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Field of the Invention

The present invention relates to absorbent ‘articles in particular
sanitary napkin_s with- improved comfort, particularly by the use of
20 breathable backsheets whilst maintaining protection level performance.

Backaground of the Invention

The primary consumer needs which underlie development in the
- 25 absorbent article field, in particular catamenials is the provision of products
providing both a high protection and comfort level.

One means for providing consumer comfort benefits in absorbent

articles is by the provision of breathable products. Breathability has

30 typically concentrated on the incorporation ‘of so called '‘breathable
backsheets' in the absorbent articles. Commonly utilised breathable
backsheets are microporous fims and apertured formed films having

" directional fluid transfer as disclosed in for example US 4 591 523. Both

~ these types of breathable backsheets are vapour permeable allowing
35 = 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 articie. The latter is particularly
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incorporation of breathable backsheets in absorbent articles is highly
desirable from a comfort standpoint, since the primary role of a backsheet
still remains the prevention of liquid leakage, such breathable backsheets
cannot be satisfactorily incorporated into products.
25
- The problem of wet through onto users garments due to the
incorporation of such breathable backsheets in absorbent articles has
indeed also been recognised in the art. Attempts to solve the problem have
mainly resided in the use of muitiple layer backsheets such as those
30 illustrated in US 4 31 216. Similarly European patent application no. 710
471 discloses a breathable backsheet compnsmg an outer layer of a gas
permeabile, hydrophob:c polymeric fibrous - fabnc and an inner layer '
comprising an apertured formed film having dlrectlonal fluid transport The
backsheet construction preferably has no lidbid transport/wet through
35 under certain specified test conditions. Also E_if:ropean patent application
no. 710 472 discloses a breathable backsheet consisting of at least two
breathable layers which are unattached to one another over the core area.
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'n addition thegbovG SRUEAIRE wat Bfrdughl This I tyBidafi§ Uehidied By ileasing the
amount of absorbent material in the article. However, this results in an
absorbent article which is extremely thick which is highly undesirable from
a consumer comfort standpoint. Hence, the absorbent article whilst having

25 the required protection level and still maintaining some comfort benefits by
the presence of the breathable backsheet, suffers from a lack of comfort
from a different source, in this case the increased dimensions of the article.

In addition the above solution also results in a reduction in the
30 flexibility. of the article, particulérly evident as an increase in the cross
section stiffness. It is however also well established that in order to be
comfortable for the wearer absorbent articles need to be cross sectionally
flexible. 1t is believed that the more cross sectionally flexible an absorbent
article is, the less will it be noticeable to the wearer. Thus flexibility is
35 another highly desirable comfort requirement of modern absorbent articles.
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iprovision of an article whose indi-vidual elenents nust neet certain key
‘functional paraneter criteria in terms of «confort provision and/ or
tprotection Thus, there exnsts a dnchotomy in the means available to provide

20 increased consumer comfort in. absorbent products and acceptable
protection levels. it is therefore an objec_twe of the present mventton to
provide an absorbent article having improved comfort which maintains an
acceptable level of protection.

25 . it has now been found that this objective ‘may be achieved by the
provision of an article whose mdeuaI elements must meet certain key
functional parameter criteria in terms of comfort provision and/or protection

~such as the backsheet wet through/liquid permeability, the topsheet
dryness, the core caliper and- core vapour or vapourlalr permeability.

30  Furthermore, these elements are combined such that the resultant product,

~ in addition to these individual elements, meets overall criteria such that it
" has a certain dryness index and sensory index. The present invention has
identified the key components which affect the principle comfort
requirements of fiexibility, breathability, dryness and caliper and the key

35 components of protection such as iiquid retention/wet through and rewet.
Surprisingly, it has been found that the specific combination .of these
components, provides .an article deliverirjg both high protectidn levels ‘as
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a liquid pervious topsheet, an absorbent core and a breat habl e
backsheet, said absorbent core being positioned internediate said 25

. topsheet and sai d backsheet, said topsheet, core and backsheet -each

Summary of the Invention .

20 The present. invention. relates to a disbosat;l__e -absorbent article
comprising the following elements: '

a liquid pervious topsheet, an absorbent core and a breathable

backsheet, said absorbent core being positioned intermediate said

25 topsheet and said backsheet, said topsheet, core and backsheet each
comprising at least one layer. The topsheet has a liquid retention of less

than 0.22g for a 2.0g load in the tbpsheet liquid retention test. The core

has a caliper of less than 12mm and has a vapour permeability of at least
200g/m2/24hrs. as defined in the vapour permeability test. The breathable

30 backsheet has a liquid permeability of less than 0.16g for a 15mi. load as
defined in the liquid peimeability test. The elements are joined such that

said absorbent article has a dryness index of greater than 0.5 and a

. sensory index of greater than 50

35 Detailed De-'scrigtian of the -lhvention
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art] cl e, conponen
utilising oAmesseS Joml 4echmques such that the final product a!so meets

specific comfort and performance level criteria also described herein,

20 Absorbent article com onents

The topsheet

According to the present invention the absorbent article comprises as
25 an essential component a topsheet. The topsheets suitable for use herein
may be any topsheet known in the art. :

- The topsheets for use herein may comprise a single layer or a
multiplicity of layers. In a preferred embodiment the topsheet comprises a
30 first layer which provides the user facing sur.fac_;e of the topsheet and a ‘
second layer between the first layer and the absorbent _structurelcdre. The
topsheet typically extends across the whole of thé absorbent structure and
can extend into and. form part of or all of the Iﬁpréferred sideﬂaps, side
wrapping elements or wings. S

The topsheet as a whole and hence each léyer individually needs to
be compliant, soft feeling, and non-irritating to the wearer's skin. It also can



According to the present invention the absorbent article conprises as 25
an esséntial cQERANS a topsheet. The topsheets suitable for usPCHES8110032
may be any topsheet known in the art. The topsheets for use
herein nay conprise a single layer or a multiplicity of layers. In a
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4 591 523. lccor'di ng to the present invention the topsheets
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20 defined in the liquid retention test disclosed herein after. T
Backsheet

The absorbent article according to the present invention also
25 = comprises a breathable backsheet. The backsheet primarily prevents the
extrudes absorbed and contained in the absorbent structure from wetting
articles that contact the absorbent product such as underpants, pants,
. pyjamas and undergarments thereby acting as a barrier to fluid transport.
in addition however, the breathable backsheet of the pres_ent_invention -
30 permits the transfer of at least vapour, preferably both vapour and air
through it and. thus allows the -circulation of gases into and out of the
backsheet. The backsheet 'typic'auy extends across the whole of the
_absbrbent structure and can extend into and form part of or all sideflaps,
side wrapping elements or wings. "~ - ’

35

_According to the present invention any known breathable backsheet
or multiple layer breathable backsheet composite may be-used in the
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filns, rTB.CI’OS;qb’&I’ (}gﬂl;g ggz%%éggp%yﬂ%,d'?%rn%@sap ?u?%?ﬁfrpﬁﬁgr%fg@ Y) are
monol i t hi c fi|§¥ENhhCiriButed acrosscther estire surfacatdfothe layexpboweves lagersai d
| ayer may be SHIaf ¢ iat | | ' p | r.o ng
and may al,go0 bea\g':‘iyvargi%%f‘mgéngs]?gﬁ? f #‘g g_%@%%?gés%’ﬁ e?géggéys %,!'% Q]s‘a
evenly di s??ri b?ﬂvéﬂoaﬁq‘oss the entire surface of the layer, however |ayers

“having .only certain regions of the surface having apertures are also 15
~-envi.si oned. Suitable 2 dimensional planar layers of the backsheet may be made

of any material known in the art, but aré preferably- manufactured from
commonly available polymeric materials. Suitable materials are for example
20 Gortex (TM) or Sympatex (TM) typé materials well known in the art for their
application in so-called breathable clothing. Other suitable materials
include XMP-1001 of Minnesota Mining and Manufacturing Company, St.
Paul, Minnesota, USA and Exxaire XBF-101W, supplied by the Exxon
Chemical Company. As used herein the term 2 dimensional planar layer
25 refers to layers having a depth of less than 1mm, preferably less than
0.5mm, wherein the apertures have an average uniform diameter along
their length and which do not protrude out of the piane of the layer. The
apertured materials for use as a backsheet in the present invention may be
produced using any of the methods known in tﬁfe.}art such as described in
30 EPO 293 482 and the references therein. In addition the dimensions of the
' apertures produced by this method. may be increased by applying a force
across the plane of the backsheet layer (i.e. strétchi‘ng the layer). .

Suitable apertured formed films iniclude films which have discrete

35 apertures which extend beyond the horizontal pléne of the garment facing
surface of the layer towards the core thereby foﬁning protuberances. The
protuberances have an orifice located at its terminating end. Preferably




Sui tabl e 2 di mensional planar |ayers of the backsheet may be nade of
any nmaterial ywpaaRsicd the art, but are preferably manufactured RCEAISITI0032
"comonl y avail able polyneric materials. Suitable materials are for exanple
20 Cortex (TM or Synpatex (TM type materials well known in the art for

their I application in so-called breathablg c!’ ot hi ng. O h](car sui tabl e
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formed films inchuktranspart lawadsthesogescrete 35 apertures which extend

beyond t he hggi zontal plane of the garment facing surface of the |ayer
. towards the core they G%QI or m ng_prQt uber ances. r ot uber ances have

Th
an orifice |ocated atutebie BEAFGS qpr'@a'%@.‘l’?ﬂ@%ﬂkgﬁfm use hareay inelad® films -

PCT/ US97/ 10032  as described in for example in US 4 637 819 and US # 591 523.5ai d
pr ot uberances are of a funnel shape, simlar to those described in US

3, 929,135. The apertures located within the plane and the orifices |ocated
at the term nating eﬁdlltablepmow#hbnd'&n_shm;ﬂgdeeblymubeaoaﬂahléa-rfrom_ Dafont
ci roul ar proys deddnfisratibis USRS dhndl BERA' Akl 58 BlsdBd i 1ha8x %3
the 5 termnation of the protuberance is smalleéer than e Cross sectronal

di mensi on or ar e20O50rese jan, 7 & "Asiding yalye te NanwovgashiehC. (Gandinpland Xce

of the layer. PrgtaiilhetyDoPost 80 Nenbe iptethatioral SIA, Bwidetidnd. di rectional
such that they have at |east substantially, if not conplete one directional

fluid transport towards the core. 10 Sui t abl e nmacroscopically
expanded films for uBeefesed breathablecbacksheets for asedeerein larel thoséonaving a

- exanple in Up4 Agh Gdfodnexiiahe Hiost preferably both a high vapour and high air

exchange. -

Absorbent core

25 According to' the present invention the absorbent cores suitable for
. use in herein may be selected from any of the absorbent cores or core
system known in the art provided that certain requirements as concerns
caliper and vapour and/or air permeability as defined herein are meet. As

used herein the term. absorbent core refers to any material or multiple

30 material layers whose primary function is to absorb, store and distribute
fuid. The absorbent core of the present invention has a vapour
permeability of greater than 500g/m2/s, preferably greater than
800g/m2/24hrs., more preferably 1200g/m2/24hrs., most preferably greater

than 1500g/m2/24hrs. In a preférred‘ embodiment of the present invention.
35 the absorbent core also has an air permeability of greater than 200/m2/s,
more preferably greater than 800//m<2/s, most preferably greater than
~ 1200i/m2/s. The absorbent core thus has a caliper of less than 12mm,
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Suitabl e nonolithic films include HytrelL, available from DuPont 15

Cor por at i on d other such materials as described in | nBERUS37/10032
Congr ess, gsm on A "Addi ng val ue to Nonwovens", J-C. Cardinal and Y.
Troui | het, DuPont de Nenours international S. A Swi t zer | and.

Preferred breathabl e backsheets for use Herein are those havi ng a 20 h| gh

vapour exchangsrerdB§ led ﬁifawmw ma@%éf&awy%%e n%}ﬂnh tPreferably

exchange. sorbent core |ng to the presen
i nvention t h&CAhSBIBAAL™¥Bres suitable for use in hereln may be
selected fromany of the absorbent cores or core system known in the
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absor bent co

great er t hanfluisostprage fayers (C)paefqptma& fi bgm@a("austlnad layer underlvmg the
8009/ nf er r]/ dtdrage layer and(€) 6thebbptidRABrApERédts24hrs., nmost preferably
greater than 15009/ nferr]/24hrs. In a preferred enbodlnent of the
present invention 35 the absorbent core also has an air perneability of
greater than 2003/ Priimant/Secondary FinideDistritfustiomol eater than

800l /nferr]/s, nost preferably greater than 12001/ err]/s. The

- absorbent core thus has a caliper of |ess than 12mm

PCT/ US97/ 10032 OngDaptiongBaemponent of the absorbent coré according to the 10
preferably | g&ssérh%@rman nﬁiéi?%ﬁ@hkttﬁé r5.ma argé%bnaéﬁ)‘ ﬁ&i%b' y

from5mmto res I nventi on,

cor
absor bent coﬁést@%'f"?mdﬂﬁfe l@e FP’PfEa%Iq‘%ﬂPHﬁogo'ﬁMShéMP@a Ya‘)‘"%"%tﬁh@nal
primary {3 ui topihsietidnd isoin flaide communidatisre tisdrewitho JRie) tdpshieeh trarssfendary

opti onal 1 by 8oFbe Hpisd ¥ Glimabl Ysfhiion 1akeh for Uity g@f*ﬁg’o@ﬁ and
(d) "ot her opme)mrage e’ﬁ is_transfer of fiuid throaghrthe,prisaanyrdisin unpmlayer _
Distri bUt ! Onolséun%r not only in the thickness, but also along the length and width .. .
T directions of the absorbent product The also optional but preferred
“'20 secondary distribution layer typically underlies the primary distribution layer. .
~ andis in fluid communication therewith. The purpose of this secondary
distribution layer is to readily acquire fluid from the primary distribution
layer and transfer it rapidiy‘t'c\ the urid.ér!ying storage layer. This helps the
fluid capacity of the underlying storage layer to be fully utilised. The fluid
25 distribution layers can be comprised of any material typical for such
distribution Iayérs. . :

b Fluid Storage Laver

30 Positioned in fluid communication with, and typically underlying the

~ primary or secondary distribution layers, is a fluid storage layer. The fluid
‘storage layer can comprise any usual absorbent material or combinations
thereof. It preferably comprises absorbent gelling materials usually referred
to as “hydrogel", "superabsorbent", hydroootloiﬂ“ materials in combination
with suitable carriers.

