ur e et CEIWGERSE B0, %, excRpFIhAY o byRbafy BBl 14 the Bt S

ful |y saturat ed.sohgion. WO 97/ 24096

PCT/ US96/ 20685 37

The tissue is renmoved fromtheyl Laui ' i gal position for
60 secdnds to al | ow exce®® A pt S0P QL YDERARR.| aced

| mredi ately on top of the aperatured film The saturated tissue is

Do T Te ont by oA difpdkable” bHIcRS' designed tol Ebrta bodily™WhSteRdid flififing a
of the test a pienBabiekackshest isHesianed 10 allowair andwates vapour commiyialion
central ly on tomwitif thelexiernal eméoarhent.sSFheeextentiot efficiencylof this precess (in terms

t tically, | i i
aut omat i Cal | ¥, | leiohdud Be kB 15'15 obpfl a4 OP e itbosaile artictes

ri 0 eco . oweri ng of the | mcand
Lime is control |bisatablebackyg and pariculagy. the,ppen arBe ik tedlons.that lie.close o the
r epr oduceabi | i t yoddycon wineretpests dfcthelbobdycare. susceptable to occlusibine I this test enly

ted to th | . i .
D b T kbl AR A SR e i e Mol

extruded onto tHevelsg @saRveragedleyel reflecting the tqtalproguctyi d t r ansni ssi on
through 15 ¢ he aperatured film be favourable |iquid can nove through the

filmand be a é@btﬁi’rgﬁl Bmegh%h%%g paper. \Wen the weight is
removed the | ayers fd the blotting paper is inspected
for liquid wetting and wei ghed.
The open area can be determined for both material(s) that are assembied
or combined to form a breathable backsheet construction or for an absorbent

20 article containing a breathable backsheet or construction.

Materials: the open area calculation for materials is relatively straight
forward. The material sample is best viewed microscopically and a
microscopically expanded image or a still photo should be recorded. The image
2s  can then be placed on a sheet of mm grid paper to facilitate simple calculation
of the number of holes per sqgcm and the area of each hole. Alternatively the
image can be scanned digitally to determine number of holes and area of holes
per sq cm.The open area is defined simply as the sum of the areas of each hole
divided by the total area under analysis:
30
Absorbent articles: the open area of an absorbent article containing a
breathable backsheet is determined primarily from an assesment of the
‘principal open area” in the regions that are expected to contribute to efficient
communication with the environment. Regions of breathability that are
35 considered of low importance are only assessed as part of the total product
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The wei ght difference (before/after) is recorded and conpared to a second
experinment in which the direction of the aperatured filmis reversed and

t he 20 magnitude of test liquid transmtted through the aperatured film
in the reverse direction is neasured. WD 97/ 24096

PCT/ US96/ 26353 3 Tabl e 3:
Exanpl e aperatﬁfogfj films and alternative materials current ’ys%s\llzaofsfabl e from
a b5 range of conpani es have been tested d the results are detailed in

Tabl e 3. Mat eri al est Surface 1 Surface 2
Surface 2 Sol uti on Vet - wet -

Tr eat ed Thr ough t hr ough

‘é"/eﬁr[ tem ]” en area” value. For example in the absorbent article if breathability
Silicone isuprpvided incragions)natdn intimgte gontact with, or ip regions of thegabsorbent 1. 1
Tredegar  Cor aftick! that arebftikely to contdbufte to skin odthision then tﬁbfshould nbbe
Exanpl e 2. assessed as part of the “principal open area” calculati g/nferr]

CPT ( HDPE) P ulation. Sil'i cone
Supplier Code: 15112 Ur eaB/ 0% 2.3 0.8 0.5 Tr edegar
Corporation AM/ %2 - 1.3 0.5 0.3 USA Exanpl e
3: 5 g/nmerr] Airlayed
Tissue (2 | ayers Silicone each |ayer
63 g/nferr] The product is microscopically examinedvand| shoald regionsbef differing ght )
onl'y . levels of porosity exist these are quantified and graded. Should regions of

10 differing permeability exist one would typically expect to find usually only regions
of some permeability or no permeability. Nevertheless, should this not be the
case each region can be marked for later assesment.

Step 2.
15
~ For each region a microscopically expended image or still photo should be
taken. The image is placed on a sheet of mm grid paper to facilitate simple
calculation of are of each hole and to determine the number of holes per sq cm.
Alternatively the image can be scanned digitally to determine number of holes
20 and area of holes per sq cm.The open are is defined simply as the sum of the
area of each hole divided by the total area under analysis:

This analysis is continued for each region of varying porosity or
2s  breathability.

