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(54)
(57) Abstract

The present invention relates to a disposable absorbent ar-
ticle (1) comprising a liquid pervious topsheet (2), an absorbent
core (4), and a backsheet (3). Said backsheet (3) comprises
a gas permeable polymeric two-dimensional film having aper-
tures, and said core (4) comprising 2 fluid storage layer, wherein
said absorbent article {1) exhibits a fluid contact angle gradient
across said storage layer and said backsheet (3).

Title: ABSORBENT ARTICLES HAVING FLUID CONTACT ANGLE GRADIENTS AND APERTURED BACKSHEET LAYER




sticky feeling experienced by many wearers during use, particularly over
extended periods of time. Cobviously the |arger the apertures the better the
perneability of the |ayer. 35 However, the nmain drawback
associ at ed e use of breathable backsheet s

article isv%%%ﬁ?%%reased probability of |eakage, %%ﬁﬁ%ﬁ §Q$eferred
to as wet through onto the users garnent. Although such breat habl e
backsheets are intended in principle only to allow the WO 97/ 24095
PCT/ US96/ 20683 transfer of materials in the gaseous state physi cal
mechani snms such as extrusion, diffusion and capillary transport may
still occur and result in the transfer of the fluids through t he

mechant s bedons. morABSUREEIT ARFIELES siavng FLUBRANFACTANGLE Gy i ng
physi cal exertion, for GRADIENTSCANDrABERTURED BACKSHEEDUAYER of tine.

In effect, whilst breathabl e backsheets provide excellent confort
i nprovenents they result in an unacceptable |evel of failure with regard to

protection, especially under stressed conditions. 10 The probl em
of wet through onto users garnments due to the I ncor poration of such
br eat habl e bagksheets in absorbent articles has been recogni sed in
the art. Attenpts to solve the problem have mainly resided in the
use of nultiple | ayer backsheet such as those illustrated in us 4
341 216. Simlarly unpublished European patent application no. 15
94203230 di scl oses breathabl e absq@gﬁgg!&[ﬁ:ghﬁ§lconpr|5|ng a

br eat habl e backsheet consisting of at habl e I ayers which

are unattached to one anot her over the core area. Al so unpublished
Eur opean patept appli Thei present ifenticR 2Rlates dboabsorbert agiclea i Sparticular

20 gas. pernea 2599??“8 @%‘"’a"ﬁ'ﬁoﬂr Bt Pé@@séféﬁﬁ?ﬁgﬁﬁtéﬁu@@% ayer
conprising an ap 'PUE @niinpdisers garmens.ng directional fluid transport.
However, none of the above solutions have proved fully satisfactory.

This is particularly the case forB S hi ckness is 25 also
considered as a key variable aff t. Thus, there
20
The primary consumer needs which underlie development in the
absorbent atticle field, in particular catamenials is a high protection and
comfort level.

25 One highly desirable means of improving the comfort of absorbent
articles is the use of so called 'breathable backsheets'. One type of
breathable backsheet is a 2 dimensional or planar micropororus film. Such
breathable backsheets are primarily vapour permeable allowing gaseous
exchange with the environment. This thereby allows for the evaporation of

30 a portion of the fluid stored in the core and increases the circuiation of air
within the absorbent article. This is particularly beneficial as it reduces the
sticky feeling experienced by many wearers during use, particularly over
extended periods of time. Obviously the larger the apertures the better the

' permeability of the layer.
35
« However, the main drawback associated with the use of breathable
backsheets in absorbent article is the increased probability of leakage,
commonly referred to as wet through onto the users garment. Although
such breathable backsheets are intended in principle only to allow the



exi sts a dichotony in the nmethods available to provide increased confort
absor bent produycts, such that thin breathabl e products cannot provide the

desired | evel of protection. 30 As a result, there exists a need
to provide an absorbent article whi ch offers inproved confort by the
enpl oynerWO 8124895, eat habl e backsheet and havi ng aPCEHUSas20688 hi ckness
whi ch mai ntains the required | evelp of protection. 35 It has

now been foundtransfer bf owtdrials in trec paseneissstateyphysical imeéchatising such as t hi n
sani tary napki éﬁruﬁ&ﬁrﬂki&fﬂiééﬂﬂa@%ﬁﬁ ﬁoﬁhﬁgétﬂvo%cuf% Profgct on and
confort by creati ro | Clt raa ent Bel Weel L N& Eﬁfé’ﬁéﬁ’léﬁ and
the core, yachi &%%grbéf “F%g’ulﬂ%iqﬁfoé‘gbitéﬁgﬁ‘l‘kqhﬁﬁfsﬁﬂq‘ Qe tae users gasmentsal s such
WO 97/ 24095  In particular, these mechanisms become more dominant if the product is

PCT/ US96/ 2068 3iuiti i ibal &nfo 0 r s oL a_.low surface
ener gy treatﬁ3 rre?\tmse? r? uring BhySica rf??or%ﬂa?&?éé#eér?%@é%%g@dlpﬁgo fhysi cal

. S nmhner .
mechani sms such W0eceffect, V’hhsr}l bfegt%ag'ﬁobﬁlﬁkﬁh% dovide expejlent gemfort nder ed
and wet t hr ougimpreveroents daeyatesylt in an unacceptabile teviel of\falilufONiHh rd to

el i m nat ed. rofection, especial %@ Jgrface energy gradients as such
I s discussed i% ' punpu%lupg%e g%g{’)'l‘%'ﬁon nunber 08/442 935. It

di scl oses fluid transport webs e.g. topsheets which exhibit surface

energy gradeents. TFhe \pedblem of wetl tirolgh TS dsers GarmeRisPand o 1

! . . \ Ga

d t d; : t opposi t rection. The web
clo;rgfi !sgg ? inrs't ahgl;ag'ghgﬁﬂégﬁi fbé%éelggﬂghﬁ’%#geets 'Rpa%"égg‘g:oﬁ&'ﬁ Iédg?ﬁ’ om one
anot her by an PeRMeFeRogNised ipdheiarh Atlaraptsitossoive the problemfhave mainhe web

has a | ower sueided inties gye idfanulfigie ldyer backsheee sadh 88 those illustrdtéd in
internedi ate, ygejesq 948ald

surface energy_naterials i ngﬁga(fg ?H?@'@‘%ﬁ%&f‘ﬁ%ﬁﬁﬂ%ﬁg@pﬁﬁ#ﬁ@ L(r)\\évi n
15 hydr ophbbi ¥4403488 c ar dispiesesbreathable phsorbent sarticles uicomprisinga a opsheet
for alireathable badlisheet comsistinges! atOlebStoive’ Bidathablé dayafe WwHicP™ t he
wearer - areCORktchbl %o° Bhé Afifisther over the core area. Also unpublished
European patent application no. 94203228 discloses a breathable
backsheet for disposable absorbent articles comprising an outer layer of a
20 gas permeable, hydrophobic, polymeric fibrous fabric and an inner layer
comprising an apertured formed film having directional fluid transport. |

However, none of the above solutions have proved fully

satisfactory. This is particularly the case for thin products, as thickness is

»s  also considered as a key variable affecting product comfort. Thus, there

exists a dichotomy in the methods available to provide increased comfort

absorbent products, such that thin breathable products cannot provide the
desired level of protection.

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

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



Summary of the Invention 20 The first aspect of the
present invention relates to a di sposabl e absorbent article
conprising a liquid pervious topsheet, an absorbent core and a
backsheet. The core is internediate the topsheet and the backsheet

and the bac??@%’éf”scorrprl ses a gas perneabl 2 d| mensi onal PGHEFSHE] 25
filmand the core _caoppri ses fluid stora The backsheet

conpri ses an out &-§ °{9(9F‘@r°§ﬁﬂ’°€'ﬁe°rbaol %5?"%58?@0%@8‘ dn
| east one | ayer, thihenmineretatsrbéheyed tHatsthaphwcalrméehamsmsudraascaﬂlh@

garnment facing s a ggﬁgb CTRTIS I fluid
contact angl e. T%‘Bag?ugggnt artlﬁgtﬁgﬂééomr %r?@o@heagg I ng ?’?o

30 and includind W{'?d oeompletely fliminatedce of the fluid storage |ayer to

and : i ncl udi ng the garnent facing surface of the outer layer. The

wear er fﬁCi ng f d TRE' (8 fourfice! @ﬁé fadidntd N Eﬁ&ﬁr@f?l&%@@ d! pver
portfon e 2 1140 ERREACL copteaton s BUAGE . o LG,
35 Awsbsoed. depsheets fwhicte exhibitnsurfacer eha’gysgrhdlehtse TFhHe webi on
wherein the facilitdfds "Rk {@ﬁ% gv{)&égcaneéna%t ah83¥sis' rafbps® il h@Ye' s

in the | ower portion
PCT/ US96/ 20681 opposite gdifection: |The web romprises firet and-seeqnd; sifacescwhichi d

contact angl e of aréeseparated from one fanothey byl lahainternfediate Cpartiok:. The dirst

A further aspect Y 5
production of an ggs E{a&{ F% estrgpgég é’}?’@% |§sl|ﬁ%§:§§;gsyt p of
appl yi ng a | ow sdihe it y“\%& waaﬂmmatss@asarenaw smadanu bledaw of

t he | ayer surfacé lenetgy\matarials inelude silicone, fluoropolymers and long chainBr i ef

DSt DL on 7 afdchlbyarockibans, The st phricliytiBa bk 3cBingie o o
portions cut awafbserbenb.articies C'Bngmclq gansport fiuid away from the wearer-
contacting surface.

Summary of the invention

20
The first aspect of the present invention relates to a disposable
‘absorbent article comprising a liquid pervious topsheet, an absorbent core
ang a backsheet. The core is intermediate the topsheet and the backsheet
and the backsheet comprises a gas permeable 2-dimensional apertured
2s film and the core comprises a fluid storage layer. The backsheet
comprises an outer layer. The core and the backsheet each comprise at
least one layer, wherein each layer has a wearer facing surface and a
garment facing surface and each of said surfaces of said layers has a fluid
contact angle. The absorbent article has a lower portion extending from
30 and including the garment facing surface of the fluid storage layer to and
including the garment facing surface of the outer layer. The wearer facing
surface of at least one of the layers in the lower portion has a fluid contact
angle greater than the fluid contact angle of the adjacent ganment facing
surface of an adjacent layer.

A second aspect of the invention relates to the situation wherein the
garment facing surface of at least one of said layers in the lower portion



~ :
Fig. 2: Enlarged cross sectional view of a backsheet of the present 15

I nvention taken along line 1-1 of Fig. L. Fig. 3: An enlarged cross
sectional view of a droplet of liquid on a surface, where angle A
illustrates the contact angle of the liquid with the surface. 20 Fig.

4: An enl awgeti240950ss sectional view of a droplet of |iquirdTwsesmossarface
having two different surface energies, tgus exhibiting two different
cont act hasyh Geid/t(oa}a@angle(gr)aater than the fluid contact angle of the wdaréri | ed

Description of fabinglsuracs bPsaid saﬁlel The present invention
rel ates to absorbent disposable artlc es such as sanitary napkins

(1), baby diapers, incontinence products and panty liners. Typically
such products corrpriAs@rtberaspﬁwoﬁMresmttmmheatrelé&toa process foP@iksheet

(3) and an apsyrbdidti ﬁcgf%n(égsdrﬂ; nd said
backsheet (gs) (Hr tigg heet %% ’gacks eet and cor tggcsgeopo? .
have a wearer f Lﬁ"ﬁ'&gg gnerg ;;t!,%?faﬂf asfﬁ'éeg’&mﬂan't

faci ng surface |ayershrethedpwaemmand the vvearer facing surface of the

backsheet are joined to one another at the periphery (5) of said absorbent
article. As used herein the te portion refers to the portion of the

35 absorbent article extendi RfelLgscuption of the Brawings o garnment facing
surface 0o - of said fluid storage Iayer to and including the garnent
facing surface g ?%%F i€ d| nt of the
present inventi oél 15 TOP plaﬁ%d”?sf;aeﬁ ar "H}' %rq éﬁ?&igng | ngs or
si def | aps. pres nyppg% cutaway to showstsoonstructlon

PCT/ US96/ 20683 Backsheet The absor bent
articles accor t t pal reath
backsheet (20) ch#’hg f)%mc t dc|?)nr"|‘?£]rna‘r" y prebé% of th% S'a rudes

absor bed an¥ cdﬁ‘(%ﬂ“ﬁ&dalﬁﬁ‘?'ﬂ % o9 Tt ructure fromwetting

articles that contact the absorbent product such as underpants, pants

pyj amas and unqgg oRTAR Bhisrgeld traS¥ bddoRal \ILE 6t 2 drbpiet BPfiqtid 58 a lrakl®

where angle A illustrates the contact angle of the liquid with the surface.