35




One optlonal conponent of the absorbent core according tao the resent
i nvention’i sy Pdsdggy fluid distribution |ayer and a secondar yPGT/UpRJ/10032

. distribution layer. The prinary di stribution |ayer typi cally underlies the

SO S

15 topsheet and is in fluid communication therewith. The topsheet
transfers the acquired fluid to thistgrimary distribution |ayer for
ultimate distribut t y r f
t hrough the pri mar-ﬂ éh;y(;lés%orgent (ér?ﬁ f %ﬁ%‘nélé‘ §fe %Br%’t’é oﬁfs‘gb@b@hg Ia'fég
t hi ckness, buuanities of aguepts oyt ldﬁdaw gmfurther capahle pénstauﬂng such
absor bent. pr ogighrbed AuRIsIdURih@datate tregsiRes! TRE ARorSERAMINHG materials

distribution |ayer ﬁné%call% underlies th rimar Stl’l aer
and is in fl uic@nch PEERS r{‘%‘ég%@\??‘#‘y eNplr 898939'#? '§‘e€oﬁ‘é¥
g! stri BUt | ®n Icayridr. iThe Guitabldi barrln?af : ulerlﬂédldtldefyr@m Ebeoﬂfdsmml % such, can
I Stribution , r transfer it rapidly to the underlying storage
| ayer. This h@llsﬁ?sb%%gd QBHﬁ uid capacity of the underlying storage |ayer.
to be fully utilised. The fluid 25 distribution layers can be conprised of

any material typi ‘Sihtafb@é a°d§b'?bent egin§t *Hﬁ%@“f&raﬁgé%?rem will rﬂost Bﬁgﬁ“' d

St or age Layer Positio

typically undéPT"}ﬂW’P& t%éUbStamﬁ‘MrﬂV%‘ewn%‘éUﬁdé lgfﬂﬁyslcm%mw | BgRially i s
a fluid ster amutrauséd ngm‘drw gelling matbAsPThid ﬁ}’a?cénﬁ%rmgfﬂ)hymgém{p&@ ual

absor bent nmateri era cOonpr.i ses
absor bent gel FPH% a‘fvg i/ P%‘Vmetﬁ"ate"aist o prrom

" super absor bepolyménzatiepl urmamramd e racad-sontammgb memmmars?auhmht hre: wveklbl e

carriers. Enown\pﬁtﬂgla‘}'?%o

PCT/ US97/ 1003 11 _ The -
absorbent gelling materials are capable of absorbing | arge gquantities

of aqueou?s body T Igjiable %Hﬁie%%élﬂ&éhﬂét&fé@fwv#%ﬁ’%r %bﬂb&hﬁw\a‘wthsed in

absorbed fluid u der ate pressures ent materi al s
. can be di sper ggfé{?ﬁé"?? UG f?or?%o eoU!ﬂ ied, Q‘gsﬁmtggt% *'gers
~carrier. The mrtlatbéﬁy eaodifiedsor pmwhddtﬁeﬁhegﬂzﬂosedihersb&nthad‘osuodf flaféin
- al'so be used ALQN&- tissues. Suitable carriers can be used together with the absorbent

gelling material, however, they can also-be used alone or in combinations.
20 Most preferred are tissue or tissue iamlnates in the context of sanrtary
napkins and panty liners. - )

An embodiment of the absorbent structure made according to the

present invention comprises a double layer tissue laminate formed by

25 folding the tissue onto itself. These layers can be joined to each other for

example by adhesive or by mechanical interlocking or by hydrogen bridge

bands. Absorbent gelling material or other optional material can be
comprised between the layers.

30 Modified cellulose fibers such as the stiffened celiulose fibers can
also be used. Synthetic fibers can also be used and include those made of
cellulose acetate, polyvinyl fiuoride, bolyvihylideng chloride, acrylics (such
as Orlon), polyvinyl acetate, non-soluble polyvinyl alcohol, polyethylene,
polypropylene, polyamides (such as nylon), potyeé,ters. bicomponent fibers,
35 tricomponent fibers, mixtures thereof and the like. Preferably, thefiber

~ surfaces are hydrophilic or are treated to be h)'/drbphilic. The storage layer




Sui t abl e absorbent gelling materials for use herein will nost often
conprise a substantially water-insoluble, slightly cross-I|inkedyrusericead | y
10 neut r al WOY/M48 yneric gelling material. This material fornms a hydrogel
upon contact with water Such polynmer materials can be prepared from
pol yneri zabl e, unsaturated; acid-containjzng nononers which are wel |

known in the art. 15 Suitable carrjers include materials which are

convent i onal ¥30 (A1pP; BiElde, filler mﬁ%@?%eﬁpcgt?%cé %'g'l% diadpmacens arth.
- nodi fied or Vegmhitelife etc.hey mprove liquid tetention] y nodi fied or non-nodified
cellulose fibers, in the formof fluff and/ or tissues. Suitable
carriers can be used together wth the absorbent gelling nmaterial,
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are tiss OLafrics S | cPaRAL | O a SRk IS ins and
panty I fer soaiier e 'sidhage Byt lrar Bl he BRalF HomogendIF 2
accordi ng tohave a distibytion,aragient: it nok@npr i several ¢ikgstiens apithin jtbeue
| ami ngtte formwhoﬁé ]pffthéCHtﬁfag@hg{ér.sg.m-md geheels gi&hsﬁﬁoﬁ wlr glsean be
j oi ne 0 each o r . ampl e adhesive, or mechani cal ..
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or other optoofudly. materi al can be cofrpri sed between the layers. 30
Modi fi e el lul ose fibers such as the stiffened cellul ose fibers can
al so be used. Synthetic fibers can also be used and include those nade of

cel lul ose acetat@eQ L : I nylidene chloride, acrylics
(such as Olon), polyvinyl acetate, non-sol uble polyvinyl alcohol,

pol yet hyl ene, | ypropyl ene, .pol yam des .(such as nylon), polyesters,
D component 11 beh@ SEliSH ERiarnant Br IRIGh iihe BHSORanIake dRRORG | | ke.
Preferably, toh¢héi pmsent inventidracies aafibrdysiriapén ladjacentato; andatypicdlly be
hydr ophi,ld C. r age - - : s ; :
PeT) Usg‘}lsloolé'g@&mﬁ% Fkﬂé% layer. Tt"us u.nder_lyl.ng fibrous. layer is typically |,
can al so i nclefexeditp|as anidustingl' Jayeusincasit peevides a gubstsatecen whielrton,
| Vgr m E U|""t te, ?é’é&sii ab?or'ﬁ_&ll @!éﬂing 'ﬁi#t&iélghetﬁé'éﬁarage layer dluring rhén&%%ture .
~absorbent gel]ing materi i s di sper,sed ,pon- honogenéou n a
carrier, theoktF absoroer cors, TnaBE, 12 those JBstRNcss) Whets ik ARsEroent
g__elling_materiat is in the form of macro structures such as fibers, sheets or
20 strips, this fibrous "dusting" layer need not be included. However, this
"dusting” layer provides some additional fluid-handling capabilities such as
~ rapid wicking of fluid along the length of the pad.

d Other Optional Components of the absorbent structure
25 ' '

‘The absorbent core according to the present invention can include
other optional components normally present in absorbent webs. For
example, a reinforcing scrim can be positioned within the respective layers,
or between the respective layers, of the absorbent core. Such reinforcing

30 scrims should be of such. configuration as to not form interfacial barriers to.
fluid transfer. Given the structural integrity that usually occurs as a result of
thermal bonding, reinforcing scrims are usually not required for thermally
bonded absorbent structures. '

.35 Another component which qén be included in the absorbent core
according to the invention and preferably is provided close to or as part off
the primary or secondary fluid distribution layer are odor control agents.

((4'
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have a distribution gradient in one or several directions within the

di mensions of wheepigas®ge | ayer. Non- honpgeneous distribution ca®CIrgse7/10032
refer to | am nates of carriers enclosing absorbent gelling naterials
partially or fully. 10 c Optional Fibrous ("Dusting") Layer
‘An optional conponent for inclusion in the #bsorberit core according to
the present invention is a fibrous |ayer adjacent to, and typically 15

underlying the storage |ayer. This underlying fibrous layer is typically
referred to as a "dﬂ&ﬂi@?ﬂﬂéﬂﬂz since it provides a substrate on which to
- deposit absorbent gelling nmaterial in the storage |ayer during manufacture
of the absorbent cor In&eeg lrT{')n tthose I nst ances where the absorbent
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gelling material is i efits ofncomarating & braathabler backsheet linter s
?L 20 str iOI:‘psE ahha'bslofﬁaémtostmdt(_lheshémbeéamt_temadyn?ferkéc? Fldlﬁ-g fefartHavewer
IS "dus . v ‘ Tl ul d-handl | .
capabilities Su%ﬂtg%lg dfﬂé%rr'vér}fao(?\l m%%%pmq&%?@% 'U}?dk?%%a?%ﬁlnpgr hgipaints
pad. to a basin:failgpe melise@meneﬁn io uge. thenamy instamte sstheugtobliem?25

iThe absorbent c ; ; ols ' Lo : '
iot her opti onal ﬁ%@ r%ﬂgtrﬁd;ﬁgg_‘r%rgluﬁ}ﬁ% é@:@rﬂﬂt{dﬁg@@g!}g%ﬁ? %ﬂg@g#ggheet wet-
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- jaccording to ththe alfestiveohreatoability; teshiang rewelrtest of the labsorbentoarticle padt

of f the prm@sv%zsgi?ry SAREEX I aYfuhktion ofIthe effittive breataibility Re8d Mlexisifty O!

ts. : .97/ 48360 : . .
g%?? U;97 /10032 and caliper of e absorbent article. The test methods arg-defined herein

Absor bent arti cafter. The indices are defined by the equations below:

Dryness index = Effective breathability / (Rewet test )
20 o . . i
Sensory index = Effective breathability / (Flexibility * Caliper)

Dryness index

25 The Dryhess Index is a reflection of one of the unexpected

{ interactions that an absorbent article, particularly a sanitary napkin needs

E to satisfy, .in order to provide . overall dryness and/or comfort benefits to
the wearer of the product. The dryness index féﬂects that perceived wet-
ness in use is determined by both the dryness of the wearer facing surface

30 of the product that lies closest to the body in use (i.e. absorbent article
rewet test) and the dryness that can be achieved via water vapour
exchange with the environment and air circula_t'ibn via the backsheet (i.e.
effective breathability). ' -

35 Effective Breathability. -

The effective breathability is determined from the equation below:




The potential benefits of incorporating a breathabl e backsheet into 5 an
absor bent struct@ag have been extensively referred to in priorpefiisemioosa
si npl e obseXB bt avail abl e products in the nmarket paces clearly points
to a basic failure to realise a benefit in use. In many instances the

pr obl em has resulted from an inabihigty to control through breathabl e
backsheet we cordi Q r i t he
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Effecti ve Breat ilit fective breat I's determ ned
fromthe equ@EnBal § @ﬁ, the less likelypis)2hisg psocess o pumpmg to delwer an

. PCT/ US97/ 100_33d|ttonal benefit to simple vapour exchange since thé4product is less
c_i_ef_ormable_arid is likely to press up closer to the body like a gasket. -

.20 The dryness index'_._p;ovides ‘an indication of the ability of the article to
absorb fluids and thu_s’provid.e- protection to the consumer which is given as
a function of the permeability of the article and the overall product dryness.

Sensory Index

The Sensory Index is an index that quantifies the relationship
between product attributes that need to be satisfied in addition to
breathability to deliver. a true benefit in use. This is due the cross
interactions between unexpected product design elements; namely
30 breathability, the product caliper and product stifmesslﬂexibiﬁty..

Thus in short, the sensory index values gives an indication of the range
of values of the permeability, flexibility and caliper of the product according
to the present invention which provides protection and comfort benefits.

[P
W

According .to the present invention the abs'orbent article has a -
sensory index of greater than 50, preferably greater than 100, more
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Effective Breathability Vapour Perneability + 0.25 x Air Pernealjl.l
The effectiveyobtimmemabi |ity determ nes a numerical val ue for t‘ﬁ&’bg&ﬁmon
breathability. It considers the two key nechanisns that are likely to 5
participate in exchange of humdity and tenperature while wearing a
absorbent article having a breathable backshd8t The first mechanismis

wat er vapour exclprafgeabiyegrebterith@A €200, Ghost pfeferably gtBaterithan J00NLTHY article
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- 10 in the rel at imereppraferably greatérdhanat, enestipréferably gteatetthanbtht articl e,

for exanpl e between a sanitary article and the body known as gappi ng.