The total product “averaged open area” value is then caiculated

30 Step3:
The ‘principal open area” is simply the the regional open area as

calculated in Step 2 that occurs in regions of the pad that are anticipated to
contribute the most to the benefit of a breathable absorbent article in use. This
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Suppl i er Code: Ur eaB/ 0% 2.7 2.7 1.1

Met mar Kot ka, WAl ki sof t Denmar k AMF/ 0%
1.7 1.7 . 0.8 Test Sol utions: 10 Preparation of Test
Solution Urea B/O % WO 97/ 24096

PCT/ US96/ 204i597/24096 PCARUS9620685 The

test solution Synthetic Uine Uea B/O %is prepared in the sane nanor as
the test solution Uea B/ O % except that nogsurfactant is added to the test

sol uti on. Method Nr. 4: - Determ nation of Open
Ar ea: A di sposable article designed to contain bodily wastes and
featuring a br eat habl e backsheet is designed to allow air and water
vapour communi Cajgselment of n%'bBl éﬂ"ﬁéc&ﬁ&&‘yﬁé#mﬁ"ﬁ’éuﬁ]@ﬁﬁ@tbut E8f b8 MUY inUne

ef ficiency of thi iwgrocess In terns consurrer benefit) can be
linked to the o MEYSof the di sposabl e articles br eat habl e backi ng
and particularly the open area in regions that I le close to the body
or where parts of t r &Eﬁé) Wd?n Aativ y
the open area of a Jaé‘r’@%g%lﬁ ‘@@E t,sal S a |§éh terérrgr&{‘& thﬁé& @&l

| ocal i sed 5 #’@Nﬂ% [woman, °&§ SANIAN l!' P(e t ingentinence arlicle) agd An

product . b15d assesmenBsThadd as wwhel'e tHe articie & trhcldse proximity to the m anden
area can be det WS
conbined to for %g‘d&?&\t{aﬁfq&%@ fgconss%%}%ta%(%% or %Tpnlwﬁgry rld‘
20 article contghoyldhtheobagking DP@Q?a'Bk@We@’!e heseJegions ithey W°U|d then be
clasified as “principal open area” regions.
10 :

Approach 2: The article is assessed purely technically from a data bank
analysis that matches specific article characteristics that will impact pad
conformity to the body (measures such as flexibility, article dimensions,
thickness etc) to known wearing characteristics. From this purely technical
15 analysis primary or secondary regions can be specified.

Example aperatured films and alternative materials currently available from
a range of companies have been tested and the results are detailed in the table

4.
20
Table 4:
Example | Material NoHoles |Ave.Hole |Open Area
N/ sqem Area %

1 CPT (LDPE) 110
Supplier Code: X-1522 | Surface 1 0.43 ~47
Tredegar, Corporation | Surface 2 0.13 ~ 14
USA '

2 EVA-HEX 89
Supplier Code: Surface 1 0.42 ~42
4017050
Tredegar, Corporation | Surface 2 0.16 ~16
USA

3 CPT (HDPE) 110
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Material s: the open area calculation for materials is relatively straight
forward. The material sanple.s best viewed mcroscopically and a

m croscopi cal |y expanded inage or a still photo should be recorded. The
image 25 can then be placed on a sheet of mmgrid paper to facilitate
sinple CaLQ%d%ﬂéMI of the nunber of holes per sqcmpifisbdiResd’ ea of
each hol e. ternatively the i mge can be scanned digitally to
determ ne nunber of holes and area of hole per sq cm The open area
is defined sinply as the sum of the areas of each hole di vi ded by the
total area under analysis: 30 Absorbent articles: the open area
of an absorbent article containing a br eat habl e backsheet is

determ ned prijmarily egr o] "wascilpal opgn hrea”
in the regiong that a §8@<|%3(§6§§' ?@g‘%t ?%ﬁceelo eff{b&ge]nt it

communi cation |[wi t h t hfTedepas Gasperationgi pPurfage dr ¢at hlB ity tmafd8ark 35
consi dered of jl ow i nppggAnce are only aspessed as|part of tlhe total product
WO 97/ 24096 ° '
PCT/ US96/ 20685 40