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

il ription e Inventi
25 '

The present invention relates to absorbent disposable articles such
as sanitary napkins (1), baby diapers, incontinence products and panty
liners. Typically such products comprise a liquid pervious topsheet {2), a
backsheet (3) and an absorbent core (4) intermediate said topsheet (2)

3o  and said backsheet (3). The topsheet (2), backsheet (3) and core (4) each
have a wearer facing surface and a garment facing surface. The garment
facing surface of the topsheet and the wearer facing surface of the
backsheet are joined to one another at the periphery (5) of said absorbent
article. As used herein the term lower portion refers to the portion of the

3s  absorbent article extending from and including the garment facing surface
of said fiuid storage layer to and including the gamment facing surface of
said outer layer. In a preferred embodiment of the present invention the
absorbent article has wings, side wrappings or sideflaps. '



present invention permts the transfer of both vapour and to sone extent
10 air through it and thus allows the circulation of air into and out of

t he backsheet . According to the present invention the
backsheet conprises at |east one | ayer conpri sing R abl e,
2-di mensi oM@t antially planar, 15 apertured | ayer%@? used
herein the term 2-di nensi onal substantial Ly pl anar refers to |ayers
having a depth of less than 1nm preferabfy | ess than 0.5nm wherein
the apertures are al | Ba¢ksheet t he pl ane of the |ayer. Thus, as used
herein the term 2 di nenional |ayer does not include apertured

preformed fil ns havug& gg;tures whi ch protrude out of, the 20 _pl ane of
the | ayer. apPserhent articias aﬁ?@'ﬂ@ﬂtt" the prasesh invartion,eqmprisesa n
sai d 2 di nensisonbteathable backshest (20). The dackshestof20) printdrii prevunts ahe

preferably spher
varyi ng di nensi ong&dﬁy&l% é;?%e apertu@?gawség{eﬁﬁsmgveraggﬁ%ﬂaﬂeters
of from 150 ni cr afficlesy that coptact the Abserbent product suchras ypderpaptsmpants,

mcrometers to 5p masrwt&uudemnhemeimadﬁhunftfmer the ba‘éﬂsﬁaerird!rfﬁéers to

ga(r:nkg[]ce)g?t ﬁ;: apéﬁegr es &ﬁ reﬁsé@)gn sﬁe‘?ﬁ% gﬂg‘“"" to f%b ?a![ he

entire surfade aﬁEéh"QllﬂheWeﬂnd thusiallows: ehmwf’@nﬁfyall’ lntgoanttma rtheegi ons

of the surface apaékghedhri sing apertures such as the central portion
or the peripheral portion is also envisioned to be within the scope
of the present invention. The 2 di nensional apertured | ayer of

t he backsheet may Becording tathe pregent invgntionithe backsheeteomprisesatigast ohat i s
pr eL er abl y matnﬁf F@bur@% risig a gas pemmal )B-éiﬁﬁnthﬁhhﬁsﬁﬁét&ﬁﬁlwc lﬁﬁéﬁ{' al S|
such as pol yet hy en | e mcr erla
el udo X 801 SBprurad leyeryo1y, s VA Rrel e i, 2 imeilcra Saksianily . °
Paul , M nosota, p@nar refers to lages/havinga depth of less than 1mm, preferably less
|P|C|T / Us96/ 206538A3 Sthan glsmrﬁndhé’% h@%@ﬁnﬁb&%}é%fuf Withih %%g&ft’ﬁfﬁaia?e
n r I [ r
Syrr;o a't g)S( (TM ty bhﬁafgr?ﬁ% hereu'\m&\S tefm® 2adﬁnen?ona?xig§'3' does 'no 1n£lu%
apertured preformed films having apertures which protrude out of the
20 plane of the layer.

or

* According to the present invention the apertures in said 2 dimensional
layer may be of any configuration, but are preferably spherical or oblong.
The apertures may aiso be of varying dimensions. Typically, the apertures

s have average diameters of from 150 micrometers to 5 micrometers,
preferably from 120 micrometers to 5 micrometers, most preferabiy from
90 micrometers to 5 micrometers. Preferably the entire surface of the 2
dimensional backsheet has apertures which are evenly distributed
throughout the entire surface area. However, backsheets having only

30 certain regions of the surface area comprising apertures such as the
central portion or the peripheral portion is also envisioned to be within the
scope of the present invention.

The 2 dimensional apertured layer of the backsheet may be made of

35 any material known in the art, but is preferably manufactured from
commonly available polymeric materials such as polyethylene or
polypropylene. Suitable microporous material include XMP-1001 of
Minnosota Mining and Manufacturing Company, St. Paul, Minosota, USA



wel | known in the art for there application in so-called breathable

cl ot hi ng. , . The apertured naterials for use as a backsheet in the
present invention 5 may be produced using any of the nethods known
in the art such as described in EPO 293 482 and the references
therein. WO9%3@¥P%ion the di mensi ons of the aper tr@rAssogrosshuced by
this nethod may be i ncreased by pplying a force across the pl ane
of the backshee2nd Xp&r100WearsilableciomdExxbe Chemicals, llinies,) USA. $Gtable

According to theafiakeiie fdﬂ\é%iﬂ;ﬁé‘ T B x ¢ S | oas
addition to sai ‘g?lgwgéwrrrnsg}enal Bram nggi? ﬁl gg% g@f@ma@e’ﬂ I t

one addi Wa?o'ﬁﬂl,eﬂsbféé%bh@otbﬁg
conprised of anlhe aperturedramatanals fon uskaasaa tbaoksheetiin twiprﬁyht’rmh&m
Preferably the ,hg e BRIdueEd g ai"|9 of theShetNods ogﬁr 't{cﬁs at | east

one | ayer sel e Vens. e¥

pol yrrerlr c fil ms P%‘F‘gﬂ'&\t’ﬁ%%ﬁ Qg pRngt F'lmr?féo rences themrlma@d;thm the
facilitate fl uidimensiospof the‘amﬂméeptmdokedlbﬂhls methed ﬁﬁyge%cr%absedd %y

di mensi onal ap I r er gdescr.i.he erein
above. Prefer aeéﬁﬂ?ﬁéeiasf%na}r aye I?ﬂés)%llt@‘é '&eéé YRSl puaiching the . o
20 one direct B%ﬂ! fluid transport apertured Iayer or a fibrous fabric
| ayer o conposed of polymeric fibres such as polynmeric non wovens

T o o i S i
fibres can be S0 guslipensiopal layer, Uﬂhﬁt!ﬁﬁeﬁ preierqbiy at leasmne fibres

OL pol ]yet hyl eneaddnwnablavey{memoek!diﬁaﬁﬂrbackaﬁeew% t ur&@ nations
t I nt er (o) X
syﬁ[ ﬁgt [ c(: fi brené'é]%?\i 'ﬁgﬁ\égbsor'g'éﬁﬁg% %%%ﬁ EF%‘?’%H'V"‘G n?i‘?%é’fm? nat ur al
fibres such'¥as RFE$eMinvenlion comprises atilenst onelayerselected &om wovens, nonThe
the Second | aye ooy "“'““’*“““*“%W"@Egﬁﬁh*“m i prdildin 4 one

e secon a
30 sides wrt%qr%ﬁ%y E%“E‘g?"i# ?&iﬁi P cpta
fibres dimengign namlﬂ‘egrbwsv@'mlamb!rrth%lﬁsmlayebrdescnbﬁdehemnd
layer of the above. Breférabicthe 'Second |@f5il6ﬂﬁﬁ%aamue&?oaﬁm HES bitherodY
wei ght of sgf d drd) Gireonal fluid wkhB5G A ﬁ?hy{kgf‘jge tdl' b?ou‘”%ofgé%“ VRysr'ch that

the fibres swell "and re
Accordi ng to tfonMpassd pprvmrqﬁmea ﬁ@"b%ﬁ:kemcrwnlms(known in theadj acent

and bel ow t he cnt.Thefibrous fisretiayer pisferdbiy Has Eﬂiﬁsnﬁﬁéiﬁﬂﬂoﬁw {ofodgim2,  of
the absorbent %He%rﬁfer%lytfbetobw Tre RS 'c3 e’ Matie W %n aﬁ’o?rmér?cat
material, in particular, fibres of polyethylene, polypropylene, polyester
2s  polyacetate or combinations thereof (inter- and intra fibre combinations).
Also mixtures of synthetic fibres and non absorbent natural fibres or
treated natural fibres such as cotton may be utilised for the second layer.
The fibres are preferably spunbonded, carded or melt blown. Preferably
the second layer comprises a matrix of spunbonded fibres covered on one
o sides with meitblown fibres or alterntively a matrix of meltbiown fibres
covered on both sides with spun blown fibres. The second layer of the
backsheet may in addition comprise at least 5% by weight of said layer of
fibres which are liquid absorptive such that the fibres swell and reduce
inter-fibre spacing.
s
According to the present invention the backsheet is located
adjacent and beiow the core extending towards the garment facing surface
of the absorbent article. If the backsheet comprises only one layer that
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the 2-di nensional layer, this layer will be adjacent the core. However

in the case that the backsheet conprises multiple |ayers_the | Jyensi onal
| ayer nay WO 9eP% i oned either above or bel ow said | ayer§C5W§ may

not be |ocated i medi ately adjacent the c’bre.gAII f the la eré conpri si ng
5 the backsheetbeifngthe ddimansiona| iayer, this layaaw Qﬁﬁélm&'?eﬁ it 2EVeV®#t h one

anot her . in the caseTthat thedathsitdet icpmiprisés multipleelagersathe @sdimehsionalol e of
the absorbent \ayer merpbelidsitiofiedUhnGRRbGUS BF Belol Saidshere st iy OF 2l

si def | aps, side ppi ng. el enents or W ngs . Absor bent
core not beAEEQ}PGi"EG‘e%@t?M @djacentthe ?9{3\96'6 phthe layers AAnsN% core
(23) 15 cONIhée Seckshddtrave fubstantialiyrig intimateoand jdirett contastawith fonest
portion may a‘,“_,‘“.'é}orrpri se the follow ng conponents: (a) an optional
primary fluid “distribution |ayer preferably together with a
secondary optional fluid distribution layer; (b) a fluid storage

| ayer, and said secamé aukshest typically extends @erassi the witdle of thetabsorbent i br ous

("dusting") |ayer, rlvi t V.8l . Oe; t

opt i onal corrponeﬂ?“@'ﬂ%c%%dr g:lg Hggﬁgﬁé ﬁéa’g?é' efr‘i’ﬁ'R péﬁ ot orl %\geﬂé?%aﬁgt h@gtfe
absorbent cone rWaPRINGLleMeNSIArWingSss dependi ng on the end use
envisioned. In a preferred enbodi mrent of the present invention

wherein the absorbent“agh'l %Ilg : S a sanitary napkin or a panty liner, the
core may hav s of froml1l5mmto 1mm preferably from 10nm

to 25 1 mm nost preferably from7mmto 1 mm a

Primary/ tSEC]?n?ﬁry E'A&cé' brdiitlétfd BHe! Predeny efnventiort]\, the absortiéit esfel q28j y
conponent o e _absorbent_ core accordin 0 . ese [ ntion
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gt ok MR 91 Sl o b
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fluid comruni caténch usé@nyisianed. Tha prefestadembodiment of dhs psgsent invention

wherein the absorbent article is a sanitary napkin or a panty liner, the core

may have a thickness of from 15mm to 1mm, preferably from 10mm to

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

a Primary/Secondary Fluid Distribution L.aver

One optional component of the absorbent core according to the

0 present invention is a primary fiuid distribution layer and a secondary fluid
distribution layer. The primary distribution layer typically underlies the
topsheet and is in fluid communication therewith. The topsheet transfers

the acquired fluid to this primary distribution iayer for ultimate distribution to

the storage layer. This transfer of fluid through the primary distribution

35 layer occurs not only in the thickness, but also along the length and width
directions of the absorbent product. The also optional but preferred
secondary distribution layer typically underlies the primary distribution layer

and is in fluid communication therewith. The purpose of this secondary
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PCT/ US96/ 20683 distribution layer is to readily acquire fluid from
the primary distribution | ayer and transfer it rapidly to the

under | yi ng storage layer. This hel ps the fluid capacity of the
under | yi n§O97a408%e | ayer to be fully utilised. The fl ui (PCT/USY6/20683
distribution [ayers can be conprised of gany material typical for such 5

di stribution | sistsilsution layer is to readily Fdoguite Sluid d@en tite/ Primary distribution

Posi tioned in fdyér@naQpansfarGetdpidly ¥ tHe u Rt Yavipdehit H he 10
primary or sec?'g}c‘ij:r q%%ﬁ;r’l uhlngn \I‘,aaa/ers'?d%hép%@t%é %%Eriéé)ﬂ%ﬂ%eﬁ}@ The

fluid s eriing storags layer o be fullyr wilised.nEhefluidl or
combi nations distributionelayefs cah pe edomprised obapyi materiab i Nor Ggichi N9
materi al s usualdigtritiRion taydls. to as "hydrogel ", "superabsorbent”,
hydrocol | oi d" materials 71 n conbination with suitable carriers. 15-
The absorbent gelling materials are capabl e of absorbing |arge

quantities of aquebyduit Siorageliager and are further capable of retaining
such absorbed fluids under noderate pressures. The absorbent gelling

materials can be dispersed honpgeneous|y or non-honogeneously in a 20

suitabl e carrier. FREtCHRd inAuid-communication withd end itypigallyr undeyingithet as
Gol i ng mat or | e e o i, disutittion layers, is a flid Srbgé idyef A HGA!

i i ) I.se,
substant i al | y %@aeé&?aﬁg?ﬁﬁﬁém@#cﬂﬁ‘& |‘§B§¢ B@%"-’E‘?ﬂ@ﬂ?"ﬂa?’t%‘?’?aﬂm%
neutralised, pthefeek itoreferably,gomarises aisorbent gelling oaterials usuallyseferedogel
upon contact W4 bswaymbgeﬁuehpaﬁbsmbnﬁﬁh?drbablﬁi&aﬂaﬁaﬁieriﬁ%ﬁ%aftipﬁm

pol yneri zabl e, ,k t ci d-cont ai ni hg nononers ch are we
known in the ap{ﬁﬂ%ﬁiﬁ@%cﬁ?ﬁer@. Suitable carriers include materials which

are convent®onally utilised in absorbent structures such as natural,
modi fied or syntheThe absesbént gelling mafihisC dte?capabiRUbf idddofing) MiggPdi f i ed
cellulose fib eﬁﬁanﬁt&stcn%q[l%@g 9&!3; z |cfisf, and are further capable of retaining such

absorbed fluids under moderate pressures. The absorbent gelling

materials can be dispersed homogeneously or non-homogeneously in a
20 suitabie carrier. The suitable carriers, provided they are absorbent as such,

can also be used alone.