Thi s notion also is acconpani ed by a process of air exchange.
Repetitive: 5 bodi IADjQﬁEQﬁcargﬁ&Eﬁ?ﬂwﬂgﬂerally punp air into and out of
t he backsheet or at ‘the sides of the product, where a product nmay not
maintain intimate 15 ntact to the body. turally the stiffer. an
absorbent article is ié?"f r aspecggﬁfq%p¥qw dﬂ"?’malﬂ E’g@tq i 1ocihg joinipg,of the
process of punpi nopsheetebaclksheahand absadoent coreleléments to providethe abspent
exchange since the.qQLo A I LS. 1 r

up closer to thegm')(%' ﬁ#ﬁ%rd:"i gﬁﬁ‘i p’es‘z‘é‘q%‘%fﬁ@p’ﬁ&%g%*‘?%o%@%?wag?ﬁﬁe
i ndi cati on ofl0t helements of the article greijeined: o absorb fluids and thus

provi de protection to the consuner which is given as a function of

the perneability of HE a't_'rt*'cl,e nd the overal|l product dryness.
Sensory | ndex 25 ac eSS compising at jeasiyene tavar f\asn@iwearer

the relationship faciné utfatecang rogafhent fadify istipfacBaTypadly! adirentigarient
[
&

P20 b G 4 e s P e e

due the cross
namel y 30 bilgat lambadjacent elementoeiulayecalhe elementyosdayers are joined together
stiffness/flexibijd ; hRa S : _ [

gi ves an indi cat dctoss tht'?mé”?’é‘r‘n%ﬁerws‘"he%jf %gf‘ﬁé%@é't’ fhe! ‘é’éﬁﬂéﬁﬁﬁ mé@% the
flexibility and @bSpHRantsore ridheicese isjeineditaghe backsheeh £ uystharaiare, each
iAnVen'é! on Wﬂit Cht F?f@di&@ép?fé&,eﬁé%m&?%dmgbfé Telé??éﬁfsj[ hﬁily 8dmprise more than

ccordl ng . (0} e esen I pvent.l on € apsor pent. rgl ClLe nas gt

Somoory Cniex of CHRCEVEF S8R 1a3Pe Braip S, BE Hinflalth Jrineds. 1 adgition the

PCT/ US97/ 1002@ topsheet may be directly or indirectly by joined to the backsheet at the
periphery of the absorbent article. : :

The elements and layers thereof may be joined by any means
known in the art for affixing two adjacent layers of material, such that the
25 layers are directly attached to one another or directly attached to one

% another via the joining means. Suitable joining means include adhesive,

i‘ fusion bonding, ultra sonic bonding, stitching, heat (e.g. crimping),

embossing, and/or pressure bonds, or dynamic mechanical bonds.
" According to an embodiment of the present invention the preferred means
30 . of joining is adhesive. Suitable adhesives include non pressure sensitive
“and cold adhesives. The adhesive may be applied by any means known in
the art such as spiral application, slot coating, spraying, spiral spraying,
curtain coating, control coating and printing, provided that the adhesive
does not substantially affect the breathability. S

35 . |
In a preferred embodiment of the present invention the inter element
or inter layer joi-ning adhesive is selected and applied so as to. reduce any
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greater thaﬁo?%gmdgost preferably greater than 300. The arti cP@I/US97/10032
further has a ‘dryness index of greater than 0.5, preferably greater than
2.0, nore preferably greater than 4, nost preferably greater than 10.
5 Absorbent article construction 18 A further aspect of

h |
bncihoss "anu MBBECR (8L 358,08 (BH RS Gl dbify of g BBEBR arice
article. Accorandgreterably aise thenflexibilibhof g\e absorbent attisle, ipthisgnabher thiel  of

the 10 el emenyp ifsst sH@ei‘%chEén rg th@éi?%iues ma infact be fnﬁ?&gagéds?,i&e

el enent s conpri sing at as a wea acl ng surrace and

a garnent faci H@?%PP%@”%Y%;?@WI%%%EW “&&M?BHW Pefmeﬁﬁlﬁ Rosshiphlyces
forma conmmn préferdtie eovhdifiniiée the aambuhbof nadisesive asedl tol5>o1nafhea¢bytrr§mt

This: Qénﬁén',?%?Lﬁmzi‘S & G Mhsotent, 84S i Ee I FnbAB8 thgl impact 31 e
absor bent corepeemeabihh' cthreathabjlity)aed tpreferablyacatshedhe Fiexilbititynoof, theach
of said tOpShetshso}%ﬁﬁH?&é ngﬂg é’éﬁ'%s# SEﬁBf«&IgIWs %ngfc§e5;$ rﬁgg%r%'és ve

one | ayer and ese |ayers q% e sim AOF Me 20
topsheet may bappligation ynethadsdisusb: 1ag mqmlmﬁwta@plmhshée@hmueae

periphery i t herbtpaRY ofitHd 6bmmon interface are aﬁhés%eﬁ@é‘t\ﬁhﬂéﬂekﬁﬁﬁps
- thereof may bey{ oi ned. b WO

ar t
~ adj acent | ayer ' eAHIE |'§P’¥' ﬁcﬂéime?ﬁe'%g ‘Pfayé? @‘ﬁ??%@t* eﬁ?t%fched
to one anot her elemetsectnl ypaatitulahespital epraying isampveferred:i «’{hbhdayersnlang

Sui t abl A
Soni o bondi ng, SeirRE vhotRT B, lofied #°5 S’ﬁ‘fmf so thah BheBpRGRieihrtie! ' °
pressure bondstQ#UCdymmtélmecslmmusal integrity. ut no AnosediTinis toethod- finds -
erbodi ment 197 pARicHACERlicalioANidrOfe' iftefiyEidififg R lHe Blckehesterfibnt S

adhesive. Suit es I nc ress e sensi
Adhesi ves. ThelPNaeaNSctiea PHBOARh e, BEksNas) SlemEntiansiuine Absorbentneotey

such as spiral elpéntc Alternatielgt adl@essveg,wmphaarewg/apwrrpérrmbi;l nay be
curtain coati NQsedOnt rol coating and printing, provided that the adhesive
. does not subst anthal | y affect the breathability. 35 In a
preferred enbodi nent of the present invention the inter el enent or

inter |ayegp| oi ni ngpPeefersblyhot mere! tﬁﬁh%%?ﬁio?@lﬂréﬁd_a@l? I88s trfan 20%; masty
preferably less than 10% of the comimon interface of two adjacent layers or
elements is joined. Furthermore, the density of the adhesive should be
reduced and a thin application of adhesive is preferred.

25 In a preferred embodiment of the present invention wherein the
absorbent article finds utility as a sanitary napkin or panty liner, the
absorbent article is also provided with a panty fastening means which
provides means to attach the article to an undergarment. For example the .
panty fastening means may compnse a mechanical fastener such as hook

30 and loop fasteners such as marketed under the tradename VELCRO,
snaps or holders. Alternatively, the article is fastened to the undergarment
by means of panty fastenmg adhesive on the ‘backsheet. The panty
fastening adhesive provides a means for securing. the article to the panty
and preferably a means for securing the article when soiled; to the fold-and

35 wrap package for convenient disposal. Typically, at least a portion of the
garment facing surface of the backsheet is coated with adhesive to form -
the panty fastening adhesive. Any adhesive or glue used in the art for such

s ERSAE
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may have on the effective breathability of the absorbent article and
preferably also the flexibility of the absorbent article, In this manner

t he dryness index and sensory index val tiés may infact be ioncreased.

S >F . | _ e it ]
mahly 5 prefcrapbasp it be Sk Rt Kehn? s Eina IR AR frdsyle
| ayers/ el esentiiverpdnesives ase noeat pieferced Suitablia @dhesivesrineluge Gentury
Bl bi [Tty of (Raoor P fpitud PRyEe 09’% (ChENELTRS) Fomerateh  of
to use particul a&_"m%‘?'ﬁﬁ‘o' an B}ﬂtgetal-%% @%Wﬁ?%egﬂ&i‘ﬁjﬁl@émé'
Bhesi Ve freo: WPLLSE Fohal B D e e e o ey 25 Gigma 3153
attachnent/ j.oi, n}“&.&n@kaz{tﬁ{g%'[ %%aﬁf%grﬁﬁgyﬁgg%ﬁgaéfﬁ @F@H@ﬁ@?dlw the H.B.
particul ar spirafullesrCging is preferred. The |ayers and el ement s

shoul d be joined in such a nmanner so that the absorbent article
product maintains stryctural integrity but no nore. This nmethod finds 15

particul ar appl i cati ohh®qantydasiening aghesiva is fepiealiy applied ite thetbagksheat
! ?yer st andAI ?be n?y elmg:cﬁéiﬁgh_evlbsacme@_ o reh O tHe @ffct Mtlglé%?ébma%liwsf the
el enent. ern 1 e S es |1 C re vapour, er a g e

Gsea a0 " "backShbel RN o€ St 8% WhellS' i Pufhip Berreteraby
20% nost rappliedalsiugh| et abaeasb60%, t preferablipfromt at f lzast B0%yvamost

adj acent |ayers %ferably rS{e %&%2&50%5 ojf%%%‘arfﬁ:lér Bhg{él-*gé%ﬁéaégﬁg%ﬂé}oe‘)ﬁe&he

adhesi ve shoul d . |"and a thiTn_applrc: SIVE'IS
preferred. 25 The required adhesiveness canisiili ba achigvedirves wbentusing sedycsd

Pty 1 o 15 SRR BRapelbf Ui B Bt ntionasuitis asierse,
Fast eni ng means GAFRHINUOUS sifigs of adhgsive, Intgraitiant ot dandprpatterps spirals.
undergarnent. For exanple the panty fastening neans may conprise a
hani cal fast +h . oL f :
inder the t 1 adename VERTREMY fécteting, B3fipsBs 9RERT cDvBHE Wi 4 pEhaLIe
article is fastdeieaseopaper ahditmdnr arsier to previept the radhesive frop dawngreytger
adhesi ve onjphe dfdriigeab- anbthetaBidface otHers tiedr NBhe? Padty Visridr d¥i de8. An
nmeans for securing the .articl epg}? th(i?_%%aenté - a%g_“prefera_bl a rrEar{sm or
securing the art?@?@e\m@{lysﬁ‘ﬁ' e ; P'eRRe 1 BAReL 1Y Wadquac‘isﬁ’e dfiadle
conveni ent di sposamplégpincladeyBlL BOMBaAtSILOX Bl and BLIBD MG-A $itOXd P/O
facing Surface'Oévatilgslé)ﬁﬁh?ﬂﬁl%tsiliéorﬁ%%t%jn.with adhesive to form

25 According to the present invention the absorbent article can be used
beneficially in the context of sanitary napkins, panty liners, incontinence
articles and diapers. However, sanitary napkins are particularly susceptible
to the present invention. The disposable article may thus also have all
those features and parts which are typical for products in the context of

30 their intended use.
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can be. used for the panty fasteni ng adhesive herein. Pressure -
sensitive adhesives are nost preferred. Sgtable adhesives include Century
A- 305-1V manufactured by the Centuré Agﬂﬁgl ﬁe_s Cor por ati on of

Col unbus, Chio, and Instant LOK 34- : red by the National 5
Starch and Chem cal Conpany of Bri dgewat er, New Jersey, 3 Signma 3153

manuf act ur ed by 3 Si gna and , ZP manufactur d by the H. B.

Ful | er Co. The S ; = ypically applied to
t he backsheet 10 by sl ot coati ng In order to reduce the effect of the
breat habilsity of tig PSh“tmgﬁﬁéﬁg edftd thus of the article as a whole, the
adhesive is preferably appr | uch that at | east 60%. preferably from
at | east 80% nost preferably at |east 90% of the surface of the
backsheet is T espshedtretention testﬁbmtmeadlitds%dsés@ﬂﬁéw 6$éte%6n5“ I'l be

ot ri but  on ittAciet YoF edr d5EParls) 8 todtiet igteRRRY caposich Baincsi vo.

intermtt ant nnaysne usediomqwsmsabts absorbdm articles and particUladly ganitanyf ast eni ng

~adhesi ve ; % Qs !y covered with a renovabl e rel ease paper-or film
iin order to prevent the adhesive fromdrying out or 20 adhering to anot her
isurface other than the panty prior to use. Any comercially available
‘rel ease papergasid pi—m%% OFEtHEEMdtheda! abl e ‘exanpl es include BL 30Mz A
SILOX EI/O and B avai |l abl e from Akrosi |
Corporation. 25 According to the present invention the absorbent

article can bEheibagic principahef thi tst s ito evaiuatethediquid retentibmbehasiptrns,

hapkins. d8e” ot SRTRLUE I58shest mlfsiafe B s AP Sriualt BRI MBI,

-di sposabl e arAi"gped tegshestsmatesial'hiavtbistest can be adiw fecgitapertured fopmeds

'g\ml ch are typfisdlorffibRIuadsrca Fibrdusd AStUTE iR BrodidedCit nRE® low Picpiifasty 4se-

;' acquiring and retaining liquids either on or within its structure. Naturally a’
"good topsheet” is ailso, in addition to having low retention properties

20  expected to allow rapid transmission of bodily discharges further into the

' article and to hinder discharges that are contained within the article from
returning to the upper (body side) surface of the article. Additionally a
“good topsheet” should also maintains a clean appearance dunng use of
the articles.