"aver aged open ar €fie abovefilnkis actriedipensional i with @obicat shaped: aperafure as

breathability ch é{\)érep{)rﬁvéiﬂﬁﬁédl diﬁ&%ﬁ@és the Holb'ﬁi?ﬁﬂ&iiSnQ%te%ﬁ %Be. or

in regions of t sor.be rticle that are unli ke to cont ute to
ski n occl usi on Sm@setﬂé? &Bﬁq’d’sh&e Burface a&sfgﬁ%%gﬂa e r\"gﬁ'F ysed a
"principal agperbresthablebackshest neaterial. Step 1: The

product is mcroscopically exam ned and should regions of differing
| evel s of porosity exist these are quantified and graded. Shoul d regions of
10 differing perneability exist one would typically expect to find

usual ly only regions of sone perneability or no perneability.
Nevert hel ess, should this not be the case each region can be marked
for | ater assesnent. Step 2: 15
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For each region a microscopical |y expended image or still photo should be
taken. The inmage is p”mmmumllﬁlﬁ i of nmgrid paper to facilitate sinple
cal cul ati on of are of determ ne the nunber of hol es per sq
cm Alternativel ¥ thel ge *cah be scanned di gitally to determ ne
nunber of kedema09d0 and area of hol es per sq cm The operPCIWEs6/20685f i ned
simply as the sum of the area of each hole divided by the total area
under anal ysi s: Thi's anal ysi s48s continued for each region of
varying porosity or 25 breathability. The total product
"averaged open area" value is then calcul ated 30 Step 3:

The "principal open area" is sinply the the regional open area as

cal cul ated i n SWMARIS OBAIMEDYS:S i n regions of the pad that are anticipated
to contribute the nost to the benefit of a breathabl e absorbent

article in use. This WO 97/ 24096 . . .
PCT/ US96/ 20685 1. A disposable absorbent article comprising, a liquidspervious topshget ament -

of principal or seggagdpy Mt r&%%d?afsmféetv awtcoﬁé TR&Pmblialt) Said

of two ways: The,arficle nbyare sentatL e
group of usefs (foF°PSh§e & bﬁgﬁﬁ'ﬁe%-oﬁ 5‘ ?%1 Fpe "ﬁﬁg a/
i ncontinence arti clpe)'meddeqmlymenc filrs having tuni shmahMahﬂutdotraMeetuWafdsmhe cle

is in close prOX|m c%#?}g Egf sy
occurs. These are assésse as pri mrgea g%@ aﬁgééaé“'é 5'3:[ c?%t%gégaclgi ng

be porous in any orﬁ?“!ﬂ"sl"'ﬂéﬂeaw F s they woul d then be clasified as
"princi pal open area" regions.
10 said core and said backsheet each comprising at least one layer, wherein

each layer has a wearer facing surface and a garment facing surface and
each of said surfaces of said layers has a fluid contact angle and

said -absorbent article having a lower portion extending from and including
15 the garment facing surface of said fluid storage layer to and including the
garment facing surface of said outer layer,

wherein the wearer facing surface of at least one of said layers in said
lower portion has a fluid contact angle greater than the fluid contact angle
20 of the adjacent garment facing surface of an adjacent layer.

2. A disposable absorbent article comprising, a liquid pervious topsheet, an
absorbent core and a backsheet, said core being intermediate said
topsheet and said backsheet, said backsheet comprising a fluid permeable

25 polymeric film having uni directional fluid transfer towards the core, said
core comprising a fluid storage layer, and said backsheet comprising an
outer layer

said core and said backsheet each comprising at least one layer, wherein
30 each layer has a wearer facing surface and a garment facing surface and
each of said surfaces of said layers has a fluid contact angle and

said absorbent article having a lower portion extending from and including

the garment facing surface of said fluid storage layer to and inciuding the
35 garment facing surface of said outer layer,
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10 Appr oac ' ' | s assessed purely technically froma
data bank anal Eu l Emﬂj ELspeci fic article characteristics that
will inpact pad . e body (neasures such as flexibility,

article dinensions, t hi ckness etc) to known wearing characteristics.
Fromthis technical 15 analysis primary or sec | ons can
be speci fi“ggi.ﬁ4%6 Exanpl e aperatured fil nms and a%’?@ materi al s
currently available from a range of 4ﬁorrpani es have been tested and
the results are detailed in the table 4. 20 Tabl e 4:
Exanpl e Materi al No Hol es Ave. Hole Open Area

N sqcm Ar ea 1 CPT (LDPE) 110

Suppl i er Code: X-1522 Surface 1 0. 43 - 47 Tr edegar,
Corporation Surface 2 0.13 -14 USA 2

EVA- HEX wherein 35e garment facing surfz®eppl atleasbdre of said lagersfinaaidl

Surface 2 0.16
110 wo 97 pbthegwearer facing surface of said same layer.