Suitable absorbent gelling materials for use herein will most often
comprise a substantially water-insoluble, slightly cross-linked, partially

2s  neutralised, polymeric gelling material. This material forms a hydrogel
upon contact with water. Such polymer materials can be prepared from

polymerizable, unsaturated, acid-containing monomers which are well
known in the art.

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

35  Most preferred are tissue or tissue laminates in the context of sanitary
napkins and panty liners.



and/or tissues. Suitable carriers can be used together with the absorbent
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sanitary - napkins and panty |iners. WO 97/ 24095
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par Cial 1y - 5y 8o B infl i Ralerle” 23gH 2F r'@?d{s ShalEets o Layer

An optional comYemisuliteoetc,te improve 'lﬂuldtm@f&mmr bent core according
to the present invention is a fibrous |ayer adjacent to, and typically
if the absorbent gelling material is dispersed non-homogeneously in a
cartier, the storage layer can nevertheless be locally homogenous, i.e.
20 have a distribution gradient in one or several directions within the
dimensions of the storage layer. Non-homogeneous distribution can also
refer to laminates of carriers enclosing absorbent gelling materials partially
or fully.

23 ¢ Optional Fibrous ("Dusting”) Laver

An optional component for inclusion in the absorbent core according
to the present invention is a fibrous layer adjacent to, and typically
underlying the storage layer. This underlying fibrous layer is typically

30 referred to as a "dusting” layer since it provides a substrate on which to
deposit absorbent gelling material in the storage layer during manufacture
of the absorbent core. Indeed, in those instances where the absorbent
gelling material is in the form of macro structures such as fibers, sheets or
strips, this fibrous "dusting” layer need not be included. However, this

3s  "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



underlying the storage |ayer. This underlying fibrous layer is typically
30 referred to as a "dusting |layer since it provides a substrate on which

to deposit absorbent gelling material in the storage |ayer during
manuf act ure of the absorbent core. Indeed, in those instances where
t he absorwersn4e9s gelling material is in the form of POTMISe6/HGI3LUCE Ur €S
such as fibers, sheets or strips, this fibrous "dusting" |ayer need

not be included. However, this 35 "dysting" layer provides sone
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The topsheet tia® absorbent structufiéncThesestomponenty can\be: incprporsted ifiany e | ayer

or a-multipli Cide¥irfl:i form buto)fieﬁ%‘?éﬁ\ciddédaasmié'érgferﬁﬁkﬂ@om ment the topsheet
a 25 ) '

conprises a first yer (

The topsheet

The topsheet (24) may comprise a single layer or a multiplicity of
layers. in a preferred embodiment the topsheet comprises a first layer (25)
which provides the user facing surface of the topsheet and a second layer
(26) between the first layer and the absorbent core (23).
25
The topsheet as a whole and hence each layer individually needs to
be compliant, soft feeling, and non-irritating to the wearer’s skin. It also can
have elastic characteristics allowing it to be stretched in one or two
directions. According to the present invention the topsheet may be formed
30 from any of the materials available for this purpose and known in the art,
such as non woven fabrics, films or combinations of both. In a prefered
embodiment of the present invention at least one of the layers (preferably
the upper layer) of the topsheet comprises a liquid permeable apertured
polymeric film (25). '
38
Preferably, the upper layer is provided by a film material having
apertures which are provided to facilitate liquid transport from the wearer
facing surface towards the absorbent structure, as detailed for example in



whi ch provides the user facing surface of the topsheet and a second | ayer
(26) between the first |ayer and the absorbent core (23). 25

The topsheet as a whol e and hence each | ayer individually needs to

be conpliant, soft feeling, and non-irritating to the wearer's skin. It

al SO can WO974Mave el astic characteristics allowing it RGWR6&PLt ched in
one or two directions. According td’the present invention the

t opsheet may be ©SARRL 13BAS #16h 249, US 4 8A3 858 USi424 426, Y X33 thi s
pur pose and knowghd 0St4598523. such as non woven fabrics, filns or
conmbi nations of both. In a preferred . enbodi nent of the present
invention at |east one of the |layers (preferably er |layer) of
the topsheet conpri se'Bi%tqpﬁhﬁﬁthBﬁ“begmdﬁr?@f‘!ﬁ?r@S whole °f tBBI E film

(25) - 3;5] s structure aftd RBAT@AeNd iktdCantd ferm |p&_)l§bfdbf au][oﬁ/tr:tefrdtvanelu fil 31
mat eri al having _. riur. . Orovi de o facilitate |iqui
transport from tﬂge%ﬁfér 3@8%"’5’%'88 e%%ﬂ%%ﬁ?%&e towar ds t he absorbent

structure, as detailed for exanple in WO 97/ 24095

PCT/ US96/ 20683 Fluid contact anqi 11 US 3 929
135, US 4 151 240, USTETF%%BQ'QUS 4 324 426, US 4 343 314 and US 4
591 523. The topsheet typically extends across the whol e of

t he absor bentie 5 According to thecfirst aspectof thepresent invention any jayet ingaidr al |
1L poofed iyt e s eyt
present inventi ofAnd@pch g said sufages has a tiui S, ¥ hz? r
faci ng surface afad:mg surfacercf at leastone of said layers in said lower padiondvas afjuid
surfaces has a fl, .:g Cgsreagsltﬁan utaeﬂﬁurbdnmtvmreebf the .amerﬁa@m

surface of at Ieast one ers al r partion has a fluid
contact angl d$ gr 84fage of apﬂgef‘ 6#&';(& Lﬁﬁ&PW‘?BP l?é’eag'PK%’nt faci ng

15 surface of the adjacent garnent f acing surface of an adjacent |ayer.
According to the second aspect of present invention any layer in
lower portion has a wearer facing surface and a garment facing surface
and each of said surfaces of said layers has a fluid contact angle wherein
2 the garment facing surface of at least one of said layers in said lower
portion has a fluid contact angle greater than the fluid contact angle of the
wearer facing surface of said same layer.

In principle the contact angle gradient may be present in said lower

25  portion between any surface (wearer facing or garment facing) of any layer

therein. Thus, the fluid contact angle gradient may be present across the

wearer and garment facing surface of the same layer or between the

gamment facing surface of at least one layer in said lower portion and an

adjacent surface of an adjacent layer, i.e. between the wearer and the

50 garment facing surface of the first layer of the backsheet, between the

garment facing surface of the first layer and the wearer facing surface of

the second layer of the backsheet, between the wearer and the garment

facing surface of the second layer of the backsheet or between any

subsequent backsheet layer. In addition, it is also foreseen that

s combinations of these layers each exhibiting a specific contact angle

relation be utilised thereby, producing a continuous gradient in contact
angles in said lower portion.



According to the second aspect of present invention any |layer in

| ower portion has a wearer facing surface and a garnent facing surface

and each of said surfaces of said |ayers has a fluid contact angl e wherein
20 the garnment facing surface of at |east one of said layers in said | ower
portion hwesa24ep8ii d contact angle greater than the fl ui dcrmwsdsmessszangl e of

t he wearer facing surface of saiggsane |ayer. I n

pri nci plg the cont Howedexg! for Gimpkcryt maasé@ the feRBli tid?'l fitle | iVrtio |25
portion betwee r et £ aci n any ayer
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wear er and gar rﬂ?ﬂ gradient bﬁ?ﬂ?%!b@‘%ﬂaﬂn@tsféﬁﬂglmemf tbetmerandhbe

garnent faci ng wearérfacingisurfacé ofthie firstaayer\of thd Backshéet! OvWer portion and an
adj acent surface of an adjacent |ayer, 1.e. between the wearer and the

30 garnent tacing surface of the first | ayer of the backsheet, between the
garnent facing surFyicaly; adsep of figuid| ti0-plaged onta: solichsenfadeat12 qakes faace of

Faci ng. sur f acs orac ngle MKV solteLUnee, bo3elH Fig, 3 As! e wiiabily
subs eguent bac Egh'g %}ﬁ‘f’ g@@g bkqéﬂgw'f’dﬂcre??eq 5"%%@31% dh qqqﬁases 35
conbi nati ons oﬁsm@seettab;léy of ¢he solid suface by the diquidi decreases; dis contate
rel ation beout ahpf@ed, iriewsees, Thecif-lcFes ; ‘AR haf b détEimihéd FBR! 2"

angles in sald rtion, ) ] e
PCT/ US96/ 20683 '€C “'q"egq‘"“'" inthe att, S'F‘%\F gdescribed, ipoareater etail in
descri ption of of Surfa r&eaulﬂt Edition, by fAxthwr W) Adﬁmﬂlfnesence

of a distinct m?cpeg%,@pgagm ldé?ﬂ&’l

garnent faci ng ace ggcbg% core a Eﬂ C?hem |13;44§( Qﬁchafgu?zi

the first Iaye
110 pl aced won of smhlclm arer hetaby! icomorateda herein by aefdrente. anMoee récend th the
sol i d surface, pagicafiéns in%E'&ea%\cltﬁib Cﬁ@ndféttta?bti i

f by th ncr cont ahg e A ey As
fﬁ:a \igtetaﬁlllteglétﬁﬁébél y Jonmal g Lolioig Bnt act

10 angle, A 93@)569633 '(‘ffﬁB3)1 quhldhsate chlm)rhaeby amgbaporated bﬁerdiﬁ éym ned
from t erdtgjepe€S known in the art, such as those described in greater

detail in
20

As used herein, the term "hydrophilic" is used to refer to surfaces that
are wettable by aqueous fluids (e.g., aqueous body fluids) deposited
thereon. Hydrophilicity and wettability are typicaily defined in terms of .
contact angle and the surface tension of the fluids and solid surfaces

2s  involved. This is discussed in detail in the American Chemical Society
publication entitted Contact Angle, Wettability and Adhesion, edited by
Robert F. Gould (Copyright 1964), which is hereby incorporated herein by
reference. A surface is said to be wetted by an aqueous fiuid (hydrophilic)
when the fluid tends to spread spontaneously across the surface.

3o Conversely, a surface is considered to be "hydrophobic” if the aqueous fluid
does not tend to spread spontaneously across the surface.