To assess the topsheets retention to liquid, a test is performed as detailed
below: '

. Two sheets (with dimensions of § cm x 5 cm) of a'-‘commeicially available
30 airlayed absorbent tissue each with a basis weight of 63 g/m2 available
from Walklsoft USA under the suppher code Metmar (P50W !PED) are‘_
utmsed to sumulate an absorbent core

A sample of the topsheet mate'rial"'(with dimensions of’5 cm x 5 cm) that is

35 to be assessed is placed directly on top of this absorbent structure. A
- standardised test liquid closely matching menses in viscosity and electrical

. conductivity (see below) is dripped onto the centre of the test sample from
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TEST METHODS wo 97/48360 ' Absorbent article conponeRCHEH7400325

Topsheet Retention test: The topsheet retention test is utilised to
assess the liquid retention character (of bodily discharges) of
topsheet materials or conposites that 19my be used on di sposabl e -

opsheet maeria’s. ; . . .
Brinciple of t BRigRnor8%rh!dm & o YRl 2 kit Lntl SO0 2 arams PR3 feen
eval uate the | intieduead enta hie sAMRIA. dhe $ampls islefewitheut urthasdntesterence -

materials to | ifgua @eriolasf smimitat e bodily di schar ges. A "good topsheet
material” in this test can be a film(e.g. apertured forned film or a

fibrous or a fibrous nature filmprovided it has a | ow propensity to
acquiring afd fetlawmgghei qumis waiting peniodr awperspex tdock (Uctmr thick with

netur al | o ; . ! it :
retenti on pr opdmeBSRYs SEENTCH 8,5 ol I pcher B R ik B8 pe B 2

~discharges fur weight ist lpweregently ogta the éotahassembieder adperiach ofSs minutesar e

| contai ned wi t hithel fofalqrbsslire dxeted onto thé%é§t@ékﬂgté?fa‘thﬁs(‘§&?ﬁ[s ihsgm’g)brﬁ?.de)

: surface of the article. Additionally a "good topshe al so
- mai ntains a clean appearance during. use of the articles. 25 To

gslsess t he1¢ opgivectweigiet amid perdpex bipdidis aehrfled andecarsfomy the thpishieeed
 availabie 30 AR d ramolblan PREBH DI a drach ﬁﬂ%ﬁ*}%&i%%%ﬁﬁ%ﬁ%ﬁ*f" Y
g/nferr] avail &bt & 12 cmj dneomamiercislly avsiabledBiter/biottingppaper cedtbywr
Coare o Y ne’ s P 904 D Y ASCAAE BBeS NB0 foc aphier
Difta Bragiola SpA. Perugia, italy)} that have been pre-weighed. A second
15 stack of 2 pre-weighed filter papers are p}aced on top of the topsheet
sample. A second weight is placed on top of the filter paper stack
containing the topsheet sample. The second weight exerts a pressure onto
the filter paper stack: of 130 'g/cm2 fora period-"‘af 15 seconds. The weight
(for this critical step) is attached to a hydraulic-arm. The lowering of the
20 weight and time the sample is placed under ﬁ?éssure is controlled via a
simple electronic device to ensure reproduceability from one test to the
next. -

The second weight is removed and each (lying above and below the

25 topsheet sample) filter papér stack is weighed ahd the difference for each
surface (liquid pick-up from the topsheet samplg)_ recorded. Materials that
have a zero pick-up value for the top surface (placed normally in contact
with the users skin) are given a zero “tobéheet retention”  value
independent of héving a non-zero value for the bottom surface as these

30 materials clearly demonstrate non-commu_nic‘atic.')h' between the upper and
fower surfaces. .

Test Solution: Preparation of Test Solution Pa'pef-'.!ndustry Fluid (PIF) - -

35 The test solution PIF is a widely used test fiquid in the Paper industry due
to its simple composition, ability to prepare and maintain high standards’ of




35 to be assessed is placed directly on top of this absorbent structure. A
st andar di se‘gotgeﬁ&sgoi quid closely matching nmenses in viscosity peAguser/10032

el ectrical " conductivity (see below) is dripped onto the centre of the
test sanple from WO 97/ 48360 _
PCT/ US97/ 10032 : 20 19

a height of '3 cmand at a rate of 2 g/mn. until a-total of 2 grans has
been solution quality and it Sipilaritytodyman rsgnpes withirespesbiviseositf t -
W thout furt&ed idrilE @UHBEERERsION. for a period of 1 mnute.

5 Following the 1 min. waiting period a perspex block (1 cmthick with
dinmensions 8.5 cmx 85 cnm is placed on top of the test sanple and a

wei ght is | ofiee gehitionp dPltFo isheprepasdd abyerdissolving aheerfolioing Teagent es.
The totals pr er, ; " eq @3l LALS B0 LS

g/cnerr ]5. g&ﬁBﬁﬁeﬁé, attqgigﬁa'%ﬁ%}t"gﬁ{'ﬂe}ﬁgn {ﬁe?s!g'teexbﬂpggﬂg‘# rsw %tgkmg%% and
careful |y t hthawdshedaken in dissolving the solidagemponentsc apdepardiculaslyathed on a

stack of 2 s@amsdxylmetHyl-telkisse) Typlcally the solid components sHBuUld b8 adBeddf
commerci al ly_avai |l abl % f{ I tert_{ bl ott‘lﬂryg gape_r %pr o%e?_ R& . .
Cartiera FavRYRM & RFMRA ot oG hopf Slowlysapd yith copstant stirfipg of the salutiethdor
Ditta Bragi ofvia §mdagheticiglidingldediog)l t hat have been pre-wei ghed. A second
15 stac@ of 2 pre-weighed filter papers are placed on top of the topsheet
. sanpl e. second weight is placed on top of the filter paper stack

' contai ni ng tSuppligrsSigma ChepricalsTSAsecond wei ght exerts a pressure onto.
the filter paper stack of 130 g/cnferr] for a period of 15 seconds. The

wei ght ) for this critical step) is attached to a
hydraul i ¢ arfhemigal DORBOLT t he ' 20 wei ghtUsag@tllke the
sanple is placed under pressure is controlled via a :

si npl e el.ect [ ORI i e rg reproduceabi.lity fromone test to the
ne)r(r}[:) ) 1s° {) ah?b°%“\‘ﬁy‘t°$ﬂ‘é'3§§c§ﬁﬂ' isaﬁﬁo‘fvsw?ré?%'yéd and each (lyi ng'
above and bePodenNe. =C 5678, 25 topsheet sanple) fil 16rgnaaper st ack

i s weighed a Wi f B = r liquid
ek u | orfpelerde LABaSAe) ofydialite; Order No,= S 6875, Wit (| 0

pi ck-up fro [ [e)’ Te ial’s that .
" have a zeron%)l eRdiym {hloride @naizlé"dﬂﬂﬁ%u’r BRE2Y pl aced nor md019FaMS cont act
W th the use4pGhjcendl (208% puns). @rder No. =apSHIE et ention” 80vgrianes :
- i ndepen t of having a non-zero value for the bottom surface as. these:,
30 matétials clearly denmonstrate non-comuni cation between the upper - and

| oner surf acRapresentative topsheet examples:
Representative topsheet samples commonly used in hygienic articles and

available from a range of companies have been tested and the results are
25 detailed in the attached Table .

%




Test Sol ution: Preparation of Test Solution Paper industry Fluid FJ
35 The test smby-ms;m PIFis awidely used test liquid in the P& 7/10032

i ndustry due to its sinmple conposition, ability to
~prepare and maintain high standards of 21 ‘WO 97/ 48360
PCT/ US97/ 10032 20 ~ ° solution

quality and its simlarity to human nmenses vmth respect to Vi sc05|ty

and ionic surf enslon. € solrution PTF 15 prepared ny arssorjing
the fol | owing | Maserial SamplgyReents, at the indicated aeaﬁf'ieﬁﬁes intg 1
litre of distil kﬁﬁ;pﬁéf ahd nﬁagﬁag code)shoul d be taken [ I’meﬂ/(g‘)g t he ~1o I d

conponent s and |ps pOXYTT - O 0SE VP 1y
the solid coanEaatrmleHoGIFthe added over a'qpeSmidc@f one hoUDrOGI o VRY;
and with const sol ution etic_s i
device). 10 ghgéh%rlr?g?gsﬁgn?%hem cal s, do\ﬁd?naem %al tdodrsléent -
Usage /1L 15 ;em&%ﬁfm%ﬂ Vi §§andsod| urhopgheet Bﬁﬁanf@ctbﬁ t§.00 *
.Order No. = C %678. 15 grans 2
i Sodi um bi - Car bpat e % Order No. gr ams )

Sodi um Chl ori d ,E(ﬂ ‘gg §ﬁ@]§@ S 9625 gvf&%%e 45 @-Q@er bl
(>99% pure): OiSﬂpplibJ Codé& S5tHpi2 80 grans BZﬂtom Surfaeér eseat .09e

é hyor ot ar 1 o] SeedsgEr F"ﬁﬁéﬁﬁﬁﬁi HBUBE° o TR RB CRAtATRE =, 0B
Jtested and thelpesmdie 282 Hydrdphiild SrHdintdly Toh 6NPske 20 e = 0.10

Bonded Nonwoven

Supplier Code: NW/ThBo/Hy Bottom Surface = 0.16
Pantex s.r.l (italy) . Topsheet Retention = 0.26
Example 4: Pantex Hydrophobic Top Surface = 0.09
Supplier Code: Pantex (PT2) . Bottom Surface = 011 -
; Pantex s.r.} (ltaly). - - Topsheet Retention = 0.20
Example 5: Amoco Nonwoven - - . Top Surface = 0.08
" Supplier Code: Amoco P8 Bottom Surface = 0.09

Amoco GmbH, Germany Topsheet Retention = 0.18

*3-D aperatured filmé do not allow moisture on the bottom surface to

-q 5 zero is recorded for the value of moisture in contact with the skin.

. Vapour and Air Permeability test: Absorbent core

~The air permeability test is utilised to assess the ability of the -absorbent
10 coreto exch_angelcirculate vapour and preferably air and is carried out on
- the core material as detailed for an absorbent article.

'~ Representative absorbent core examples:

15 The airivapour perrneability of representative examples of absorbent core
elements has been assessed. The absorbent core have been
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21 Mat eri_al _ Sanpl e Type TopsheetTnus?7/10032
(supplier aW&’%%qﬁi al code) Retention (Qg) Exanmpl e 1:
CPM Top Surface = 0.00 Suppl i er Code:
X-1522 - Bott om Surf ace :%ﬁ). 09 Tredegar Film Products
B.V. Holl and Topsheet Retention = 0.Q0* Exanpl e 2: CPTG( LDPE)

Top Surface Manufaclyred under §ofpa| Blatiaeturingprocedures by P & G Peggafaom
Surface = JeGAnical Céntreqftaly) lor remBrved i avalableahbeket produdetesheet
Retention = 0.00 Exanpl.e 3: Hydrophillic Thermally Top Surface =
0.10 Bonded Nonwoven Suppl i er Code: NW ThBo/ Hy Bott om

Sur f ace = @xample 1:Pantex s.r.| (Italy) Topsheet

S D .

R i — 0 | o & ' i
0.06 " Sippl T, coe mEtE if £ {'B_%?t'sﬁ“_'ﬁy‘g%g‘t{df%m_ S ,eE9Reortbode of a
Pantex s.r.| f{qlgedstack 2 layers of airlayeddlissue-of Rdt @’mué oasis weight (avaiabeanpl e

5: Ampco NonwpyfiWalkisoft USA TRder B¢ upber code Matnthr (Psaw.IPEDHP B dtfieeROf@: twiTOCO
P8 ﬁot t om Sur

' ftgcqa ; =teo-. O%Q. ééﬁ;?co GrbH, Ger mang/-_
Topsheet Ret eHEPYh '&YKIS [1gS aminatecoRtaing, davaippiefromoShokubal JpRal YAESt ur e
on the bot t onhesuprieecdde; Aqualicii-34 Optimised)tdt@ basis weight of §6 gimZdamd hdstay t he

~top surfaffhv%@emgnﬁn' zero is recorded for the value of noisture in

. contact w Skin. Vapour and Air Pernmeability test:
¢ Absor bent core " The air perneability test is utilised to assess the
ability of thegxa bent 10 core to exchange/circul ate vapour and

preferably aiL, and Is.carried, out on the core erial as detailed for
an absor bent ih?i tpre 1S an al@ﬂr égéﬁw?i%“aﬁﬁ@ngg%b?g%&éﬁﬁl EQ:% B O
Component fibres (PE/PP) produced on a DanWeb (Aahrus, Denmark)
15 thermal bonded airlayed line. The sample (20 em x 6 cm) has a total basis"

weight of 120 gsm and has a caliper of 3 mm.

Is an absorbent core removed from a market product (Sihoutte Uitra, Normal

- .20  Plus size produced by Johnson & Johnson Montreal, Canada. The package contained the
following manufacturing code: 51564 19:23) product. Thé'ébsorbent core is a multi_
layer laminate structure conﬁpos‘ed‘ of tissue like layers and containing a
.peat. moss strip. The absorbent core has a caliper of approximately 3 mm.

25 Example 4:
is an absorbent core removed from.a market product (Kotex Uitra Plus Normal

produced by Kimberly Kiark GmbH Germany The package contained the following
manufacturing code: 5178U13:38) product. The absorbent core/structure is a
. multi layer laminate structure composed of tissue ﬁ'k_e layers and containing = -
30 - an additional aperatured strip within the core. The absorbent core has a
) éalipel_' of approximately 4 mm.
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Liquid Pe'rmeqbilig Test: Backsheet

The liquid permeability test is utilised to quantify the barrier properties of
breathable backshee'{'rnaterialg, or constructions that ¢ould be utilised on a
breathable absorbent article and particularly on a sanitary napkin.

Basic Principle of the Methods:

The basic principle of the test is to evaluate the performance of backsheet
materials or constructions to quuidé which simtilate bodily discharges. A
“good backsheet layer or construction” is expected to be sufficiently open
to be classified as breathabie but, without being too open.to the passage of
bbdily discharges. To ensure that this test is safﬂcientiy representative to
the situation whén—the—absorbent article is actl.ially used a test solution
closely resembling human menses is utilised, referred to herein as Artificial

R SRR



cal i per of approximately 4 nm WO 97/ 48360

PCT/ US97/ 10032 _ : 23 T/US97/10032
Exanpl es WO 97/48360 Cal i per Vapour A r Fe
Pernmeability Perneability - nm .
g/n{err]/24hrs I/n{err]/s Eﬁtrrple 1: Absorbent Ti ssue
2.2 La ate nple 2:

Airl ayed StruMgps}r@l Fluid (PgMﬁ) AMF is bgge@ on modified shgggs blood as

Exanpl e 3: detailed in the solutior3preparation iln"éﬂod detalled below. 90
Absor bent Core narket product Exanpl e 4: ~4
1350 780 Absor bent Core market product

Li quid Pernealiid i detefrairie ihec Higuidt perrbeabiliy 16fqa cbaoksheebidr thadksbieet s

mater  al s o SHRSHUNIGHTCa SRUTORFt SBEBR'Hchire yjuy 1nd bEGKIHAE, FraBRATHE

absor bent art iconstruation i prepared|andplagedfatcar § seedhrough test starBhmage

Principle of fdie dSThéOsam le td hSebfé%té“d R&' Bﬁén%a Witht 'ﬂ‘?et@ééorbénéo
eval uate the p rmance of |'s or constructions to
~liquids which sgf“ﬁ'ﬁ{ g EXBBEeY ﬁ’&P?Eh%!Pﬁbsa"%fhe bfeaﬂy‘&!e packshest: sidgy iy or

| construcflon comtaot peith dhetperbpes 4ést mﬂﬂtdbbu@mrslde) Susﬁénb@d@m fheed as
br eat hab ?ObUt a%l&hﬂ::mbé)edﬂ}%/se%o peqtqum? c}erﬁvePyasssy‘;’.s1 m ‘that is capabie of
- delivering any desired quantity of the test liquid.