PCT/ US96/ 20685 42

Suppl i er Code: 9 X- B f : ~ . . .

Tr bdegar, Cor p3i a?\l érk%es%tﬁrrftgg ?réiucugnﬁ an absort%ecﬁ%mcle according to either of
claims 1 or 2, comprising the step of applying a low surface energy material
to the surface of said layer.

0. 42 42 |ower portion haé &'ffic Contact angle greater thyne\ﬂs%fd éﬁé{}ﬁﬁ% on

10 _4. A process for the production of an absorbent article according to claim 1,

comprising the step of incorporating a low surface energy material within
said layer.

§. A disposable absorbent article according to any one of the preceding
15 claims, wherein at least one of said layers below said storage layer
comprises a low surface energy materiai.

6. A disposable absorbent article according to claim 5, wherein said low
surface energy material is selected from curable silicones, fluoropolymers,
20 hydrocarbons or mixtures thereof.

7. A disposable absorbent article according to claim 1, wherein said layer
comprises at least 5% by total weight of said layer of a low surface energy
material.

25

8. A disposable absorbent article according to any one of the preceding
claims, wherein either the garment facing surface or the wearer facing
surface of said layer in said lower portion comprises at least 0.25g of a low
surface energy material per square meter of said surface.

30

9. A disposable absorbent article according to any of the preceding claims,
wherein said backsheet comprises two layers, a first layer adjacent said
core comprising said polymeric fim and said outer layer comprising a gas
permeable fibrous fabric layer.

35

SUBSTITUTE SHEET (RULE 26)



The above filmis a tri-dimensional fiIfmwth conical shaped aperature as
such there are significa il t he hol e di nensions at each

sur f ace. Surface 1 ”ulmmm!“mm'l"m surface that faces the wearer
when used as a br eat habl% backshdet* materi al . WD 97/ 24096

PCT/ US96/ 20668 97124096 PSrrusesnoces  VHAT
'S CLAIMED I S: 1. A disposable absorbent article conprising, a

| i qui d pervious topsheet, an absoykent core and a backsheet, said
core being internedi ate said 5 t opsheet and sai d backsheet, said

backsheet comprising a liquid per meabl e polynmeric film having un
directional fluid transfer towards the core said core conprising

a fluid storage y [
Cayer 10 ggl A d%?@sééﬁ%d%al agfﬁl le accordm <§rlenaf% Pré&ding

ee} ea at | east one
|ayer. wherein . ciaims, whgtein FaidcSOTRLOMPrREs re?%t"&?g S o et
garnment facing s_urfzcompusldg said storage layec landf a second poftionecomprising @ fibagus s

has a fluid contact ayerPe'crj'P ad;%ﬂg@éi&%?ﬁéﬂaeﬁ” icle having a
n

| ower portion extendi’ng rom it kit e garnment facing
surface of safd fluid storage | ayer to and i ncl udi ng the gar nment

facing surface off1sa dispebable! atysrbent article accordingetoeaty tdie weatherpréeéd

surface of at |east

a fluid contact angl ?b%%@kfﬁéﬁ*ﬁéeﬂ ‘%ﬁﬁg sg'gﬁf:%u?{ sglﬂd?%ér%oa R‘%

t he adj acent gar mentanglec Bhdeastir tQcaresterathancihecfluid confact angle of an. acbacent

di sposabl e absor bentgygagé.cl € conprising, a |iquid pervious topsheet, an

absorbent core and a backsheet, said core being internediate said

t opsheet and 'ai d backsheet, said backsheet conprising a fluid per meabl e
12. A dlsposabie absorbent article according to claim 11, wherein said fluid

contact angle is at least 20° greater than the fluid contact angle of an
adjacent surface.

15 13. A disposable absorbent article according to claim 2, wherein said fluid

contact angle of said garment facing surface of said storage layer is at least
a0°,

14. A disposable absorbent article according to claim 13, wherein said fluid
20 contact angie of said surface is at least 100°.