The fluid contact angle depends on surface inhomogeneities (e.g.,

chemical and physical properties, such as roughness), contamination,

3s chemical/physical treatment of or composition of the solid surface, as well as
the nature of the liquid and its contamination. The surface energy of the solid
also influences the contact angle. As the surface energy of the solid



Physi cal Chem stry of Surfaces, Second Edition, by Arthur W Adanson
(1967), F..E. Bartell and H H Zuidema, J. Am Chem Soc., 58, 1449
(1936), and J. J. Bikerman, Ind.Eng. Chem, Anal., 13, 443 (1941), each 15

of which are hereby incorporated herein by reference. Mre_r
publ i cat i on‘é’oﬂws area include Cheng, et al., Colloids l>§'ﬁ’(]"g‘i“fé’;ﬂ%gces

43:151- 167 (1990), and Rotenberg, /8t al., Journal of Colloid and

| nterface Sci encdecreases, the contact angledn¢resss. Asihecsuriace ariesgy pEtheosolid

i ncor porated her picheddigs, the contadcEhRgle Wetreases.0 As used herein,
the term"hydrophilic" 1s used to refer to surfaces that are

wettabl e by aqueous fluids (e.g., aqueous body fluids) deposited
t her eon. Hydr ophi | i ci The energydequired ta separatetd jiquid fiom d solid surface (eeg.ra of
contact angl esangini hentely Eaxprdssed by'equatiomer)! | ui ds and solid surfaces 25
involved. This is discussed In detail 1n the American Chem cal Society
publication entitled Contact Angle. Wettability and Adhesion, edited by
Robert F. Gould (Copyright 1964), w{lkh i SWmSddy* ¢ascA) por at ed herein by
refrerence. A surface is said to be wetted by an aqueous fluid (hydrophilic)
when the fluid tends to spread spontaneously across the surface. 30
Conversely, a surfaé’g‘qr@ consi dered to be "hydrophobic" if the aqueous
fluid woes notW isthie worlcef adiwsionmeasured in ergherd%10-3dmPA)r f ace.
The fluid contact an #Psifhee bR I Qﬁgg iyt g.,
chem cal and physi ca?éqshgﬁer_{i esqggsciu?:‘?\ as r“gtqg ness ‘,éaﬁ:do@‘ae?n&r‘fati on, 35
chém cal / physical tre m a’B’r conposition of the solid surface, as well
as t he nat ur e Afis thediquidisolid contict aagleameasurediin degreds)e surf ace
energy of the solid al so influences the contact angle. As the
rf ner f i 7] 24 '

IiéT/ 3%86/6286% of ri:eorsg gigen liquid, thevgorgl)( cl)f at?h%5sion increases; with the coging @f,ses.
t he contact angl the liquidsslidscontact dngles (reaching amaximunt whisre thel dotitact angle
i ncreases, the cgqggg#o angl e decreases. The energy required
to separate a |iqul ?'oma solid surface (e.g., a 5 filmor fiber) is
expressed by equation (1): _

Work of adhesion is one useful tool in understanding and quantifying

20  the surface energy characteristics of a given surface for a given liquid.

Table 1 is useful to iliustrate the relationship between solid-liquid
contact angle and work of adhesion for a particular fluid {(e.g., water), whose
surface tension is 75 dynes/cm (75x10-3Jm-2),

25

TABLE 1

A(degrees)  cosA 1+cos A W (erg/fem?
(x10-3Jm-2)

0 1 2 150

30 0.87 187 140

60 0.5 1.50 113

90 0 1.00 75

120 0.5 0.5 38

150 -0.87 0.13 10

180 -1 0 0



(1) W= G1 + cos A wher e: 10 Wis the work of

adhesi on neasured in erg/cnferr], (x10[err]Jdnferr]) Gis the
surface tension of the liquid neasured in dyne/cm

(x10[err]Nmerr]) and Ais the liquid-solid contact angle
measur ed MO YHEHPEes. 15 For a given liquid, thePGRAS6RIGERdhesi on
I ncreases with the cosine of the l#quid-solid contact angle

(r eEC h} ngdﬁ maxi musvdapicted lire Tablet hicds theghark of adhesién ioh azﬁrﬁéularfsulface 20
Vo of e ot Wk BB, 6 SRR o

th f h t t f en d.
Tabl e 1 is usef Bnee) N0 2iihe Huid on.thestustios ncreasase au banea thediuid tyniis
contact angl e atod"beadiupsfanddbarupyra smaller slﬂfa‘ci;@tbﬂrof fcontadt. ('ﬁ)é]revel‘&@tzigr) )
wh i i rr R

ose s S URledNise i?gsé§§hés §u&§céci>g§§§ycg? 'gvdd %@Ff&éé] ?e&ea@s with a

TABLE 1 . . ree ) CcO0S

(erg/crerr] given fﬁll ‘?ﬂe work of adhesion, therefore, influences interfacial fluid
(x20[ err] Jdn er rphenomena on the sblid surface. 1 2

150 30 0. 87 1.87 140

60 0. '@q . . 1.50 113 90

0 1.Mere importantly, in the context of thepresent invention, surfacé. 5
0.5 10 energpgradients as illusirated by fluid contact an%las 8r discontinuities hafle 13
\1/\% 97/ 24095 18€&n found to be usefutin preventing fluid transport. Fig. 4 iliustrates a

PCT/ US96/ 20683 droplet of fluid 11Q\whighisdpeated onTalsolid surfase havingaws regionsihesi on
of a particul ar1t3iahace5 having diﬂ&ﬁfﬁﬁﬁlﬁce( gibighis! (ifdlcated BiFtheSUHbRANE
energy of the Papld filNcRingTHF IdSEative: plifposes). In the situation illustrated in Fig. 4.
15 region 113 exhibits a comparatively lower surface energy than region 115,
and hence a reduced wettability for the fluid of the droplet than region 115.
Accordingly, the droplet 110 produces a contact angle A(b) at the edge of
the droplet contacting region 113 which is greater than the contact angle
‘A(a) produced at the edge of the droplet contacting region 115. It should be
20  noted that although for graphic clarity the points "a" and "b" lie in a plane, the
distance "dx" between points "a" and "b" need not be linear, instead
representing the extent of droplet/surface contact regardless of the shape of
the surface. Droplet 110 thus experiences a surface energy imbalance and
hence an external force due to the differences in the relative surface
2s  energies (i.e., the surface energy gradient or discontinuity) between regions
113 and 115, which can be represented by the equation (2):

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

30 where:
dF is the net force on the fluid droplet,
dx is the distance between the reference locations "a" and "b",
G is as defined previously, and
_ A(a), and A(b) are the contact angles A at focations “a" and "b",
35 respectively. '

Solving equation (1) for cos A(a) and cos A(b) and substituting into
equation (2) yields equation (3):
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contact angle of the quid on the surface increases, and hence the fluid

t ends "bead up" and occupy a smaller surface area of contact.

The reverse |s 5 likewi se true as the surface energy of a given surface
decreases with a given fluid. The work of adhesio therefore

i nf | uenceswioesbsci al fluid phenonena on the som¢§

More inportantly, in the context of the pgesent invention, surface 10
energy gradients as illustrated by fluid contact angles or discontinuities
have been found to be(;gsefuuFrmm(\Mae/GHl)g-M(b)IG-t‘r)hdzport Fig. 4
Illustrates a droplet of fluid 110 which is located on a solid
surface having two regions 113 and 115 having differing surface
energi es (indicated HEauatian (3)qasrhe-simplified to equatian (A ching for illustrative
purposes). Ingsthe situation illustrated in Fig. 4, 15 region 113
exhibits a conparatively | ower surjace e I on 115, and
hence a reduced wettability for théﬁflur 3%W%€a@f§§?§t than regi on 115.
Accordingly, the droplet 110 produces a contact angle A(b) at the edge of

:[A\he dr Opldet goni acti "ﬂ'lder iftffortandd 3f vk diffetentidll masurface lemerdybetwesh disé Wg: g

a) produced a e e ry

be 50" hoted ¢ %?tﬁwvfgfp'%ﬁﬁ%@“gﬁ@ ), B f‘g. Gifecty proddragnal ! U,
in a plane, the effect thathanges in thexmagaitude-of ﬁb@l(ﬂﬁ%\’eﬂ | inwprk of agbesioRot be

linear, instead ywoyu havé%al‘tﬁéﬁmgnﬁgdébpth@féﬁat of droplet/surface contact
regardl ess of the shape of the surface. Droplet 110 thus experiences

a surface energy inbal ance and hence an external force due to the
differences in the reMemr dqtaﬁed fdiscussions of the: physical(nature of surfacer engray

ST By Do, S My b 8 S e o Tkl 1
can e represen e U IOﬂ

dF = G [cos A a) gést';] by Portpey. K. Chatterjee (19852:“:8[\ the
net force on theCh d Practl , Ind._EngjxChem: 634,19 1988k dybhA: Meen

the reference |o w&&swﬁi’ch&@%erbb incorporated herein birréférengedef i ned
previ ousl Y, and Seh A(a) yandrp,?\( b) are the contact angles A at

| ocations "a" and "b" 35 respectively. Sol vi ng equati on
(1) for cos A(a) and Accordiggly, thedforasbexpierienced;by atdroplet will cause movament)
yi el ds equat i,gn fr3he direction of the surface featuring the higher surface energy in this case
towards the core. For simplicity and graphic clarity, the surface energy
gradient or discontinuity has been depicted in Fig. 4 as a single, sharp
discontinuity or boundary between weil-defined regions of constant but
differing surface energy. Surface energy gradients may also exist as a
2 continuous gradient or a step-wise gradient, with the force exerted on any
particular droplet (or portions of such droplet) being determined by the
surface energy at each particular area of droplet contact.

As used herein, the term “gradient® when applied to differences in
3 surface energy or work of adhesion is intended to describe a change in
surface energy or work of adhesion occurring over a measurable distance.
The term “discontinuity” is intended to refer to a type of “gradient’ or
transition, wherein the change in surface energy occurs over an essentially
zero distance. Accordingly, as used herein all "discontinuities” fall within the

ss  definition of "gradient”.

Also, as used herein the terms "capillary” and "capillarity" are used to
refer to passageways, apertures, pores, or spaces within a structure which
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(3) dF = G[(Wa)/G-1) - (Wb)/G-1)] dx Equation (3)
can be sinplified to equation (4): 5 (4)
dF = (Wa) - Whb)) dx The inportance of the differential in
surface ewersgpadest ween the two - surfaces is clear|pcriEsosedssx] i n
equation (4), as is the directly proporti,gnal 10 effect that changes in

t he magnit ude ddretdapabilef éfcfiuich transporhin/acdordéncadkitts thenprinciples ofveaillaripave on

the magnitude v rebfe by th lace : tailed discussions of the
physi cal naturgeo sarfgceegtr?grgy e Lap g e‘rcI s and capillarity may be

found in Textile Science and Technol ogy 15 Vol unme 7, Absorbency, edited
by Portnoy K Chatterjee (1985), aki) p=2Geps A)Rity. Theory and
Practice, Ind. Engyhehem 61,10 (1969) by A M Schwartz, which are
her eby i ncor por at eal herein hy reference. Accordingly, the
force experienced by 5 e GHEATY RIESSURIUse novenent 20 in the direction

of the surface feat R istheinternal gidius cfithé eapillanygcapilicry radiis); v e

towards the core. F ' LClol hic clarity, the surface energy
gradi ent or di scont?ﬁalﬁ?y rlggsbaégﬁagggpgged in Fig. 4 as a single, sharp

di scontinuity or boundary between well-defined regions of constant but
differing swface ews gptedSin Renetration ®f Balbvitseby SEmer & VaikeXifsindiSn a

25 conti nuo ' = Wi ragyan hiddat he.force exerted
on any %ﬁ@gﬂfgfr Wi@ﬁgﬁoi’%%ﬁq& '95155 ﬁ%’?ﬁ\f}

det ermi ned by tingorporated hegip by Jefegenge; JorA = 80h tharcosinel ofr A ds @eravandir opl et
gQP}E act . _ there is no cdisillarg predaare:i ForAfEQO'Q][tﬁé'bﬁéiﬁébFNQ _ sm%amited to
ifferences in X . a Llon .S | Rtended to
descri be a chaéa%ég'{'?&%’g&ﬁﬁzﬁasﬁ‘@ﬁé %Sﬁuﬁd&?qg?cﬂﬂh i OGBS ri ng
over a neastr aflydrephilicaagueous liquids the, gapillary walls; shewid e 1ofa hydrophiieded t o
refer to a typemahire'for afi appréciable capillary pheAdheha & octter Aisd, RNpushB&ge in

surface energy ity i.all . ro. di stapce.

Accordi ngly, assgused'ﬁpfe%@l&h?%l ﬁﬁagﬁs‘)gg%t'hm'??@sm'ﬁ% ?"\%t% E fnpases 5o
definition of {iargeraperture/capilary structure) the\capillary pressuie decreases. he t erns

"capillary" and "capillarity" are used to refer to passageways,

apertures, QOres, OlogiRatet tdst'ds mpdraht & the'Brédénce of surface energy
gradients is the particular orientation or location of the gradients themselves
with respect to the orientation and location -of the capillaries or fluid
passageways themselves.

25 Water is used as a reference liquid throughout only as an example for
discussion purposes, and is not meant to be limiting. The physicai properties
of water are well-established, and water is readily available and has
generally uniform properties wherever obtained. The concepts regarding
work of adhesion with respect to water can easily be appli_ed to other fluids

30 such as blood, menses and urine, by taking into account the particular
surface tension characteristics of the desired fluid.