The standard absorbent structure is composed of 4 layers (folded as a
stack) of airlayed tissue of 63 g/m2 basis weight {available from Walkisoft

15. USA under the supplier code Metmar (P50W.IPED)} having dimensions of’
20 cm x 6.5 cm. The backsheet is then p'!abed on top of this structure
without any additional adhesive attachment.

Located between the back most surface of the test sample and the see
20 through test stand are two sheets of absorbent filter paper {produced by
Cartiera Favini S.p.A. italy; Type Abssorbente Bianca “N30" (local vendor’
Ditta Bragiola SpA. Perugia, Iitaly)}. The absorbent filter paper is in intimate
contact with the backsheet of the test sample to simulate, for example a
sanitary napkin attached to a panty or a diaper/incontinence device in
25 close contact with the clothing. Directly below the see through test stand is
a mirror so positioned to allow any red colour change in the absorbent filter
paper to be continuously observed. For example, if the backsheet is unable
to adequately resist liquid transmission then the filter paper will become
wet with the red AMF sojution and this can be observed in the mirror. The
30 magnitude of the transmitted solution is determined by simply weighing the
absorbent filter paper. -

The test solution is introduced to the test samgl_e_'___v_ia a calibrated delivery
system such as via a simple burette according to the desired test approach

35  as detailed below. The loading of the pad follows in a step wise manner as
- typically occurs in-use. Once loaded the test sample is then placed under a
pressure of 70 g/cmZ which is believed to reflect more stressful pressures
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15 bodi |y discharges. To ensure that this test is suffici_entl¥'
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referred to herein as Artificial WD 97/ 48360
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backsheet i pot hejeteinsinedhetiquiRibarrier behatigudeisld function ofithE detdd.any
addi ti onal adhesive attachnent. Locat ed between the back nost surface
of the test sanple and the see 20 through test stand are two sheets of

" absorbent filterThedpadir{gostepaaesd specifically:Cartiera Favini S.p. A Italy; Type

e n e

‘Abssor bent e Bi argan"fN30" (I ocalg ygndor Ditta Bragi ol a SpA Perugi a,
Italy)}. The absorBent filter paper is inintimte - contact with the
backsheet of theteR& sanpl e t ot Btnul ate, for exanpl e a sanitary

napki n attaged Ste?a Panty Piicadditens cathtép fe aastdl foaderd voludte of t H9l,
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.a mrror so positioned to allow any red col our change in the absorbent.
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Preparation of Test Liquid AMF

Artificial Menstrual Fiuid (AMF) is based on modified sheep’s blood that
25 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
’ 30 additional surfactants or 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. -

35 Reagents:




The test solution is introduced to the test sanple via a calibrated

del i very 9? gm such as via a sinple burette accordi ng tpctisssdmssz ed

t est approé’gﬂ- 5 as detailed below The loading of the pad follows in a
step Wi se manner as typically occurs in-use. Once | oaded the test
sanpl e is then placed under a presggre of 70 g/cnferr] which is |
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repeated entirely w an Itjonal_introgductjion of . liquid to the

t est sanpl ef")For)béqu\aﬁ?I@&éﬁé%Weo?aﬂ? rem:Sigaya ShesmicakCo. USA, apsor bent
filter papers (prReagergigrade is used to be able to better 1 0 determ ne
the liquid rri ' unction of the | aad. The | oadi ng
steps are S%Z Ci fieécoacﬁﬁef&hﬁ')wdea@rﬁ §:§Pna b%emrca!@m Ugi, Reaﬁe&g gﬁag'e

1 m 15 S6dp 3 Gastric Macine fmmiéjigmas(:bamajt&cp WSAATypet Wl (CASded vol ume
of 15 mg 8&@20@413?cksheet | ayer or | ayered construction is expected
to-have zerg ) V\‘Ftw ough (absorbent filter paper rerains clean and
white and ddds nddistiled Watgknge wei ght) throughout the entire stepw se

| oadi ng program (i.e. until 20 15 m | oad). Preparati on of. Test

Li quid AMF . Artificial Menstrual Fluid (AMF) is based on nodified

sheep' s bl ofdeREt 25 has been nodified to ensure it closel y resenbles .
human nenst Rrepafe ai ¥+ h % Lactic Wcid Soiution by digsolution obladtic tacid ppwdear f ace

t ensi on ndazmp : addition we introduce a surfactant (1% to
this tegi f I ul d&?gﬁé&f)ﬁ é%f']by by - Pegesi s/ USA) to better reflect stress

si tuations iS€Ridich typical hygiene practice (and in sone |inited
situations, prephfs)a HOM PRRtaSSumTMydrokide dKOH) solution by dissolving KOH
_powder into distilled water. = . . - :
Step 3: _
20 - Prepare a Phosphate. buffer solution buffered to- pH = 7.2. by dissolving
tablets as directed into 1 L distilled water. 3 C .
Step 4: o _ ) .
 Prepare and slowly heat to 45 £ 5 °C a solution of the following
composition: .
25 0 460 £ 5 ml of phosphate buffer solution
_ 0 7.5 £ 0.5 mi of KOH solution
Step 5: : . :
Prepare a Mucous Solution by slowly dissolution (Wigh constant stirring) of
approximately 30 grams of gastric mucine in the pre-heated (45 + § °C)
30 - 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. Tumn the heat down to maintain a relatively
‘constant temperature between 40 and .50 °C and continue to stir for a
periodof 25 hrs. - '

35 Step6:




30 additional surfactants or unexpected |levels of, for exanple, fatty

aci ds, that ,Jghg,ht | ower the bl ood surface tension. Low suPCZBE97/10032
. tension nenses |s t bi ggest contributor to through backsheet

wet -t hrough failure on a br eat habl e absorbent article such as a

-sanitary article. 35 Reagents: 2D 97/ 48360
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{ Gar bagnate M It@rﬂé’é/‘éFPP 1%/ less than 40 C 69€t2 8 'N:PGI t‘?? d@\e/g lacticpagid rsqligtiomind

Reagent Grade (ﬁ,’&&ﬁ%ﬂmugmy fors2 min&ot assi um Hydr oxi de (KOH) from Si gna
Chem cal %ﬁ i Reagent grade 4) Phosphat e Buffer
Si

Sal i ne TabI ets gma Chem cal Co. USA, Reagent grade

5) Sodi uns ChlRiace ¢hé solntiShgnmrmatdodane &bd hdatto Retepepdraturadsf 121 *Cdpr
Gastric Mici ne 1f5’ ol gma Chemical Co.. USA Type 111 (CAS 10 :
84082- 64- 4) r%ﬂ Distilled Water. Step 1: Prepare a 9 [err]
1 % Lactic Aci BteBl8ition by dissolution of lactic acid powder 15 and

distilled waterallow the §élﬁﬁoﬁ to cool tﬂ@h@!@née?&%@@hé%lﬁ% Hig Oy WfthQﬂe(dﬁﬂ")
-sol ution by dl%i?owkﬁf g(g wder into distilled water. Step 3
120 Prepare a PRO® %h?ﬁﬂﬁ(glo lution buffered to pH = 7.2. by dissol vi ng
;tablets aswllrected into 1 L distilled water.. - Step 4: Prepare and
sl ow y heat to of th IIovm co
15 2E5puing RSAE prefardfioh s Wsctsity B bt By o RIS}
‘[err] 0.5 n1 ofto lensuse Ithe i klaod char&tepsﬁcs lie in @lrapgee:lwse\/m(mat ebhotrneh by
Stowly di ssol Urhgiethudt %z&&d‘sg@% %%tggéfw g@ BussiABP9ut MBlthémil Qe
cof gastric nucine In g Tl'
Menstrualblutes Zbl Gynaec 178,456 (1957)}. The viscosity should lie in
15 the range of 7 to 8 (units cStK). The pH should lie in the range of 6.9 to 7.5
: and the conductivity in the range 10.5 to 13 (units mmho). If the viscosity
is not within the range specified 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 a natural product its
20 - composition may alter from one lot to another. '

For individual measurements typically 100 ml AMF test solution with
surfactant is prepared by mixing 90 m! AMF solution (maintained at 25 °C)
with 10 ml Surfactant. The AMF/1% surfactant solution must be constantly

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

Backsheet Examples:

30 Example 1:
. In this example a backsheet currently incorporated in Always Uitra (normal

size) available from Procter & Gamble Pescara Technical Centre was
tested. The backsheet supplied by Clopay USA (under suppher code
DH215 peach) is not a breathable backsheet.-

35
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30 solution prepared in step 4. Once dissolved the solution tenperature
shoul d be increased to between 50 - 80 [err]C and the M Xt Ur ep@&RYesRmMos0r
appr oxi mat VQ9UB¥Pns. Turn the heat-down to maintain a relatively

constant tenperature between 40 and 50 [err] C and continue to Stl r for a

- period of 2.5 hrs. 35 Step 6 28
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Backsheet ExanthI spunbond - 20 g/m meltbiown - 14 glm spunbond (manufactured
by Corovin GmbH in Germany under the trade name MD 3005). '

Example 3a: : :

20 This is also an example of a 2 layer'backshéet construction. The first layer
that is placed directly in-contact with'the absorbent tissue layer is a formed
apertured film (CPT) made of Low Density PE (supplied by Tredegar Film
Products B.V. Holland' under the manutacturing code X-1522).The second garment
facing layer is composed of a simple microporous film (supplied by Exxon

25  Chemical Company under the manufacturing code Exxaire XBF-101W}.

Example 3b:

This is also an example of a 2 layer backsheet constructioh. The first layer
30 thatis placed directty in contact with the absorbent tissue layer is a formed

apertured film made of a blend of low and-high- densuty PE with a crush

resistant hexagonal hole configuration {supplied by Tredegar Film Products B.V.

Holland under the manufacturing code AS 225 MD 25}. The:second garment facing

layer is composed of a simple microporous-film {supplied by Exxon Chemical
35  Company under the manufacturing code Exxaire XBF-102Wj}.

‘Example 4:




30 Example 1: In this exanpl e a backsheet currently incorgorat ed in

Al ways U t'r a woonasseo size) available from Procter & Ganbl e PEEAISH7/40032
Techni cal Centre was tested. The backsheet supplied by C opay USA
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apertured filmmade of a blend of |ow and high density PE with a crush
resi stant hexagonal hole configuration {supplied by Tredegar Film Products
B. V. Hol | and under the manufacturing code AS 225 MD 25). The second

| ayer is an 15 inproved nonwoven | am nate conposed of 3 layers with basis

! wei ghts l4g/ n{err] spunbond - 20 g/nferr] neltblown - 14 g/nferr]
spunbond (manuf act ured by Corovin GrbH in Gernmany under the trade
nane MD 3005). Exanple 3a: 20 ~ This is also an exanple of a 2 |ayer
backsheet construction. The first |ayer that is placed directly in
contact with the absorbent tissue layer i's a formed- apertured film
(CPT) made of Low Density PE {supplied by Tredegar Film Products B. V.