15. A disposable absorbent article according to claim 1 and 2, wherein said
absorbent article preferably has a continous fluid contact angle gradient in

said lower portion.

16. A disposable absorbent article according to any one of the preceding
claims wherein said article is a sanitary napkin or a panty liner.
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25 pol yneric filmhaving uni directional fluid transfer towards the

core, said core conprising a fluid storage |ayer, and said
backsheet conprising an _ - outer |layer said core and
sai d backsheet each conprising at |east one |ayer, wherein 30 each

| ayer has a wwaresse4daci ng surface and a garnent facing surf REE/USPRPO6SS

each of said surfaces of said |layers has a fluid contact angle and

sai d absorbent article having a lower porti 3 extending from and including
- the garment facing surface of said fluid storage |ayer to and including the
- 35 garnment facing surface of said outer |ayer, WD 97/ 24096
PCT/ US96/ 20685 44

wherein the garnent facing surface of at |east one of said |ayers in said

| ower portion has a fluid contact angle greater than the fluid contact

- angl e of the wearer facing surface of said sane |ayer. 5
- 3. A process for the production of an absorbent article according to either
. of claims 1 or 2, conprising the step of applying a |ow surface

. energy material to the surface-em-d*ayer. 10 4. A process
for the production of an absorbent articl ei#g to claiml,

conprising the step of incorporating a |low surface energy material within
said | ayer. 5. A di sposabl e absorbent afticle according to any one
. of the preceding 15 cl aims, wherein at ast one of said |ayers

bel ow sai d storage |ayer C ses’ h.owserf ace energy
mat eri al . 6. A disposablz~absgrbent .artfeclée ‘aceondin Bo ciaims,
wherein said | ow \\\\\:‘.;:..-"g'-f-,'j
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surface energy material is selected fromcurable silicones, fluoropolyners,
20 hydr ocarbons or m xtures-thereof. 7. A disposabl e absorbent
article according to claim1, wherein said |ayer conpri ses at

| east 5% by total weight of said |ayer of a | ow surface energy

material. 25 8. A di sposabl e absorbent article according to any one
of the precediwid@or24096 clainms, wherein either the garnmejcrhaoésidss
surface or the wearer facing zyﬁface of said layer in said | ower
portion conprises at least 0.259g of a lo surface energy

mat eri al per square neter of said surface. 30 9. A disposable
absorbent article according to any of the preceding clains,

wherein said backsheet conprises two |ayers, a first |ayer adjacent said
core conprising said polyneric filmand said outer |ayer conprising a gas
perneabl e fibrous fabric |ayer. 35 WO 97/ 24096

PCT/ US96/ 20685 45 10.
A di sposabl e absorbent article according to any one of the preceding
clainms, wherein said core conprises at |least two portions, a first portion
conprising said storage |layer and a second portion conprising a fibrous

| ayer, said fibrous |ayer being adjacent said backsheet. 5 11. A

di sposabl e absorbent article according to any one of the preceding

clainms, wherein said wearer facing surface of said |ayer has a fluid

cont act angle at least 10[err] greater than the fluid contact

angl e of an adj acent surface.L—E- 12. A di sposabl e
absorbent article according to claim1 mEsaid fluid

contact angle is at |east 20 greater than the fluid contact angle of an
adj acent surface. 22

21
23 + L31
Bl P e Pl s 7 oomionsll s T o). e F Al
2" o o°oooo -5 °°° P '; o° o 5 5o 560 - °°°° = o° 8 n
A N Wy~ A
25 | 8. 29, 130
B ; 1: ,5 J v". ) _-", B _-"; R _-'"; L: ;".; i ,-"u R l :: j',f}
iMlpﬂlpw&Ljﬂlgﬁkpﬂxgwﬂngﬁkkylnm&ngﬁkgmxpwlngﬂkgy'xy
2L i
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15 13. A disposable absorbent article according to claim?2, wherein said

fluid contact angle of said garnent facing surface of said
storage layer is at |east 90[err]. 14. A di sposabl e
absorbent article according to claim13, wherein said fluid 20

contact angl e wO9wmd® surface is at |east 100[err]. 1BCTSIGRBD s abl e

absorbent article according to claim1l and 2, wherein said

absorbent article preferably has a continousjf3 uid contact angle gradient
in said |l ower portion. 25 16. A di sposabl e absor bent
article according to any one of the preceding cl ai mrs wherein
said article is a sanitary napkin or a panty liner.
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