By having a surface energy gradient between the core and backsheet

creating a relatively low surface energy adjacent the portion of the backsheet

35 which will be placed adjacent to and in contact with the absorbent core and a
relatively lower surface energy portion located towards contact with the
wearer's skin, the backsheet will be capable of hindering the movement of a
drop of liquid from the core exhibiting the relatively higher surface energy to
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PCT/ US96/ 20683 are capable of fluid transport in accordance with
the principles of capillarity general ly represented by the Lapl ace
equation (5): (5) p.=2G (cos A /R
5 wh Y@ 97/24095 p is the capillary pressure; PCTUS R
is the internal radjius of the capillary (ddpjll ary radi us); and

G and A are as die backsheg exhibiting the re at'VelB(sk’WGf surface PBEMGYr Zhe sption of
Fabrics by Ener ytHe didpl efoliquiich i thdubed by the ¢antatt cingld Uiffeferibal Betwiehcthb " eat .

feterence. Tor wﬁiaﬂﬁ el %émﬂﬁfa‘?ﬁyth,s igher JRGEPBRGH SolE LR

S no
capi | lary pressufesultsd ag imbalancenin swiacecteppion forcenagting ¢B the solid-liquid ¢ he

capi |l lary pressugentactyianes it isdelioved/that thd resditing sarfade enepl Igradiant, Hﬁi&he

for 15 hydrop q@éﬁ I

hydr ophi lic FHQuhg "@g Vé bgg‘"g'?eé:l a Lﬁgﬁ%hhﬁﬁﬂﬁ@ éuﬁeﬁgﬁt{' Po occur
Al so, R nust be aperturedbamf@ﬁ@ﬁaﬁyasmmeme icle-t 0 have a neani ngful val ue,
since as R increases (larger aperture/capillary structure) the

capillary pressure d eagt ortant
as the presence of Sﬁﬁee?%?%%gp ?leet thro'dﬂ'&d? 'HF&% Maﬂﬁw
orientation op | apenured bachsheetgm @ntsyrfammrmesgradlent aopprding depthet t o
the orientation aRfermemtidnedn descripionC Al |doMe GA-use fdredd) tend to fdtad Singevays

t hensel ves. r.ef nce | UId throu only
as an exanpl e fO?ollected dagée{(?ugé ﬁggﬁfﬁ g |§aﬂot ”??f'%g lf’y
limting. The phgempeessionofsem: thes absorbent oora/m\vnrdartbembnnerts;uace rofdtheand
water is readil Ybﬁdéh kat ﬁmwdna@s‘irable moveMBREWH by réﬂs&artgy fHeP§\itdce ot

eest "t o ucl oy e SALiab )BT nhS el sow spripe ey 18 Sobel s pi =%

bl ood, nenses anil atteimpss towabskiinsgwantoutaﬁcﬂaenpad Nm’opghtthemmmngs in the
surface tension phéKspeéeri stics of the desired fluid.

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

With regard to the surface energy gradients of the present invention,
it is important to remember that the upper and lower bounds of any such
2s  gradient are relative with respect to one another, i.e., the regions of the
backsheet and core whose interface defines a surface energy gradient
need not be on different sides of the hydrophobic/hydrophilic spectrum.
That is to say, a gradient may be established by two surfaces of diverse
degrees of hydrophobicity or diverse degrees of hydrophilicity, and need
30  not necessarily be established with regard to a hydrophobic surface and a
hydrophitic surface. Notwithstanding the foregoing, it is presently preferred
that the upper surface of the backsheet have a comparatively low surface
energy, i.e., that it be generally hydrophobic, in order to maximize the
driving force imparted to the incoming fluid from the core and minimize the

3s  overall wet through of the backsheet on the garment-contacting surface.

Accordingly, in the present invention the surface energy gradients
provide a synergistic effect in combination with the 2 dimensional film



By having a surface energy gradi ent between the core and backsheet
creating a relatively |low surface energy adjacent the portion of the

backsheet 35 which will be placed adjacent to and in contact with the
absorbent core and a relatively | ower surface energy portion

| ocat ed twoarpsontact with the arer's skin, poirashamokssheet wil |
be capabl e of hindering the novenent of drop of liquid fromthe

core exhibiti ngbaqkéheetqamre@ry flidtranspot thipugh dne backsheet. Fluid on theOR&T/ 24095
PCT]{ US96/ 20683 surface of ithe- batkehedtc hccuntensi tvid Aiffdting! gﬁt bé(rﬁ blém .
surface energy t Q uc t he
contact angle dd% {:l aﬂh%étmgﬁeftﬁé%'oq' "93‘1%%@‘9 eiwgrt i on
and the hi gher and towasdsine-garmest.iThese iwe forces likewise mbme td: nppmse fididl ance

in surface tensheverhentaoward thetbaeRshee?, thas ueb'haﬁuaw reducﬁagqﬁeﬁﬁde&h%@e I

I's believed th sul ting surface ener gy gradient,
results in a ngié%tttpg)e[ggapl | lary pressure is particul arI y sw ted for use

with an apertured backsheet on an absorbent article.

The |toot egt Lal kf or Aaiumﬁéwgﬂhyfﬁatﬁﬁéﬁbké%ﬁugﬂcbé%ﬂ%fﬁér infdesig rﬂﬁbe
apertured backs e_ener r.adi en ordi n

a?or ement i oned %}g@%%’?ﬁmﬁ @an% °Pﬁ" ﬁ'&ﬁkﬁ%?ﬁf@é q?ethe

col l ected f hui cDYGSBnIGJHW mremamnularlyewphdegamgo appropriately siging and
conpre on fr ek f

bagﬁshZ;), sug@ unde5| ?“Ebl rrggcegrﬁierg?‘ﬁ ntkhﬁr 'S erdﬁ%ia ﬁ%‘% ﬂé YF’Gge of
15 the backshdBFtofh; v &%s’ a@@“e&'&?’%ﬂ fukicht he
fluid as dependst uppn stheo matedaist mhlmd)puhigcétablm? Mdniaiéﬁald;lhbtohe
openi ngs in thehompatlbmtgp%fk ls. porosity or caplllaig If i J%IJ and®' ©

readily retained in sor bent core V|n orces of

the surface! en&ﬁmﬂwﬁp@?\' %M@W&G*‘ﬂ‘”&rﬂp"a@e presencq ¥2hsepRe of

the |l ayers of tdfotherctrictres on either side of the/intdrfacegard to the surface energy

gradi ents of the present invention it is inportant to renenber that
r adi ent are relative with

t he upper and | ower unds such
respect to one anoﬁ\'@fé rbqy d%%éqcédf‘ 8H§’ ?FP" gtangle betwegp tweadiacephd core
whose i nt er f ac esulfaicends saldsbwba(pertmeprgyldgmal isarface energy gradient should
20 be at least 10° preferably at least 20° and the surface having the lower
surface energy should have a fluid contact angle of at least 90°, preferably

at least 100°, more preferably at least 110°, most preferably at least 120°.

~ Backsheets according to the present invention may be prepared by any

25 of the methods known in the art and as described for example in US 4, 777,
073 and is then rendered hydrohilic by means such as a corona discharge
treatment generally in accordance with the teachings of U.S. Pat. Nos.
4,351,784 issued to Thomas et al. on Sept. 28, 1982; 4,456,570 issued to
Thomas et al. on Jun. 26, 1984; and 4,535,020 issued to Thomas et al. on

30 Aug. 13, 1985, the disclosures of each of these patents being incorporated
herein by reference. A surface treatment having a relatively lower surface
energy is then applied to the wearer facing surface of the apertured layer

and is preferably cured. A suitable surface treatment is a silicone release
coating from Dow Corning of Midland, Michigan available as Syl-Off 7677 to

35 which a crosslinker available as Syl-Off 7048 is added in proportions by
weight of 100 parts to 10 parts, respectively. Another suitable surface
treatment is a coating of a UV curable silicone comprising a blend of two
silicones commercially available from General Electric Company, Silicone
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need not be on different sides of the hydrophobic/hydrophilic spectrum
That is to say, a gradient may be established by two surfaces of diverse
degrees of hydrophobicity or diverse degrees of hydrophilicity, and need

30 not necessarily be established with regard to a hydroﬁﬁlg‘l?é face and
a WO7eMP| i c surface. Notw thstanding the forego 'S
presently preferred that the u pen‘fsurface of the backsheet have a
conpar ati vel y | oRreductsaBivision, of WaWé))yNYi uader thgdesignatigns, Ao 2209 and

hydr ophobic, in gwlmgbg.ma,xuﬁn propbitions by weigtit i of 1Q0f parte ton WSt pats, 0 t he

o g 11Ut L bR A et iy, matsha Ui at“‘%‘ve%%gf‘f’f
in the present ileash®i PW@@UVf%@éOeggr%?mgr%l siyate meter of sunageArea

Sy/ngrglgst i ¢ eff eqhve perforiibd ddtizfactoriiyy hltlﬁn@l’dloﬂﬁﬁswatmb fevel® may prove\\D
7/.24095

backsheet to pr e%‘?ﬁb'? f°d & nPWaﬁP%ng??oqshdegenleph%nqg r? of ﬁﬁ%#ﬁ% é&gGBB
first surhd dbe harantenstics Nftbe @ﬂ@-oﬁt% Que { le anaF | qaéure

conpl ementary  packshedf layerie ad gﬁ@aldﬁbﬂheweﬁﬁaﬁ energ Itleatmemymﬁstw the

[ Tkewi Se. com no caetaubeuch taf e oS ala B ABRBR, o (o backshoet .t hus

dramatical |y weduci ng the incidence of wet t hrough. A
nunber of physi cal F@fh%ﬁﬂémslesmubﬁerhenﬁt&rﬁléi%adde Np@e ar& MAlimked to,

e o e ushion ipaiStale A6 o8 Mbroporr b gy Bﬁ%%?‘%?*%ﬁﬁﬁ e
sizing and (PTEE);l cmwrgalwh@vamCmdaneﬂ'@/ tradad names
fluid handling. “oﬁy\ﬁm olymé@cmér ma&haﬂe«ﬁ.ae Ve daitatile t&rereamséuace

energy differentia Pﬁéjéy inglude hygrogm%o Oﬁ'ﬁ%?ﬁ'f’”@‘ e”%ﬁgﬁéﬁ@ﬁg)

m gr at abi | i t y*of sife
porosity or capi Id\drtlyehkea}thowi‘rah@ommmm presendly geefewed jor usen the
viscosity and sur eh?ﬂ%bl@%onié?@féﬂiﬂe%ﬂ%&ﬂﬁﬂhﬂﬂyﬁéﬁiﬁ& As used hepéinpt her

structures on either side of It €

difference in fl 4Bt "éﬁﬂg'ﬁ Hﬁt‘\?@gﬁgtwréﬁ %ﬂ?’s havms ; ﬁvaces I n
sai d | ower porti spegific\adsompijon fsnrdrameotbQEMdeaabWeﬂf inith &on @'O'SPWS gt at

least 10[err],, Pisdi6giah) MatehalsSitich a0gIBt6-protéins! BiBod widteless, andithe likéleAd over

such, these materials tend to resist deposition of biological matter to a
greater extent than other materials under in-use conditions. This property
enables them to better retain their surface energy properties as needed for
subsequent fluid handling situations. in the absence of biocompatibility, the

25 deposition of such biological material tends to increase the roughness or
non-uniformity of the surface, leading to increased drag force or resistance
to fluid movement. Consequently, biocompatibility corresponds to reduced
drag force or resistance to fluid movement, and hence faster access of fluid
to the surface energy gradient and capillary structure. Maintenance of

10 substantially the same surface energy also maintains the original surface
energy differential for subsequent or enduring fluid depositions.

Biocompatibility, however, is not synonymous with low surface energy.

Some materials, such as polyurethane, exhibit biocompatibiiity to some

35 degree but also exhibit a comparatively high surface energy. Presently

preferred materials such as silicone and fluorinated materiais
advantageously exhibit both low surface energy and biocompatibility.
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surface energy should have a fluid contact angle of at |east 90, preferably
at |east 100[err], nore preferably at |east 110[err], nost preferably at

| east 120[err]. Backsheets according to the present invention
may be prepared by any 25 of the nmethods known in the art and as

descri bedwioorzemesnpl e in US 4, 777, 073 and i s tHeEUSIOREY ed
hydrohilic by means such as a corona dIS ar ge treatnent generally
![n _?_ﬁcordanfe \I/_VI th the tmﬁ %, ﬁlt mv@gﬁen the absortfbniEéﬂlglg“ls' ssued
o Thomas et a |

al . on Jun. #&é’i%?nﬂy 46'5'@3 %‘50"# e'["8" h?) a%tm%ﬁhee&nb“ks&??% Aug.