~Hol I'and under the manufacturing code X- 1522} . The second garnment . faci ng

. layer is conposed of a sinple nicroporous film{supplied by Exxon 25
- Chem cal Conpany under the manuf acturl ng code Exxaire XBF- 101V\}




Exanpl e 3b: This is also an exanple of a 2 |ayer backsheet
constructiOﬂ{0 'I:P@% g st | ayer 30 that is placed directly in ponmseriens2 h
the absor belC 1783¢% | ayer is a forned apertured fil mmde of a blend
of low and high density PE with a crush resi stant hexagonal hole
configuration {supplied by Tredegar Fil 80Products B.V. Hol | and under
the manuf acturl ng code AS 225 VD 25} ~The second garrrent faci ng | ayer
— Gt _ SR o meeaialaem cal 35
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is a

Ger many under the code HDPE #17870) ogto which a
uniformla f- §ro; 2@8rM errFeIP of [A@PANt HEPFRI (sgpplied by
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Li qui d Per neabithbieV2t 9) | zero zero  zéfd  zbrf zét]o moopsonm 15
Example 3a |zero zero . zero 0.06 ~0.16
_ {commensing) .
Example 3b |zero  zero zero zero ~2zero
' . {(commensing)
Example 4 zero “Zero zero zero zero

Absorbent article tests )

5 The following tests were'carri'eg out on selected exempllﬁed
“absorbent articles detailed below:

epresentative examples:

10 Representative examples of sanitary napkins incorporating a breathable
backsheet and manufactured under normal manufacturing procedures by
Procter & Gamble Pescara Technical Centre (italy) SpA. An additional
market product that does not feature a breathable backsheet has been
included to provide a comparison of products representatwe of current

15 technology

Examgle 1:

tn this example currently avanable Always Ultra (normal SIze) market
product was tested. The product was manufactured according to normal
20 manufacturing procedures by Procter & Gamble Pescara Technical Centre
(italy) SpA. The topsheet comesponds to the topsheet exemplified in
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zero zero Exanpl e 3a ~ zero zero zero 0. 06 ~0. 16

- (comensi nQ) Exanpl e 3b zero zero Zéro zero ~zero
Exanpl e 4 zero zero zero zerod3t  zero
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j PCT/ US97/10003Products B.V. Holland under the manufacturing code X-1522R IThe bottom

| e | L AT ARG BTN 058 BB ARBKERHRTER wéreht il
(garment facing layer) is composed of a nonwoven laminate {14MB/14SB
manufactured by Corovin GmbH in Germany under the trade name MD
2005}. The nonwoven laminate is composed of 14 glrh2 spunbond and 14

15 g/m2 meltblown. The inter element glue attachment to connect the first
backsheet layer (aperatured film) to the absorbent core is typical and
extensively practiced. The core and aperatured backsheet layer is attached
via two slot coated. layers (at about .8 g/m2 ). of adhesive (each 20 mm
wide and 170 mm long and separated by 2 11 mm gap) forming a relatively

20 impermeable zone where the materials are joined. The second nonwoven
backsheet layer is joined over the full surface-of.the first backsheet layer by
a spray glue application at a basis weight of aproximately 10 g/m2. The
glue utilised for attachment of both backsheet layers was supplied by
SAVARA SpA. italy (under the material code PM17). The attachment of the

25 product to the panty is provided for by two stripes of adhesive (material
code Lunatak HL-2238 X supplied by Fuller GmbH, Germany). The stripes
are 170 mm long, each is 22 mm wide and a gap of 11 mm exists between
the stripes which are centered both length and breadthwise on the article.
The backsheet element does meet the backsheet ' liquid permeability

30 requirements of the present invention. '

Example 2b: o |
This example is similar to that of example 2a except the formed apertured

film backsheet layer is a blend of low and high density PE with a crush
35 resistant hexagonal hole configuration {supplied by Tredegar Film Products

B.V. Holland under the -manufacturing code AS 225 HD 25}. The second
' backsheet layer is also an improved nonwoven laminate composed of 3




product- I's not a breathabl e backsheet. 5 Exanpl e 2a: In

this exanpl e, sheet of exanple 1 is replaced by a backs US97/10032
that is a nu|Vf’$§i’}§§’§§ construction conposed-of two |ayers. The first (ayer

that is placed directly in contact wth the absorbent core is a forned
apertured film (CPT) made of Low Density;oPE {supplied by Tredegar Film
10 Products B. V. _I—F'I | and ung(i{ar t he nufacturi ng coge X-1522}. The pottom
most - | ayer t/AYErsWiNPasisweights Jdgma spunbendr Zﬁggfra tmelthlawnhel4gémer s
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are 170 mmlong, each is 22 mmw de and a gap of 11 nmm exists between

the strij gesgﬂgﬁ@#% centered both | ength and breadthw se on the article.

The backshe does neet the backsheet liquid perneability 30
requi r ement 3 his exampie issidenticaltothabef example 2b exceptithel aprtication of the
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PCT/ US97/ 10@Pgnness without changing the overall physical dimessions. With the -
. application of a dot pattern, rather than a slot application of adhesive, the
surface over which the PFA adhesive is applied is approximately 30 % free
. from adhesive.
25
Example 3a; )
This example is identical to example 1 wherein the backsheet has been
replaced by a 2 layer backsheet construction. The first layer backsheet that
is placed directly in contact with the absorbent tissue core is a formed
30 apertured film (CPT) made of Low Density PE {supplied by Tredegar Film
Products B.V. Holland qnder the manufaéturing code X-1522}. The second
backsheet layer that would lie, in-use, directly in contact with the wearers
" panty is composed of a simple’ midrbporous film {supplied by Exxon
Chemical Company under the manufactu_ring code’ Exxaire XBF-101Wj}.
35 The inter layer/element glue attachment of the backsheet layers and the
backsheet and core is based on slot-application as described in example
2a. The backsheet element does not meet the requirements of the




| ayers with basis weights 14gn2 spunbond - 20 g/nferr] neltblown - 14

g/ nferr] - wo9pudsseend (manuf actured by Corovin GrbH i n Ger marBCT/HE¥SY1003e
trade . nane VMD.3005). In addition the inter |ayer/elenent glue
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Example 3c: .
This example is identical to that of example 3b except the application of the

25 PFA has been optimised to efihance bredthability ‘Without compromise: of
adhesive functionality. Specifically the two stripes of panty fastening
adhesive that is detailed in Example 2a has been replaced by a matrix of
PFA dots as detailed in example 2c, designed to enhance the backsheet

_ openness. - | '

30
Example 4a; _ |
This examplé is identical to example 1 except that the backsheet has been -
replaced by a single layer laminated nonwoven structure composed of a
'Poly_ethylene nonwoven (supplied by Corovin Germany under the code

35 HDPE #17870) onto which a uniform layer (0.8 mil / ~20g/m2) of DuPont
Hytrel (supplied by DuPont Corporation, USA) polyester-based film has
been co-extruded; {this material was manufactured at request of P & G




33 backsheet liquid perneability and thus this absorbent article is
not regibsRdasa i ve of the present invention. Exanpleci3bs97/16032
This exanple 1s 1dentical to exanple 3a except that the forned apertured
fil mbacksheet |layer is a blend of |ow and high density PE with a crush
resi stant hexagonal hol e configuration 34upplied by Tredegar Fil m Products

" B.V. Hol
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articles flexibility and breathability. The inter- Paye'r/el ement gl ul’ ng
design is a low basis weight (6 g/n2) spiral glue pattern (2 spirals
each 10 Smm Exaiwple 4b: and 160 mm | ong separated by 20 mm). This is used to

Cbeor bent - cops Skalripe 1é IdntBBCISAEE or eRiATpie 384 etl e bpllatdh, bEbe (e
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fusion process (crlﬁé as utilised current
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| ayers 10as bamwheedob;naés%\%@éded irebyample 2¢.under the material code

. PML7) . Exanpl e 3c: This exanple is identical to that of exanple
3b except the application of the 25 PFA has been optim sed to enhance
br eat habi | iE&M&J&;{ conproni se of adhesi ve functionality.

Speci fi cal | ' '
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Air & Vapour Pe-rmeabilig Teston ab.eorben-t article products

The Vapour permeability test is utilised to quantify the vapour transmission
properties of breathable absorbent articles.
25

Basic Principle of the Methods:

The basic principle of the test is to quantify the extent of water vapour
transmission of an absorbent article. The test method that is applied is

30 based on a standardized textile industry" applied test method and
commonly referred to as the “cup test method”. The test is performed in a
stabie temperaturelhum»dlty iaboratory maintained at a temperature of 23°
C at 50% RH for a period of 24 hours.

- 35 Apparatus:

R L et Pl S - R ATRIERT
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34 QG n. AldSArlmses) opay USA under the trial code P18-3097 / RCHYSI7(10832
backsheet is joined to the core using a | ow basis weight (6g/m spiral glue
pattern ( 2 spirals each 10nm w de and 160nm | ong separated by 20m). 5
Exanmpl e 4b: This exanpe is identical 3o that of exanple 4a except the
appl i cation of 1y1e Sample Riup BRUIMeABIONR! sPESAECL A B8 REaWINY FepérRirbht ¥
wi t hout conprom sen@bpgsgd_ﬂ?fdhem ve functionality. Specifically the two
. e

stripes of PFA nor d has been replaced by a matrix of PFA
dots designed t2) enBwninge ttbeintrbBucéabesdistiled watee sintcathel edompleted saenplep! e
2C. Exanpl e afp In this exanple a market product has been
assessed; The product, Sil houettes Utra (normal plus size)

Manuf act ur ed by3lohWaxrtosend theseup onge samplerhas beamarrangedi nt code on bag;
51564 19: 23) angh | NR@idctthr glrehl tofaili S8 e
product does ngf’ co_nhgi n_a F{)ur eat ha&\é:atate pré?%gc ' shgg‘?uéaéamgggggﬁnggﬁ?t he
requi renent of the 2PEMBAYs or the absorbent article requirenents and
is thus not repBesedmatiratarydf stalsle climatiptonditions 128170 2M.540/ 50% RH + 1
Air & Vapour Perrrea%lhkﬁy Test on.absorbent article products The -
Vapour perneability'test is utilised to quantify the vapour transm ssion
properties 16f Weatlahoratery balanoe acourate tes4 deztmal place®asi ¢ Princi pl e of

: t he Met hods: - The basic principle of the test is to quantify the
extent of water vaggu& . .trapsm ssion of an absorbent article. The test -
met hod that is SHPPIeRreparation {Maasweementsandar di zed textile industry

PRI ———,

appl i e'('j test nmethod and comonly referred to as the "cup test
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of 24 hourdS aticleAsseledted and a sample is cut to size using the punch. The sample-
cut is sufficiently large to adequately overiap the sample holder and to
ensure material that may have been damaged or hndesirably stretched due
to the cutting operation lies outside of the measurement centre when the
measurement is performed. The samplie is so arranged onto of the sample

20 cup so as to fully overlap the cup. The sample is oriented so as to ensure

that the surface exposed to the laboratoiry environment is the same that
would be found while wearing the article. '

The closure ring of the sample cup is then placed onto the sample and
25 pushed down. This ensures that the excess material is held firmly in place
and does not interfere with the measurement. A wax is then applied to the
entire surface of the closure ring to ensure thé; whole upper part of the
apparatus is closed to the environment. Distilléd water (5 £ 0.25 ml) is

introduced with-the syringe into the sealed sgmple cup via the minute
30 perforation. Finally this perforation is sealed with silicone grease.

The entire cup (containing sample and water) is weighed and the weight
recorded to 4 decimal places. The cup is then 'placed in a ventilation
stream generated by a fan. The air flowing over the top_of the sample cup
35 is 3 £0.3 m/sec and confirmed via a wind velbcitj;meter ("Anemo”, supplied
by Deuta SpA., italy). The sample cup remains in the ventilated test field
for a period of 24 hrs and is then re-weighted. During this period if the test

O -




PCT/ US97/ 10032 WD 97/ 48360 35 .
1) Sanpl e a /95366“ rrenS| ons specified in the drawi ng (open acamsy7/10032
0.00059 nf e ?Y Syringe to introduce the distilled water into the
conpl eted sanpl e cup. 5 3) Wax to seal the cup once sanple has
been arranged. 4) A ci rcuI ar puncjsto faC| litate preparation circular
sanmpl es of di amf rIm Laboratory of stable
climatic cof@MpP %ﬂ%s?ﬁ'@'e@"vob@?@??ﬁ fheémﬂdw the sample holder is ablgytrH) 10

6) Labor at giffuseadutrafethecsamplecholdedt addcintithed laratory enviroRaiamt EThis
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cut to sizebesjuantified onune-weigthiogsheptamplete samplesmmlomrrgnthelznarrge to

adequated y gypbygap the sanple hol der and to ensure material that may
have been danmaged or undesirably stretched due to the cutting
operation |ies outside of the measurement centre when the nmeasur enment

i s perf or refhe Mapoun peirmeadilip valuesis WstefminedOas the weight! lSSQQMGéHPb?O as to
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be found while wearing the article. The cl osure ring of the sanple
cup is en; ol gg agp 2 nsures that
t he exclted;s rrgt er'ls&f Rﬂéﬁm? nw‘egﬂp"%és @ﬁa%&?@oéyn@rﬁl nterfere

with the neasurenment. A wax is then applled to the entire surface of

the closure ri ngpﬁppgmghgm;yqewm e upper part of the apparatus is

cl osed to the envitonnen ed water (5 0.25 m) is i nt roduced
with the syringe into the sealed sanple cup via the mnute 30 perforation.-
Fi nal |y thi Theeaif pemneability testaiscotilisedhtos absess ehe rability .of an absélsertntire

;:gp4( gce)i(;slt %F{ru%ﬁéWE%@agﬂ%n}‘gﬁ%%%aéﬂ ghed and the wei ght _ recor ded

aces aced in a ventilation stream
generated by a fan. The air flow ng over the op of the sanple cup 35 is 3

0.3 nfsec apiei® Princibléd of theMUthdd¥e! ocity neter ("Aneno", supplied

by Deuta SpK""‘I’t"‘I’T‘:’i}'L‘I'FTe__s'a‘rrﬁl'ég‘c‘up remains in the venti | at ed test field
for*a period of 24 hrs and is then re-weighted. During this period if the

t est The basic principle of the test is to evaluate the resistance of an absorbent

20  article to.the passage of air. In this test, the volume (or amount) of air that °
flows: through an article of given dimensions under standard conditions (of
23 °C /50% RH) is measured. The instrument utilised for the test is: Air
Permeabilimeter FX 3300 manufactured by TexTest AG Switzerland.

25 Samples should be allowed to equilibrate in the test environment for at
ieast 4 hrs prior to commencement-of the measurement. The article (having
dimensions exceeding 5 cm2 the dimensions of the measurement head) is
placed on the device as instructed by the manufaﬁturer. An aspiration
pump set to generate a pressure of 1210 kPa that sfucks air through the

30 sample layer or structure. The device measures the volume of air flow and
the pressure drop across the orifices that contains the sample and
measurement head. Finally the device generates a va!ue of air permeabmty
in the units of “UM2s1"

35 ln'the case of vapour and air' permeability measurer'r.__zents' on a finished
product the area of Panty Fastening Adhesive (PFA) can influence the
results particularly if the adhesive is applied as is typically the case as an
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sufficiently breathable the liquid in the sanple holder is able to

di ffuse out of the sanple holder and into the |aboratory environnent. This
results in a reduction in the weight of wdfer in the sanple hol der that can
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23 [err]C /503/9%95&3y793mm55\]'é1e instrunent utilised for the test is:

AT Per neabi |l i meter FX 3300 nmanufactured by TexTest AG Sw tzerl and.

i 25 Sanples should be allowed to equilibrate in the test environnent for at
| east 4 his prior Rewetnfestienent of the neasurement. The article (having

- di nensions exceeding 5 cnierr] the dinensions of the neasurenent head) is

! pl aced on the_device as instructed by the manufacturer. An aspiration
! punp set to géherewetiesk appliad-here ipwellidetailed is the standard i 8o Gyapplied 30

" sanple |ayer Ebpyp Lidift teviet t’éB@rﬁBﬂi{%g fsih?ﬁﬁﬁl{seﬁ-né bSsi¥ U iR cstémkupgba%and
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the pressure grop across the orif at contains the sanple an
neasur ement h®Y@®SHi nal |y the device generates a value of air perneability
in the unigs of "I/Merr]Serr]" 35 |In the case of vapour and air
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in this context the rewet method is utilised to assess the dryness of the
product with respect to the wearer facing surface of the product . In
20 combination with additional test methods that assess the dryness of the
product with respect to the openness of the backsheet (air & vapour
permeability test) it allows the total product dryness to be represented.