13, 1985, the daad: abserbest gmreetawnny)fmqam@suelpanmsn the ag. Fot exaopletthe

Lo ey L LT DSt sibncpshadcvap oo e sk v 1
and is prefef ab&?/'%hﬂyea %’m tcgﬂ{"é“%r %XEE qsf éﬂ% 3 9°a§' EPQ‘{ BE 9fel ease
coati ng from Doadi@&sinenplofiny/ atraynof sepatatedinesy spirais| or spotSybf @ihesied.7 t o
35 which a cr OAﬁémaﬁ\%IE%é'élé‘hbﬁtsaﬁaﬁﬂe jelried by %eh?b@ﬁﬁ?q)ﬁ%tuﬁéeﬁaﬁaé' ons

b f 10 ts to.10 t. t t abl .
sﬁr face el ghho ?Ri{' @"@8‘5& %’f’ gﬁ' '55167‘8 C"alﬂ\'/\g°§1q |s&‘me£l?fﬁ§bl gl ng

a bl end of two means known lin tturmtand)anpomnhinlayomﬂmréefbl e from Gener al

El ectric Conpany, Silicone WO 97/ 24095

PCT/ US96/ 20683

Products Divi si on, ACowing1a thepreagnt igypntion;the ﬂ?ﬁ?ﬁgﬂﬁ?ftﬁ!ﬁsﬂ‘wmwma(nd

UV 9380C- D1, i nagrsapitatyi napkihg, pmtgHinecé ad\iit mmohﬂnémeproduetst and baby

R BE‘%E'?":@ “ﬁ_‘m ) w?"”’%‘?f‘é %“é#?*&%@‘?d @ﬁa“ﬁé‘ﬁ' >

surface area I?/ thg | camRRnNe ribeg i ng

| evel s may ps ovberem above ﬂ\eabddrheﬁtcamaemalsmmnhpm albthmsdmmdupon

t he nature of t t; @{ ui d,
etc. Due to the Ianar n ttyplcalfor%roﬁ[]@ls “l? a erdgdhlsgéesljclh
application of ¥p¥MIRA Fld&c@pénl!?‘ ament s'Hﬁé‘Pe%a d releasepanef.ed out
such that the aweagpingelemoents)fastoning kesans andlhe like. Ot her suitable
treatnment materials include, but are not limted to, fl uori nated
materials such as fluoropol yners (eiﬂ_eﬁ%afl uor o- ethyl ene

(PTFE), comitrcially avail able unde ane TEFLON') and

chl or of | uoropol ymers. C her Ny, 4a8hile hdestii t abl e for reduced

The wet-through test is utilised to evaluate the resistance of a

breathable backsheet or backsheet construction to transmission of bodily

25 discharges. It can be used as a direct measure of how liquid-impervious

the breathable backsheet is to the full range of bodily discharges by simply
changing the composition of the test solution.

asic Principle of th thods:

The basic principle of the test is to simulate the loading of a
disposable absorbent article in-use with bodily discharges. To achieve this

a product is prepared, for example a sanitary napkin, and placed flat on a
transparent test stand made of perspex. The product is oriented with the

s wearer facing side exposed (upper side) and the garment facing side in
contact with the test stand (bottom side). Suspended above the sample to

be analysed is a liquid delivery system that is capable of delivering any



15 surface energy include hydrocarbons such as petrol atum | atexes,
paraffins, . . and the |ike, although silicone materials are presently
preferred for use in the absorbent article context for their

bi oconpati bilit roperties. As used herein, the term

" bi ocorrpatin@"%l“gsused to refer to materials having a | ovfGTYRIF2063

speci fic adsorption fo or.in other words&f |ow affinity for, bio-species
or 20 bi ol ogi B&sired:quantity of the desised test liquid (either as a bé'ﬁi@daﬁlaaﬁeélﬁetoé and
the Iike. As stepsasdfidesitet)e nmaterials tend to resist deposition of

bi ol ogi cal matter to a greater extent than other materials under

I n-use conditions. This égoper ables themto better retain

their surface energy r?ﬂé@eﬁéh%&?%d"‘ﬁirsm’ace of the, {ast sampie and dhe|
handl i ng situasi osee throughdestistend és afshieiebop absérbnt filteypapBe {produckd by

deposition of suc t a hness or
non-uni formty of Eta ﬁie% g@g’ &F ﬁéyh*yé%mﬁgé@gé%gﬂ%a% 'H;fé‘(’? ehaor
resi st ance Ditta 8 rFQ'B o Sph\ Remngiacdtalwhudhis absarbertofilten paper #s) in
corresponds to rejhtinate contact w.tmmbéatsheepbf rtﬁéltéétaéh?mé%fémﬁtér%?ﬁent

dh f ast th f t
and capi 1 ary ot r BEGTPE & sahitty hapidn gtachedtg, el of 2 wipRRtpErEGE
surface energye al §%V'ﬁ%|'$tt°§?s|$s°¢!ﬂﬁﬂddﬂﬂg thex clothing oBisectly below thertangparent
differential for fusbstmdesta nrrrwwboasortéwwiaWSﬁ thafye in the absorbent

Sone maLer Al s, yﬁ@?f@ﬁéﬂ?ﬁtﬂ@%w&i&%&@“ %%ﬁ"tﬂ%fﬂ”r oy gihacion

35 degree but al obesaentinuously: ohserved. Ko oxampie if thef backsbeet isyunableetent | y
preferred materi ahdequindly 26eisi iguid ManAichin Ui e ifbr FAbEF i  Become wet
3\%\’39} gggggy Ys S* QiR 'thebc%tlc;brea‘goﬁﬂlofnaacr?d IS ' Ih 52 Dbdbived Ththe Mirror.) The

PCT/ US96/ 20683  magnitude of the transmittet-solutitnejthes as aoveightr roorerpreferablen t he
absor bent. ar { i cl etrieiize of the staPGr mecésst;r%wmﬂ aer! Eurig 48 pRRYGA L S
TS o sl . b, S S 1

joined to the abstacomded.core or to each ot her by a unlform
continuous | ayger of adhesive, a patterned Iayer of adhesive, or any

Atornatively, the ;ﬁt\%ew??shﬁ'w%a‘”, (orhipef, o ettt Fample, viasa, palbrated
- ul tra soni ¢ bondsdeliypRasystem:stichascéia awmote burette \acoonding tothe desiced teshi ng
means known in t hépﬁbhcﬁl%é dutailedBBIOW2ONEE the'Bad Plas been loaded with the test
solution a period of one (1) minute is allowed for the solution to be
2s  absorbed into the test sample so the topsheet (wearer facing surface) is
free from poois of test solution.

Following the one minute wait the test sample is placed under a

pressure of 70 g/cm2 (grams per square centimeter) which is believed to

3 reflect more stressful pressures that are nevertheless regularly obtained

in-use. The test sample remains under the 70 glcm2 pressure for a period

of at least 30 mins and measurements, for example the area of the

coloured stain on the absorbent paper, are measured at 10 minute

intervals. It is particularly important to measure over an extended period of

3s time first because the mobility of some bodily discharges such as blood

and second the process of diffusion through the microporous backsheet is
relatively time consuming.



10 According to the present invention the absorbent article my
find utility . as sanitary napkins, panty liners, adult incontinence
products and baby di apers. The present invention finds particular
susceptibility as sanitary napki ns and panty liner. Thus in

addi ti on t ewo $w2emsnponents descri bed 15 her ei n abovePCT/UISIsRMESDI bent
article my also conprise all those featupgs and parts which are

typi cal L or gr o]giuct # isnafsbein%lfﬁa@%t ttogtﬁndd?ﬁhhdithéeméeﬁaﬂiﬁﬁ &UWet-through  as
w ngs and side ergarment a RY rel eas
wr appi ng el enenttaig%a%@ﬂ’l %’%ﬁﬂgﬁ?ﬁe’éﬁ?ﬁﬁﬁ@ﬁg%bﬁ%ﬁmﬁy as$e8s this.
TEST METHODS  For example a breathable bagishertawith relatively 1argevaneraturesufh Test
breat habl 6 bagkshoalTars or IREP 16 RPHE. 1% Prodess of Siugion feuth s when,

S stLu . SSj ily
25 discharget. P "ga{ﬁegge%%gmeg 'HW@ e%ggﬁ'fde&muih%elr?ﬁﬁw&ﬁ'i?%rvi ous -
the breat habl e baperstuses) which wilt hapren relativelyquickiy.oni plaging thetest pampils
Bastc Princi pl e g nOUNENE, Cumarsel), 3 perous) aldhal 0 S sperstures
the test is to s&%?ba’t"@%ﬁé’q?'gﬁl ithyfal;dup to simple m%& r¥8k
article in-use wptdcess of sSimple diffusioncor. capillany. diiveredifiusion. Such procesgmaseluct i s
prepared, for, exggh @nipared td axtrusiciPfotessesd Pl aced flat on a

transparent test stand nade of perspex. The product is oriented with the
35 wearer facing side exposed (upper side) and the garnent facing side in
contact with the tedetbodifd: High Gush Sirdalatiorsuspended above the sanple to
be analysed is a liquid delivery systemthat is capable of delivering any
WD 97/ 24095

PCT/ US96/ 20683 In this; ficgt, test fesign we Jreaswe Jbe; imperviousnessqaf dheei ¢ her
as a burst ons asbreathable backsheet under & highdoading {sutidain strBssful gush of test

Chraugh Loot” o1 kMR linfBtbnS AT Saf athify| Rhe 20l dpEOE By > °c°
often occurs on standing up r a prolonged period {ymg or sitting)
| because typidally the absorbent core (or structure) requires a finite period
of time to function and to adequately absorb and bind bodily discharges.
20 For example, an absorbent core composed of cellulose fibres (airfelt,
tissue) and absorbent gelling material requires several minutes before
fluids can be adequately absarbed and tightly bound. Unbound
discharges, occupying void or inter fibre spaces are very mobile and can
quickly move to the backsheet to be extruded under pressure or
2s  transported through the backsheet via capillary forces.

The high gush simulation test is performed as detailed in the above
general description under the following conditions for a typical sanitary

napkin:
30
Test Solution: Synthetic Urine + 1% Surfactant
or AMF + 1% Surfactant
Gush Volume (mi)§: For Sanitary napkin 10 mi.
Gush Rate (ml/min.): 10 (i.e. 10 ml in 60 seconds)
35 Pressure applied: 70 g/cm2

(after 1 min. wait) |
Resuits reported as area of stain/Wet-Through in units of square cm (cm2)
at time elapsed = 10, 20, 30mins.



Cartiera Favini S.p.A Italy; Type Abssorbente Bianca "N30" (local vendor
Ditta Bragiola SpA. Perugia, Italy)}. This absorbent filter paper is in
intimate contact with the backsheet of the test sanple to sinulate, for
exanple a sanitary napkin attached to a panty or a di aper/jnconti

device in cmgné‘éﬁt act with the clothing. Directly bel ow?X @?ﬁ@&garent
test stand is a mirror so positioned to alé#dw any change in the absorbent
filter paper (wetting with col oured solutions sinulating bodily discharges)
to be continuously ogdeth%db ' Repetitienioasling Sinmdatigicksheet is unable to
adequately resist Ii qUI d tranm ssion then the filter paper will becone wet
15 wi th the col our qut| n.angd this can be o ed in emrror The
magni t ude of the traﬁgrﬁ?ttgﬁt RGN s Imperyiopsngss 0 %Péﬁc gebm%rabl e
the size of the stypical Jaading canditiopsnwherel bedliypapsharggsmuagnemmnt y)

iy 2007t peribdichlicand BB dRREWA6ss Rihel hah ' SRBIeS SIS oGatL. P

duced
to the test sanpl éeRﬁtﬁ %1'%9”%?"5'5’@(5‘” test as pﬁ@'\ ??/ cghggq}tqqyl ntlboau;e

sinpl e burette acéodeiailed accerdingdtosthecabavesgeneral description withitheSfolibwing| ed

bel ow. Once the pg Pe coitiitibrisoaded with the test solution a period
of one (1) mnute sallovvedfor the solution to be 25 absorbed into
the test sanpl!® so the topsheet (wearer facing surface) is free

from pool s of test scSpﬂciﬁnally the test sample is-subjectedctot &5 mleoad ofitive testt t he

test sanple is I / er
square cent 'meté’r)@ e m”&t}q@@ hﬁﬁfﬂ%ﬁ fg%‘*:faggmﬁé P"%I"BIB”’
ressures that ar I I t est
garrpl e remains unﬁmssuieafo?(!i minutes rAflerithismeriod thersize ma)oof wet-throughdé at

least 30 mins rﬂ%@ﬁl‘%ﬁgﬁﬁﬁémt&@é THé uI‘é‘?s {%?&nov?d and the

col our ed staln on

ent re rreasur
intervals. It is Safplels 293y ﬁ"%ﬁaﬁ?cﬁ% 'Qﬂﬂe?f test sQlution;cAgaiar i od
of 35 tine fiafter teealisint waitnfobithetliquid teobe dbsdibed thes sampiegnowch as

packsheet s " consid, {0 ueARER St plghed okt legyefy % et o
PCT/ US96/ 20683  After this period the size (area) of wet-t rough is measured and recorded
20 The pressure is immediately removed the and the sample is again
subjected to a third 5 mi load of test solution. Again after the 1 min wait for
the liquid to be absorbed the sample (now containing 15 mi of test
solution) is placed under pressure for 5 minutes and the stain size (wet-
through) is again measured. The cycle is continued until the pad has been
2s loaded to 20 ml. The pad is then left under the load for a further 30 mins
and the final wet-through area is measured.

Test Solution: Synthetic Urine+ 1% Surfactant
or AMF + 1% Surfactant
30  Gush Volume (ml): For Sanitary napkin repetitive stepwise 5 mil loadings.
Maximum Load$: 20 mi
Loading Rate: 2.5 (i.e. 5 mlin 2 minutes)
(ml/min)
35 Pressure applied: 70 g/em2

(after 1 min. wait)
Results are typically reported as area of stainAWet-Through in units of
square cm (cm?2) after 5 mins



It is also inportant to understand the nmechani sm of wet-through

failure and to ensure the exact test design is able to correctly assess
this. For exanpl e a breathabl e backsheet with relatively | arge
aperatures (> 200 pnm) is nore likely to fail due to a process of
ext rusi on weoauHesss when 5 sitting the pressure exePCEWSIRPEsBorce the
liquid through the relatively |arge 4 aperatures) which will happen
rel atively quickly o#ftisadingss 3.H&. 16& 26 et time =5 mins afted wadimessur e.

Conversely, a porous &ff &tinfd = \aotrhmsﬁﬁle}ﬂi nit SHdlivig " €S (<200 [err]m
I's unlikely to fail due to sinple extrusion but, Tather via a

process of sinple d|ffu5|on or capl IIary drlven di ffusi on. Such process are
10 sl ow conpared thests : olumes pst midtiiddsd 1a: Hi gh Gush
Sinmulation Inthlsflrst test design we neasure the

ft t e.b (o] hi gh | oad
(s0dden stresstul gldnimportat s Matdhthe el sl cohehens o dhe predind one use
Situation is t helseﬂotbajablenouelahlsoassassmﬂte(mal breathable baicksieet desighs.on
standi ng up aftfﬁanﬁa?ﬂ RapKiASd Rﬁ&éﬁgn&i t6 H&u?heﬂs’tﬂugppxsﬁh?rges Tlt?&%ause

typically the a[‘fﬁ?ﬁ?b t cor or stTucture I res

of time to func Quite cvariegyfag diff pvemen and M semainges.
20 Fo; exgrml)e,vaﬁoualanli)eﬁfattyoaddserm(mdrgeht e cortamirants aom dailyf el t .
ti ssue) and abs a e e ore
fluids can be a uate ig %ﬁi‘hhd I?ﬁﬁ%ﬁr{ %3% e%ﬁbgh'ﬁ#'ﬁémg ;

di scharges, occ P“ﬁ’ﬁ’c‘%f ?YQ)V%"VS‘Q’H éenspr}s hwe] thedast can
qui ckl y nove toﬂuitbsbadﬂsmﬁlntsumtdsldeﬁlmclﬁlwr TheWdlufiés of tést

t ted th . Th

i oh gush o mil SOMBohs o i3 1636t 8 bl WRlenciBinl; AEA £ That 059 of el in-use ™
general deschi ptGush sifuations;will f@'bmthﬁ @Bﬂ%i-l ltlkw Royanitary, napkin insei t ar y
napki n: 30 may be repstitivelg|ioddedup to 20 mi (B3 % 0f il Sahitary Shapkih&ofallinf act ant

OFAMF + 1% Surf iﬁkaargﬁ ) but seld ﬁtbh\égofmcaglwglsanrﬁarf %g@ﬁ?g@g%@ A8 1O

Pressure appli e(!pad(go Gfﬂlm’@'isr)]m ess. (after 1 min. wait)
Results reported as area of stain/Wt-Through in units of square cm

(cnferr]) 5 Although?incbhiifierice®BS6¢ Baby’ didpers 47 Pdhityliners (napkins
worn by a woman between the period or at the start/end of the period)
have different requirements to those of sanitary napkins, a test solution
closer to urine discharges can be used on a sanitary napkin. Nevertheless
bodily contaminants (fatty acids, surfactants and detergent residues) are

25 still found and it has been determined that the addition of surfactant to a .
synthetic urine soiution correlates well to conditions found in use.

Since it is a common practice to use feminine hygiene products
(sanitary napkins, pantyliners) aiso as a light incontinence device it also is
30 appropriate to assess potential breathable backsheet materials or
constructions also with a synthetic urine solution containing surfactant.
The volumes again are chosen to refiect typical conditions that this
application is likely to expose the products to. For diapers or more
stressful incontinence applications the methods can be readily modified to

3s  simulate higher test solution loading volumes and rates of delivery.

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



WD 97/ 24095

PCT/ US96/ 20683 . Met hod 1b: Repetitive Loading Sinulation

In this test design the inperviousness of the backsheet under nore 5
typi cal | oading conditions where bodily discharges occur is neasured

peri odi cal | yWen9a#/24095 r epetitive steps rather than a singl e FGIVSHAM The
. repetitive loading sinulation test as perforned for a typical sanitary

napki n is detailed according to th%gbove general description with
the follow ng - ot | XaYalo 'tﬂflﬁ: ; i L |y
the test sanple is, su ﬁ%g@esg stﬁléﬁsgﬂg@iym oagn%? jiét)ri]irsttrgg?argd n ﬁp%@o’l‘%t&?l&n
(see bel ow) pl acedPpieh: ARd Smmaller gyantifies taé%t"eg‘(??fﬁge?‘s Feqived, gnd rsurfactant
m nute all ows test addedii Each H® Ky oUkeaB apatch his composeds op| thee doliowing
pressure for 5 gln%ﬁ,?, n@%er this period the size (area) of wet-through is
15 neasured and reco 8e . The pressure is immediately renoved and the
sanple is again subjected to a second 5 ml |oad of test solution. Again
after the 1 min wait fCompdrenti quid to be Féremided t he squahtity(10&g batch
containing 10 m of tqglgsolution) is placed under pressure f m nut es.
After this period the size &_&re%of wet -t hrough i s nmeasured and®recorded.
m Chign

20 The pressure is i RS nmoved t h¥a&hd t he sanpl e inglgai n
subjected to aphird Magneshan Sulphates MgBO4/THR0. Again afijgy the 1 min wait

for the |iqui bed the e (now cogtaining 15 m of
t est sol utiongb.él'é pe%ce %nder preéggﬂe for 5 m §&aes and the stain
size (wet- t hridstilled Watesigai n W28 ured. The cycl e9683gonti nued unti |

t he pad has been 25 loaded to 20 m. The pad is then | eft under the

| oad for a further 30 4@.n t, ' -1 hr i S

measur ed. . Tesﬁﬂe’si? l'J(Pi rgﬁgter B%h 'Q. g{/édaﬂ% P%#’Hégl{qg/fg‘&%?ﬁﬁ o

or AMF + 1% Sur fiact instividual 3neasyessments u fypigally) 1000 mistast sojutipap ingaB/1%

rL epgt it \F/Qgtstepvvi S Sudfatlant ?echhragared by mixing/Be0 iIMUreaB: solution with 10 ml35
oadi ng e: . | .

. Pressure applied: Surfa%%/@ﬁ[e%rngW% s&uﬁo%i@é)ognﬂaﬂt}y WH{"@‘{’%&“’ the

components do not separate prior to usage.
20 Preparation of Test Liquid AMF: Artificial menstrual fluid + 1 % surfactant

Artificial Menstrual Fluid (AMF) is based on modified sheep’s blood that
has been modified to ensure it closely resembles human menstrual fluid in
viscosity, electrical conductivity, surface tension and appearance. in

25  addition we introduce a surfactant {1%) to this test fluid (supplied by by
Pegesis/USA) to better reflect stress situations in which typical hygiene
practice (and in some limited situations, dietary influences) may introduce
additional surfactants or unexpected levels of, for exampile, fatty acids, that
might lower the blood surface tension. Low surface tension menses is the

30 biggest contributor to through backsheet wet-through failure on a
breathable absorbent article such as a sanitary article.

Reagents:
35 1) Difibrinated sheep's blood is available from Unipath S.p.A

{Garbagnate Milanese/itaiy).
2) Lactic Acid from J.T. Baker Holland Reagent Grade (85-95%w/w)



Results are typically reported as area of stain/Wt-Through in units of

square cm (cnR) after 5 mns WO 97/ 24095

PCT/ US96/ 20683 24 at
|l oadings = 5, 10, 15 & 20 nl at tinme =5 mns after | oading

and at ti myov734besi ns after 20 m | oadi ng. TeStusHehosss on type
and volunes utilised in the test nethods It is inportant to

match the test s3)l ut lmmluwmémmmgmcsigma Cheéfhical Co. USAUSe to be
able to reliably ass%%gg %tdta br eat habl e backsheet designs.

Sani tary napkins are 0 contain nmenstrual discharges. These

di scharges can quﬁ'\?ng@i’Peﬁ}lﬁ%ﬁaﬂmFebbtﬁff%m%%emlﬁmm 10
various | evels of falReagemg@dand detergent type contam nants fromdaily

hygeni c practlc
extrenely mobi | gsg)and ave very *%@%%&@E%?ensp%ﬁnéﬁgﬁt&%ﬁ% t est
fluid should cofai n@ﬁ#’ﬁ‘h@&lﬁﬁﬁ Sigraa Chemisal 60 USAcTypel I{EASof t est

solutions up to 10 m84baz-aa.4gush is sufficiently high so that 95% of all

i n-use 15 gugh s Il fall within this range. Likew se a :
sani tary napki nu’r)n usdmgb%gtewrmy be repetitively loaded up to 20 mM (95 %

of all sanitary napkins fall in this range) but sel dom hi gher.
Typically a ganigmpy:napkin will have 10 m | oad (90% of all
napkins) or Ies B&a i nc ntln ahy di gpers or
pantyliners (na;S)PkreREre £041 %Maﬂé %1 '{)‘Sﬂ %‘XPSY’QEE t he
start/end of theanskdistiied water. have di fferent reqw rements to those of
sani tary napki nwest sol ution closer to urine discharges can be
used on a sanit na verthel . bodi | t am pant fatty
aci ds, surfact a?ft;%pﬂﬁ &o@ g@ﬁ?s'ﬁ"@sﬁ@%'fiea‘mm s°i'§'°¥'s'?¥ stsgly §M(j

has been det gr nmipowdertinto distidedsditen on of surfactant to a synt hetlc
urine solution coigped:ates well to conditions found | n use.

Canttary ﬁaSkfﬁ*‘"‘Bﬁaﬁe%mﬁeF’aﬂé% SQibAR BEARRA 13 i BBy Mamobing ¢ o 5o
is 30 approgabletsas directed into ddt dlstlll&wateeat habl e backsheet materials or
Step 4: '
20 Prepare and slowly heat to 45 £ 5 °C a solution of the following
composition:
0 460 1 5 mi of phosphate buffer solution
0 7.5 £ 0.5 mi of KOH solution
Step 5:

.25 Prepare a Mucous Solution by slowly dissolution (with constant stirring) of
approximately 30 grams of gastric mucine in the pre-heated (45 + 5 °C)
solution prepared in step 4. Once dissolved the solution temperature
should be increased to between 50 - 80 °C and the mixture covered for
approximately 15 mins. Turn the heat down to maintain a relatively

30 constant temperature between 40 and 50 °C and continue to stir for a
period of 2.5 hrs.
Step 6:
Remove the solution from the hot plate and allow the solution (from step 5)
to now cool to less than 40 °C. Add 2.0 mi of the 10% lactic acid solution
35 and mix thoroughly for 2 mins.
Step 7:
Place the solution in an Autociave and heat to a temperature of 121 °C for
15 mins.



constructions also wth a synthetic urine solution containing surfactant.
The vol unes, again are chosen to reflect typical conditions that this
application is likely to expose the products to. For diapers or nore
stressful incontinence applications the nethods can be readily nodified to

35 sinul atwodrghes test sol ution | oading volumes and rat ECTHSHPY ery .
Preparation of Test Solution Synthetic Uris#2 + 1% Surfact ant
(UreaB/1 9. Step 80 97/ 24095

PCT/ US96/ 20683  Allow the solution[idccoobRt rosnal tempeanatBrenarik tilute Urtorfewitts thel dist

prepared in 10 kg Imt‘ , atch and smaller quantities are renoved
as required and Sﬁll’ acﬁﬁl{leepsbloo@. added. Each 10 Kg UreaB batch is

conposed of the foll ow ng 5 conponents: Conponent :
For mul a s Followindg IANMF prepéatioatissiviscosity, pH and choidretivity are measured

200 - Sodj oLl o i 0
10 d Magnesi un{%ﬁ%ﬁ?@ %Qﬁ%ﬂg&%ﬁ? " a rﬂge close to that of '!oégﬁgi u%
Chl ori de Cawensiryal blood fprgnce

see "refgr Hd. Bussigq)i v | Bigghomie.  de
Herr]O MenstrigibRitas” Zbl Gynaec, 179,456 (1957)0 Thevistosibashould die in

repared accordi ng .t I [ I Leidi- v} t
!to yp!ocal ly 100 n1I ﬁ?s'%négﬁa?it‘g&?%a@@)me PH JSR%H?“?Q"Q%F"?“P@E?%@% f)y
m xi ng 90 nl Us eadnd thecongudiivihinmtbefange 10.5 to 13, {ynits:mmho). 1, theyyiscosity o,
sol ution nust be gORGH WiMih‘theramge specific alSove it should not beousethand a nisw not

' . ; . . ¢ e . o al
monot rual 11yl o SbHEDAE neds tb'beBleBalel THe ey replfit plialibent 1 the "
i s based on nodi f quantity cef gesticoBwcingaused. Since this iscannatyalfpreduetoitensur e
it closely reserrbhsﬁ,pbgﬂmmgyrmem@h, énelotitd dnother. viscosity, electrical

conductivity, lgur face tension and appearance. In
For individual measurements typically 100 mi AMF test solution with
surfactant is prepared by mixing 90 ml AMF solution (maintained at 25 °C)
with 10 m! Surfactant. The AMF/1% surfactant solution must be constantly
mixed to ensure the components do not separate prior to usage. The
20  solution should be used only within 4 hours of preparation.