The test solution that is utilised for this test is based on the Paper Industry
25 Fluid (PIF) that has been extensively utilised (due to its stability and high
reproducibility) and due to its close similarity to human menses in terms of
viscosity and liquid surface tension & ionic strength. The solution
preparation is detailed below. '

30 Apparatus: S
1) Blotting Paper available from Schieicher & Sc_huell (Germany).
' S & S Rundfilter / Durchmesser 150 mm, No.:: 597, Reference-No.:
311812, C o !
2) A weight of 4200 g covered on the lower surface with a foam of
35 moderate flexibility. Both the weight and foam are covered with a thin,
flexible plastic film to maintain waterproofs. The weight dimensions




product the area of Panty Fastening Adhesive (PFA) can influence the

. resul ts partw,%sg%, if the adhesive is appli ed as i s typical |l ycirRfgofads2 as
36
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rewet nmethod is utilised to assess the dryness of the -product with
respect to tg wear r faci,ng surface of the product . In 20 conbination
with addition@mRleRraparatied /imeasurement: he dryness of the pr oduct -

Wi th respgect to the openness of the backsheet (air & vapour

he tost sof IPBaichitpHa Sifedsieuh Yoot Eoan Packaiog e placeciana:

I ndustry 25 flaFHabotatofy syrfateankeceriteeth directy) below Yhe bulette for(tdseliquidi t S

human menseer ok The Sf"gﬁ’éfﬂ'é?scoé'#"’andﬂredﬁﬁff%@% ahP e e BRblode o), .°

strength. Thi mqmceﬁ over the gxpasedo@rea apstesiponding:itovthe Bole ipptheat us:

1) Blottjisng Bm?@xamatd a&&ér ém %&b&ﬁ&éez Al FfrFSﬁBY%'Heehqﬁ roal¥ed to the S

& S Rundfilt 15
3118 12“ ! mple and an electronic cé:mr‘lter set to 20 min’s rgeanctwated During this

waiting period a stack of 7 discs of fiter paper are werghed on the
analytical balance and noted. . -

.20 After 20 mins. the perspex plate is removed and the stack of filter papers_
are positioned centrally on the article being assessed and the weight is -
gently lowered onto the filter paper stack. The article and filter paper stack

 remain under the pressure exerted by the weight for a period of 15

seconds, after which the weight is carefully removed and the filter paper

25 . stack is re-weighted. The difference in weight (to the nearest milligram) is

recorded as the rewet value. The tests are repeated for at least 10
samples to ensure adequate accuracy of the measurements.

Flexibility Test & Caliper Test:
30 ‘ N
Basic Principle of the Methods:

The flexibility test is utilised to quantify the product flexibility or product
stiffness in the cross direction. Most flexibility tests have attempted to
35 establish a product benefit based on a product design change using a -
- range of flexibility test methods to quantify this such as measuring the
drape (bend ability) of a product or the combination of stiffness in both




2) A weight of 4200 g covered on the |ower surface with a foam of

noder at e fl exiwolomMgasoBot h t he wei ght and foam are covered with %PT’Hﬁ?f”m“”
flexible plastic filmto maintain waterproofs. The wei ght di mensions

WD- 97/ 48360

PCT/ US97/ 10032 39 38 -

shoul d al | ow ajeagmnandlerass direttiore The diexibility tdst usdd bleeeinnidea dynamic

i nat i t A
ber spex (7 mm TGS prurgihell GoredCrdderbhf, Vg0 Yidlalift [iétommeg) whith
of di nmensi ons @e@mwesmr@@!ﬁtame pha preductitpdaferm i theipross ditectione The
capabl e of i ntﬁ@ﬁéﬁtﬁ@sﬁﬁﬁeéﬁéln&'thé%éﬁe thel ﬁﬁdﬁ&'% Fﬁkﬂy rtéfp%sﬁf ag(?lnst the 7

mM in 90 secondsS. n anal lca ance capa
deci mal pl acesSensitive s"@a |t€e IW"QSS nngr ¢ 'Q%%F‘&FEEEB 31%9"50'\/ "RQ?"Vé

article to be dermgvadous bodiipmistionsom an packagi ng and pl aced on a
flat |aboratory surface and centred directly below the burette for test

- liquid delivery. The perspex plate is placed on the surface and the

- "PIF test |IQUIM i ntroduced over the exposed area corresponding to
- +the hole in the 15 perspex plate. After 90 seconds 7 ml of PIF have been
f -|ntroduced to the anple and an el ectronic counter set to 20 mn's is

. ;activat ed. %ulb@!ﬂﬂsa_"mm_h&period a stack of 7 discs of filter
- {paper are wei ghed opfdiftenance of23!°0 hAdI500% Rertive Munmaltgd. 20 After 20

_ §m ns. the perspex plate is renoved and the stack of filter papers are
_sp05|t|oned centrally on the article being assessed and the weight is
. gently IovveredZQInlstrohHﬂnﬁgg;' bIK Madet 6028ck. The article and filter paper

~istack remain u %g@h&?%igﬁﬁﬁ—dqpﬁ Wit R¥ éﬁnn‘f‘&‘féﬁg for%t@l%ﬂ,gd

15 seconds af lﬁ%d I S car ef | ter
paper 25 15stack is ?@ﬂ@gﬁﬂb@ thenlBMicomputge in the of distancera@ndh fQreest
-mlligram is yajuesrecorded as the rewet val.ue. The tests are repeated for

Bl oot 15 Test & BB pelsaOBES S VR S ERRH R SR
. Loadceli=10N

Initial clamp separation = _55 mm
20 Final clamp separation = 25 mm

Distance sample to be deformed = 30 mm

Compression speed = 25 mm / 1 mins.

3) Caliper Measurement Device; Mitutoyo Instruments (Japan) Model 543 -
25 6018 :

- _ The caliper is measured using a precision digital measurement

. device (* 0.02 mm) with a circular measurement foot of 40 mm diameter -
that exerts a pressure of 6.2 glem2 .

30 _ . '

'~ Sample Preparation:

The tests are performed on the final form of the product identical in all ways
and preferably on the same batch of products to be worn or assessed by a
35 consumer.




The flexibility test is utilised to quantify the product flexibility or
pr oduct wo?g”gjdaess in the cross direction. Mst flexibilipgrtusst/sodszave
attenpted to establish a product benefit based on a product design
change using a- range of flexibility test methods to quantify this such
" as nmeasuring the . drape (bend abili®¥) of.a product or the conbination

of stiffneqn the daeehof a sanitary naRifR, /6 iglincontinence dev:ce the roduct is
PCT/ US97/ 10032 M m P detgt h and -

cross di redeMayed figm |Pé8k59f'1q Pl 2pY Blease Rarer; that Wah?c
sti f f ness mpaintaisashesiMasr used to dttached the amde waepaiafycorrmuer piece lof

The | PN it °b8 fembled, Bos e dtiaRag BT, S ARG L

agai nst 5t h@dr@s'@rﬂﬁtfﬁﬂgeéﬁg inastivery M\éﬁﬁplmﬁ iﬂ‘ﬁl@h@mf@éﬁee a

sensory negfhestre surfagdiri ng various bodily notions. Apparatus: 10 '
1) Cdimtically controlled Lab. Mai nt enance of 23 C and 50 %
Rel ative hum dity. 2) Instron Limted, UK Mdel 6021

| nt er f aced Galiper MeasixethdrtM wi t h RS 232 interface for data |ogging. 15
Data are sent to the IBM conputer in the formof distance and force

val ues. Data is read into a standard Mcrosoft Excel worksheet
for andPysilhe Average calipen gfthe: products gs ifirst determined. For proglucts thas

separation areﬁﬁhéfén?@ ﬂat the c'éhﬁétl a‘E'réHFes"é?ﬁé‘{l\?é %ts @5 833t 5)

Di st ance sa e to bé defor SSI on speeg =25 mm

/ 1 mins. Productis @??%Pdﬁ%s‘lﬁtgﬁﬁme 65 j@verage t‘(ﬁ'gg or sProdvet ©f( Japan)
Mbdel 543 coﬁﬁ:leﬁ@haBes. such as relathWStmdt irpthie centreasnd e;lammmm in

preci si on ur C erg], O. 02 nmm circul ar
reasur enon o BRUBFIRES: ) aruplar, mésdirefyert” ot o iy sl Gpviees
g/ cni ed$] . (Bwintaining a measurement pressure of 6.2 g/lcm< ) is used and to ensure

at least 10 measurement points are utilised to more accurately determine

the average product thickness.

Flexibility Measurement
20 - S i __
The product is attached verttcally between the clamps of the Instron |
device. The clamps are so positioned.to start the compression (in product
cross direction) from a distance of 55 mm. The sample is compressed over
. a distance of 30 mm to a final clamp separatnon of 256 mm. The instrument
25  details are given above.

The Instron records hthe clamp separation (in mm) and the force exerted to
achieve this separation and send this data via an RS232 interface to an
IBM computer equipped with Microsoft windows 3.1 and Microsoft Excel

30 version 4.0. The force and dlstance data are loaded in to the Excel
software and the average force measurements over the full 30 mm
compression cycle is determined. '

The measurements are performed on 10 samples of the same type to

35 ensure a representatwe stiffness value to be. deter_mmed for the sample
under investigation.




The tests are perfornmed on the final formof the
and preferably on the sane bRCIW/10032 -
products to be worn or assessed by a 35 consuner. WO 97/ 48360
PCT/ US97/ 10032 . _ 40 In the case
of a sanitary napkin, or light inconti nerftt device the product is

renoved from [Thekamlipgr astl \aitipuselcoss emateeal tdrat imdigated usrirt the core

Sanpl e Preparation:
product i dent ywané7/483600l | ways

o o RS E s s RO IE Bl 1 e e PR R T H R

. ensure
: determ ne

i
i
{
i
i
T
!

e et

5 adhesive) mumbernatabsorbenttarticlebiesti proaducts@ve ygingn aunderc the sensery t o
t he adheg] S surface. Cal i per Measurenent: 10 The Average

cal i per of the products is first determ ned. For products that are

i nherently5flat the caliper at representative points (at |east 5) of the
product is m@aﬁ%naddgg erm ne an average val ue. For products of

conpl ex shapes, such as relatively thick in the centre and relatively thin
in the extremties, a smaller nmeasurenent foot on the caliper device
15 (mai ntai niTihe sensayuirdienis @ guantitative Galiegthat] esflects | owsa dpadict o

a ‘g& lhts are utilised to nore accurately
tcketgﬁlﬁa“ eraggggﬁj@ﬁ}g?ﬁ#@gness. . _Flexibility Measurenent
THe prid@sensosy indexds sietermingd frary the rakiomof,he cl anps of the
device. The clanps are so positioned to start the conpression
crgss . direction). frogma distance of_ 55 The sanple is
conpr essed over e&“&?§’§ﬁ¢@%ﬁt}' é%’?&‘!‘i‘(ﬁﬁx‘pﬂ%P‘_PdPﬂHg{%Bmfation of 25
mm The instrument 25 details are given above. The Instron records
the clanp sepat atj. | he forc xerted:to hi eve IS
separation anj’os gﬁggﬁbg ‘3@2 326$®aﬁd§%2§§u?nﬁ% ?ﬁl&éwm gnte%?s arPBRé rhe

conput er tui peckormedomthe finalfproduetdows 3.1 and M crosoft Excel 30

20
| nstron
(in product

- version 4.0. The force. and distance data are |oaded in to the Excel

1) Effective Breathability Test .
2) Product Flexibility Test
3) Product Caliper Test

20 . . .
E.g | Caliper | Flexibility | VP AP Effective | Sensory
_ Breath- | index
(mm) (N) | (g/m27/24hr) | (¥m2/s) ability
1 27 0.35 zero zero zero | zero
2a| 27 0.75 670 525 801 395
26| 30 | 033 790 800 990 1000
2c|{ 3.0 0.32 930 1005 1181 1230
3a| 238 0.85 495 zero | 495 207
3b| 29 0.36 630 zero 630 603
3c| 29 0.35 844 © zero 844 832
4al 28 0.32 590 zero 590 658
4| 2.8 0.32 660 zero 660 737




software and the average force measurenents over the full 30 mm

conpression _cycle is determ ned. The measurenents are p 10 °
.sanpl es of t 9@%@type to 35 ensure a representative sti ffﬁi{eég(s?ﬁf\'/gg{ig@ato '
be determ ned for the sanple under | nvesti gati on. WO 97/ 48360
PCT/ US97/ 10032 : 41 The caI i per of
vari ous co terl are i at e%@der the _core abl e
results. Th uI £ call Iand Xi bgli tf fRst rrb r of
absor bent rt| | e test product$ are given}junder the i ndgéx. - 5

Sensory In = xﬁgﬂﬂragﬁngﬂﬁ ry rndex Is a quantitative value

reflects ho sign inpacts sensory perceptlon 10 The

sensory i ndé&Ps Airgetreeabilityl from t he ration of; Ef fective

Breathability / Product Flexibility x Product Cal i per To determ ne

the sensory index value the following 3 tests are to be 15 perfornmed on

the final pr(m"di‘_(l?i'ket productiynmedified ve Breat hability Test. 2) Product

Fl exi bilgty Test 3) Product Caliper Test 20 E.g Cali per

Flexibility VP AP . Ef fective Sensory ' :

Breath- |ndex Drynessindex:, (N)  (g/nferr]/2ahr) (1/nferr]/s)

ability 1. 2.7 0. 35 zero zero - zero

zero : : : i~ 525 - 801 395

%o 3.0 THBdpyfieds index g defemined fii the ratio g, 1000 . 2c 3.0
- 0.32 930 1005 . 1181 1230

10 Effective Breathability / Product Wetness (Rewet)

To determine the "dryness index value the following two tests are to be
performed on the final product:

15 1) Effective Breathability Test
2) Product Wetness (Rewet)-test-_l R




e e v s~

et b——— o

3a 2.8 . 0.85 495 zero 495 . 207 3b

2.9 0. 36 WO 97/4%380 zero - 630 603 BCT/USE7/£0032
0.35 844 zero 844 1832 4a 2.8 0. 32
590 zero 590 658 4b 2.8 0.32 660
zero 660 737 wWo 97/ 48360 :
PCT/ US97/ 10032 - 42 5a* -3
1.5 zero Zero zero . zero VP= Vapour
pernmeability A by : e=elBkalprodict unnndified 5
Dryness |ndeyE.g. |Rewet d Perneabifityex Pen?%bbm nf“Effefcﬁvet he hesQI;h 10
Ef fective Brdathabijlity / Wet npgs ewet g% rm ne e
.dryness inde vaI ue the fo Yg'g\#'ﬁ't i fis are to ﬁ{eatha%al rﬁ%‘?‘%d dn the
final productl: _15](ma) Ef ?{kﬂar)ea ﬂm?/lsecy Te«t 2) RBroduct
Vet ness (Rewdtt) te<t WO 97/ 4B360
PCT/ US97/ 100 % . _
50 zero zero zero zero

2a |51 670 525 801 16

2b 50 {790 . | 800 980 |20

2¢ 50 930 1005 1181 24

3a |50 505 zero 505 10

3b 50 630 zero 630 13

3c 50 844 -1 zero 844 17

4a |50 580  |zero " |ss0 12

4b 50 660 | zero - | 660 113

Sa 57 zero : zero -.'z.ero zero -

Of the above results for the exemplified absorbent articles, absorbent
5 article examples 1 and 5a do not meet the sensory or dryness indexes.

Examples 2a and 3a are not demonstrative of the present invention as they
do not meet the backsheet permeability requrrements and thus do not
~ provide the required level of protection.
10 .
Examples 2b, 2¢c, 3b, 3c, 4a, and 4b are representative examples of the
present invention. The increase in the sensory and dryness indexes by the
use of the preferred joining system of spiral spraying adhesive and the
preferred panty fastening system can be seen from the values of 3b to 3¢
15 and4atodb.  —— '

In preferred embodiments of the present invention the absorbent article
should preferably meet at least one of the requirement of vapour




43 E. g Rewet Perneability Perneability Effective Dryness
Vapour ' Breathability | ndex (ng)

(g/merr]/ 24“@.%7’48??0/ nerr]/sec) ' 1 50 zero. PCT/USSY/10032
zero zero 2a- 51 670 525 801

16 2b 50 790 8044 990 20 2C
50 930 .. 1005 - 118 . 24 3 50

505 permeapbility, aQr premgability, ﬂexjibﬂ% cahp_er-;ﬁpd rewgt s%ch that the

zero . artithdhas: 13 3c 50 - 844 zero

?‘214 b -algrapour peﬁ@ggbili@p of greateggs%n 1009/m212tég56r ,Opreferably qggper 5a
57 zerthan 300g/m2/24hes, more preferably greater tham (500g/m2/24H@6, mestabove

Its f i ' ir
i % BB BLOPR L 1 D gnlei

Exanpl es 2a WRPWPEME nstrative of the present invention as they
do not neet ¢ 4n diepésheabilityofrgedidrithin MO0 prefepalily graster thsn 2800 fore

o, and ZB%@%"@?‘?@?@%‘%{W Bena8hn raes gt TRRRcHhen APORFIZ4R s he

i ncrease i n definekinthejabsatbentarticle aingermeabilityt test, use of the preferred

Fasten g aya ?‘J’%"é@“ﬁ%@ 1638 tAgh Yo, BRIBIDIZWEss ifan 1 O o grbrebdtl)

[P

I n pref er r ed®8FBAN H: ANs Mast preferaklydass than 05N nas idefined dnishe tflexitility| e
shoul d prefefeghbl y neet at |east one of the requirenment of vapour
~ - a caliper of less than 12mm, p;eferébly_ less than 9mm, more preferably
. less than 6mm, most preferably from 5mm to 2mm,
15 - arewet of less than 500mg., preferably less than 300mg., more preferably
' less than 200mg., most preferably less than 100mg as defined in the
absorbent article rewet test. '

.20
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perneability, air preneability, flexibility, caliper and rewet such that

t he article has: -a vapour permegbility of greater than

- 100g/ n{err]/24hrs, preferably greater t han 300g/ n2/ 24hrs, nore

e

preferably greater than 500g/nierr]/24hrs, nost 5 preferably greater:

t han 700g/ n2/ 24hrs, as defined in the absorbent article vapour
perneability test - an air perneability of greater than 100,
preferably greater than 250, nore preferably greater than 500; nost.
preferably gre@lL&iMSan 6001/ nferr]/s, as defined in the absorbent
article aire perneability test, 10 - a flexibility of less than 1.5N,

pr ef er abl y5I ess than 1.0N, nore preferably | ess than 0. 7N, nost
preferably | esd. t hArfispaesable abgerhent @rticletcemprising the fallpwing elarseats: -
a caliper of less than 12mm preferably I ess than 9mm nore preferably

| ess than 6mm nost preferably from5mmto 2nm 15 - a rewet of |ess than
500ny., preferablyd| E‘i‘é‘dt Hﬁﬁ"%‘éﬁ)r?ﬁp,s“ﬁ%'ﬁ capr absorheny core andsa breathabigny.

nost preferably | esacksheet,l68ikiyabsodsent nestei beinge positionad Sintdiddiate sald

Ira(é\#absg%s t1](90 32 tops‘ﬁ@e? ZA& %%%Obacksheet, said topsheet, core4%nd backsh'eeta_%qu

5 1. A di sposempdgsingsatrieastione layere conprising the foll owi ng
el enent s: a liquid pervious topsheet, an absorbent core and a
¢ breat habl e backsheet, said absorbent core being positioned

internedi ate saj d wherein said topsheet:has adiquig setention: of less thaof:Bagifor @or e

and backsheet each2.0g load in the1opshéétkguid reftionOlRst,| WHRrein said core has

15 a caliper of less than 12mm and has a vapour permeability of at least-
200g/m2/24hrs. as defined in the vapour pemmeability test and,
wherein said breathable backsheet has a liquid permeability of less
than 0.16g for a 15ml. load as defined in the liquid permeability test,
and

20
wherein said elements are joined such that said absorbent article has
a dryness index of greater than 0.5 and a sensory index of greater
than 50. |

25 2. A disposable absorbent article according to claim 1, wherein each
said element has a wearer facing surface and a garment facing
surface, each of said garment facing surfaces forming a common
interface with an adjacent wearer facing surface of an adjacent
element, and wherein said core and said breathable backsheet are

30 joined across less than 40% of the common interface of said garment

- facing surface of said core and said wearer facing surface of said
breathable backsheet.

3. Adisposable absorbent article according to claim 2, wherein said core
35 and said breathable backsheet are joined across less than 20% of
said common interface of said garment facing surface of said core
and said wearer facing surface of said breathable backsheet.

T



wherein said topsheet has a liquid retention of |ess thén 0.22g for a
2.09 load i sheet liquid retention test, wherein-said 6sAde3s O
v By il

a caliper o an 12mm and has a vapour perneability of at |east
200g/ nferr]/24hrs. as defined in the vaﬂgur perneability test and,
wherein said breat habl e backsheet has a®™FPiquid perneability of |ess
than 0.16g for a 15nm . load as defined in the liquid perneability test,

d 20 ' ' t | pi ned .such th ai d absor bent
artiole hast A dBBoSIe Mo fofl Bicle BuBolhd S Abtiong 8F InePreceding
i ndex of gr eat eglaims, wherein saichbegathable backshaetietgmenttempiises bewrastrticl e

according to clgy erdNQhéEf ; i ] ear.er
faci ng surface g*%rla;yeg \r ngﬁt[é?? g%?ﬁgsa'd Iayer. ha§§$§%§?@ﬁ%ﬁﬁ§?g§\éﬁ§ %ar ment
faci ng surfacesIaEReNtigcina surace. each of said gammenifacing suriacesdfoaming
wear er facing sardammorf interfadeawitht an adjacent w_@ﬁ?&?@écin?%ﬁ%‘@é & yrpai d
e

core and said b a t are d oi ned across ss than 40%
of the comon |%&§%€§€i§\y§ ' %ﬁg%’ﬁ@nf‘gjacem l""g'e"sf- a8 IRyned acess dessaj d
core and sai d vihane40%z0fisaid conimon inferfacedf said adjacentis@irabl e backsheet .
3. A disposabl e absorbent article according to claim2, wherein said core
35 and sai d_breat habl e backsheet are joined across |ess than 20% of
sai d cd¥nondi ntRrdigpesables absothantearticiey @csgrding s tec elaim daiwhereire said

1. e b ) o)
gg/ 4;2!6 d vear eradjagend IfyErs a8 ingal Sclds8icdainan® 2056 *B?eéangcﬁ;?rﬂgboﬂ L0053

46 4. A dnisstres,ptsaid adiacent layerse e according to any one of the

pr ecedi ng cl aims, wherein said breathabl e backsheet el enent
conpri ses | easy; S ' ch said.l ayer has a
wearer fac ?é\'g sﬁr#'%%oesaa{)rl\%l _ag s°§w“J ﬂﬁfeﬁ%ﬁirﬁ g% $ﬁ§ A% ?ﬂt&? E@EH"@‘ sai-d
gar mentl3f aci ng @aiMmacwherain said wearer facingasuface randnsaidf garmentt facing

adj acent wear ergidrfgde ornihé: i i it erein
adj acent | ayers %; e.joln dé.zé;ér?%?sqlﬁ@s?g interface ﬁgt’ﬂgﬁaﬁi{/}é’? aégﬁgﬂ'cégqmmn
interface of saf %ﬁﬂ+%85 sipn bonding. - .

7. _A disposable absorbent article according 't_o any one of the prec_e&ing
20 claims, wherein said garment facing surface of said breathable
- backsheet has an adhesive fastening means.

8. A disposabie absorbent article ac'c'ording to claim 7, wherein at least
60% of said garment facing surface of said backsheet is adhesive
25 free. '

9. A disposable absorbent article according to claim 8, wherein at least
- 80% of said garment facing surface of said backsheet is adhesive
free. :
30 '

10. A disposable absorbent article according to any one of the preceding
claims, wherein said topsheet has a liquid retention of less than.-0.15g
for a 2.0g load in the topsheet retention test.

35 11. A disposable absorbent article according to any one of the preceding
claims, wherein said core has a caliper of less than 8mm.

*+ LM s E




10 5. A disposable absorbent article according to claim4, wherein said
adj acent 'aye"v?oﬁ'i@sgk@' ned across | ess than 20% of said commobn PpPCTAUS97/10032
interface of said acent |ayers. 6. A disposable absorbent article
‘according to any one of the preceding 15 47 claims, wherein said wearer
facing surface and sai d garnment facing surface formng said
common i nt er f ad2. aAdisposabie mbsofient artigleagaadrding to any oagrafshegrecedingi on
bondi n 7. S [y i

g. clairfls, %@?Qhesa\?ﬁ%brr@% 8 a}d P éﬂll% &%rgabérot'ﬁ n0

t he preceding 20 H&{/ erelrn sal nt facj ace o0 sa| d
br eat habl e 600g/m4/3nbes. asLefinedinibe |Vﬁ§°F-'a§?§’ﬁ§ﬁB' ihetest . A
di sposabl e absorbent article according to claim7, wherein at |east :

007 Of 52l ; 920, {EEs S U Rate B b AR ot gL hs rbRecing
wherein at | east cla:ms whe@ivsaid breathabie backsheet has aulquatpenﬁeamhty of
backsheet s adhes{e‘éﬁ than 0. 1ngfo{ heﬁm?%%d as d&findy ﬁ?ég?igpigﬁpél\?\ﬁ & eﬁtﬁrt

article according U0 any rece
sai d topsheet has test.i qui d retention of |ess than 0.15¢g for a
2.0g load in the topsheet retention test 35 11. A di sposabl e absor bent

article accordl f the cedi n ' wher ej n
said core Hhs A a*‘i gﬁﬁcm?@;t? accbrding tW\QW@B@%e preceding

: PCT/ US97/ 10032 cla:ms wherein said absorbent article has a senséry index dfZgreéter

~di sposabl e absorbe{'1 am%cl e according to any one of the preceding

clains, wherein sa 0 has a vapour perneability of greater than -
600g/ r’r{err] /24hrs. as defined in the vapour perneability test. 13. A

di sposabl e ab beRt f
R e R gﬁﬂw%‘ay
| |

| ess than B 10g f oW S'%Brﬁa'
t est.
16. A disposable absorbent article according to any one of the preceding
claims, wherein said articie has a flexibility of less than 1.5N as
defined in the flexibility test.

20 . .
17. A disposable absorbent article according to any one of the preceding
claims wherein said article is a sanitary napkin.

Z ' : IR Sb AR IR R




10
pr ecedi ng ai ms, Wnhg&eh
i ndex of great erPCTI t han 100.

LR\ %A

14. A disposabl e absorbent article according to any one of t ".“il‘a’ﬁ‘), Ve,

OSRpE P braiviZasbR has -a
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