Examples:

~ Examples representative of the present invention are have been
2s  tested according to the test methods 1a and 1b and the results are
detailed in Table 1. Each test sample was prepared under identical
conditions in all regards except for the specific treatment applied to
material either forming part of or in intimate fluid contact to the backsheet
construction. For the test samples sanitary pads produced under the trade
3 name "Always Ultra Normal” available from Procter & Gamble GmbH
Schwalbach / Germany were manufactured according to normal
manufacturing procedures except for a very low level of attachment of the
backsheet to the total structure. This allowed the existing backsheet
composed of an impervious (to both liquids and gasses) plastic film to be
3s removed and substituted for an alternative breathable backsheet. The
structure of the sanitary napkin was identical for all examples except for an
additional surface treatment (lowering of the surface energy of one
liquid/solid surface via silicone coating).



25 addition we introduce a surfactant (1% to this test fluid (supplied by

by Pegesi s/ USA) to better reflect stress situations in which

typi cal hygi ene practice (and in sonme limted situations, dietary

i nfl uences) may introduce additional surfactants or unexpected

| evel s of , wioornepesinpl e, fatty acids, that m ght | wregseéAaes! ood
surface tension. Low surface tension nenses is the 30 biggest
contributor to through backsheet wet-thrd@h failure on a

br eat habl e absor bentE,gg,ﬁF';ghgmégg}éneg) a sanitary article. : Reagent s:
35 1) D fibrinated sheep™s ood Ts available fromUnipath S p. A :
{Garbagnate M| anese/ltaly}. 2) Lactic Acid fromJ. T. Baker

Hol | and Reagent G ade titig®xeawnie the plastic, impentiods badkdet typically found on a

PCT/ US96/ 20683  sanitary rpkin %DWWQ%%% osphg%%?#?g% rIr‘n cal

Co. USA, . Reagent gr 4 ne
Tabl ets from Si gfaeateal @@FP’E}&% @g& under the 2"3'“‘ cheing cerdegFapire XBF-  5)
Sodi um Chl ori de f108W} Sanshnpositioned direCtly inJdéntdet agithn the) 'abd6rbent core. Mo
Gastric Micine f ioF ' : )
84082-64-4) EH@&Q%@?%@%&V@SF%@@%H e?)&%%%md' Prepare a 9
[err] 1 % Lactic Acid Solution by dissolution of lactic acid powder

and distill edewat er Example 2: St ep 2: Prepare a 10% Pot assi um

Hydr oxi de (KOH) sol ution by dissol ving KOH 15 powder into distilled

wat er . Step Prepare a Phosphate buffer solution buffered

to pH = 7.2. by di sj%miiﬁi@nﬁca' structuretodhat ;fgemcdeﬂegxcantmam; ghrgneint | ed
wat er . St faring surface of the absorbent core tissue (lying in contact with the
wearer facing surface of the aperatured microporous film {supplied by
15 Exxon Chemical Company under the manufacturing code Exxaire XBF-
100W} has been treated with a basis weight of about 6 g/m2 thermally
cured silicone. The silicone was manufactured by DOW Corning USA
{sold under the trade name SYL-OFF 7048 Crosslinker/SYL-OFF 7677
Release coater (mix ratio 10% : 90%)}.
20 ) ’

Example 3:

Is an identical structure to that of example 2 except the wearer facing
surface of the microprous film {supplied by Exxon Chemical Company
2s  under the manufacturing code Exxaire XBF-100W} has been treated
{printed) with a basis weight of about 2 g/m2 thermally cured silicone. The
silicone was manufactured by DOW Corning USA {sold under the trade
name SYL-OFF 7048 Crosslinker/SYL-OFF 7677 Release coater (mix
ratio 10% : 90%)}.
30
Example 4;

In this example an additional layer is present adjacent to the garment

facing surface of the core and the wearer facing surface of the

3s  microporous film {supplied by Exxon Chemical Company under the
manufacturing code Exxaire XBF-100Wj}. This layer is an aperatured film
‘made of low Density PE {supplied by Tredegar Corporation, USA under

the manufacturing code X-1522). The wearer facing surface (lying in



20 Prepare and slowy heat to 45 [err] 5 J[err]C a solution of the
followng . , conposition: 0 460 [err] 5 m of phosphate
buffer solution o 7.5 [err] 0.5 nm of KOH solution Step
5: 25 Prepare a Miucous Solution by slowy dissolution (with constant
stirring) oWwo09724095 appr oxi mately 30 grams of gastric muci Y

pre-heated (45 [err] 5 sol gon ared n ste
di ssol ved the sol %" \{'&Tﬂg gagpent facing s Igfr go) ‘Bfeg;?een 50
- 80 [err] C and tdperatured:fier has beenl afiditionally treataquthm bascslvgelgrﬁ ofiabeut Tur n

the heat down to fﬁ@wmé&nﬁw%@a@m&o}s TR sifShe!as n{aaga@;@% db§ pshween
ep

40 and 50[err] ue to stir for

Step 6: ﬂéAgﬁ‘Plﬂtq"gﬁr W&Fﬁdﬁ*féa'ﬁﬁtsﬂf QFE .}59% Wﬁ?ﬂéﬁ’
solution (from stGEFF,B'I? Releaset anater(mboratiot1®% e98%).nan 40 [err]C. Add 2.0
m of the 10% | actic acid solution 35 and mx thoroughly for 2 m ns.
Step 7: Pl ace_t he Eo!.ution I n an Autoclave and heat to a tenperature
of 121 [err]C for 8 M Ns. WD 97/ 24095

PCT/ US96/ 20683 Step 8:

i o SO b ey IR Excifinlo i Bt "“Vﬁfﬁa@f?ﬁ'ah“é‘?xﬁﬁﬂe%e%‘r"% on®
its viscosi ty'° pHaglrg seaifae%efmq'mm@mwse@m supp ’Nﬁ‘é bI ood
characteristics Id:anpanwunwghemamﬁaﬁton@eﬁde)EMF-wom Thisdayer ig!al

ll\)/iagg?rfjgfgfu: :ger%\q%r?;ec 1%“&?86 égwlme Vi sc03| ﬁ""‘ﬁ“ﬁ‘(%f’ Il?ye in

the range of 7 tdCeroVimiGmblsing eﬂn?@YpPF‘@?foGﬂ‘%l trade jnamen MP20R5}oThe o to
7.5 10  and tlamircaied udinwoves i reonfposedngfe 14 Q/m2t spuribondnands 1%(]' t
no

be used and 5 neetoiowd eyl e, yifoced i, BUSE solionfly nih,

require adj ust ner@asis;weight of about 4 gsm theRnally cuzed P!@'Pﬁicmﬁa aal&eae V@ﬁce
this is a natural manofctired by DOW Coming USA {sold under the trade name SYL-OFF

7048 Crosslinker/SYL-OFF 7677 Release coater (mix ratio 10% : 90%)



conposition may alter fromone | ot to another.
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F
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sol uti on should be

| nverieRig L Yy THIBUGH Teeti

15

For

is prepared by mxing 90 mMm AM- sol ution (naintained at 25

The AMF/ 1% surfactant sol uti on nust

‘3

m xed to ensure the conponents do RpehzedRERt € prior
f,,d only within 4 hours of

ng Reauilts for.eachy SRS,

representative
ng to the test

1b _and the results are detailed in Table 1. FEach
WetTArGughu Nfest i dent i apiest owveeli tions |yenl | regalds
specific treé¢atnent applii-ed.to teria ith
T85UnG i bate 1 uid qORSEY (o « nENBUORE ol THroughS
pr the test|sanples sarnitary pads ced unpem@)he tradle
SEkArhpR NoT Bolutignai | alfiMethé@™m Pr oQUffeated>2 D) Preatey
| Ul aovt Ul oY MGSCf'Tn ng c C nC.' !TE..
[ pcedures exeped a y low |l e of “attaghment of the
a?t otal str %B{‘%rhi svl?lrl owed th ﬁexi sting packsheet
nper vi ous %n li dd@ds and g s) plastit filmto Be
substi t ut e AMF/1%N al tietbnat i ve br abl e bagksheet. The
P sani tary fapkin was ijdentical foy all exanpfes except {or
2ional surfbreaB/M%at merfa (1 ower i nd%f t he suttSce energy of
qui d/ sol i d JAMEI§® Vi a |Sg | cone copgg ng) . 5§ WO
PCT. ;J 96/ 20683 :
Brence) JAMF"% 1 ¥his exarrpr 108 he pl as , 1 npervious
ly found 5 nitary napkin is rep ed by a
{supplied %’3%?&8’?1 i Chem :ﬁ Conpany SA under |t he
pde Exxaire =11% 1a100W and|¥bsitioned|@rectly in
F absor bent | pMEr19\o 1b 105 80
4 UreaB/1% 1a 45 zero
AMF/1% 1a 55 zero
AMF/1% 1b 105 zero
5 UreaB/1% 1a 45 zero
AMF/1% 1a 55 zero
AMF/1% 1b 105 zero

§ Wet Through values recorded at 30 mins after article loading.

Fluid C

ngle

ination: Method Nr. 2

The fluid contact angle test is a standard test to evaluate the nature
of the interaction between a solid surface and a liquid droplet. The contact
angle a droplet forms on a surface is a reflection of several interactions.
The nature of the liquid, its surface tension, the nature of the solid and
surface aberrations in addition to the nature of the liquid-solid interaction.
Generally, a droplet on a rough surface typically exhibits a higher contact
angle than a droplet on a smooth surface of the same chemical
composition. If a droplet of water exhibits a contact angle greater than 90
degrees the surface is considered “hydrophobic” to the liquid. If the contact
angle is less than 90 degrees then the surface is deemed “hydrophilic”.



additional layers or additional surface treatnents are applied. 10
Exanple 2: . . Is an identical structure to that of exanple 1
except that the garnent facing surface of the absorbent core tissue
(lying in contact with the wearer facing surface of the aperatured
m cr opor ouswoistpaegsuppl i ed by 15 Exxon Chemni cal ConpanPCEAIS26/20683c

manuf acturi ng code Exxaire XBF- 104 has been treated with a basis

wei ght of about 6 g/ & ReRilef Methods: cured silicone. The silicone
was manufactured by DOW Com ng USA {sold under the trade name
SYL- OFF 7048 Crosslinker/SYL-OFF 7677 Rel ease coater (mx ratio
10% 90%}. 20 The contact apglena liquid makes on a surface gan hemeasyred by|a
tsth ructure to th?ffva?fetyemft'@d:tmiﬁ:ééx%mtebhﬁqw&mlﬁﬁed heteild to measuréubﬁmehOf

e mcroprous_ fi 1 ca -1 he
manuf act uri ng ’coa%%iyal e% ghq.fgnﬁ'gk%'tﬁhe e e°fth%5\eﬁir‘$ﬁ§£e5 W th
a basis wei ght oftoasuapend & sameler ¢f thecsalid qver auwater yessel aind. theisample is
sili cggﬁ va/gg ggzuélawtyubw_éréwthéﬁde?twmo{meIliduidrwbtér ane thenadenoved. .
nane - A - e ratio
10% 90%}. 30 @Mu&ﬂfﬁ%@?ﬁ&yﬁ@@a@ﬂ m% rhtd}ig ﬁ’@é o0 &Apet o
addi tional |ayer {zergpinasmeraiomdeptblistmeasurad by microbalance and the eesinaiof ace

of the core angd t{ne copfeictangiRas fiensdetémtiRedfroithie equalion: i croporous film
{supplied by Exxon Chem cal Conpany under the manuf act uri ng code

Exxaire XBF-100W. This layer is an aperatured film _made of |ow
Density PE {suppli ed Wherer ddega® Cor$amplei derceUsh zardeimmersion deptie as

nmanuf act uri ng codgetémiined dly-thé Baianea(mp) f aci ng surface (lying in WO
97/ 24095 - . f | . PCT/ US96/ 20683
contact with the garnent f?fci ng's&ﬁ'ﬁ?éerocf *W%&@Fﬂgﬁ@%@@) of the

aperatured fihm has been adli ti sn8urfaceTension (dynes ambasi s wei ght of about
: Cos@= Cosine of contact angle
g = Acceleration due to gravity (at measuring location)

The equipment we have used to measure the contact angle is a

20 Automated “Dynamic Contact Angle Analyser (model DCA-322)"

manufactured by Cahn Instruments, Inc. Cerritos CA 90701-2275 USA.

For each material assessed (see Table) a sample (24 mm x 30 mm) is

prepared and attached to a glass slide as specified by the equipment

manual. Great care is made to ensure the material sample is not touched

2s  that might otherwise contaminate the material surface. Each material is

measured 5 times to ensure accuracy of measurements and to minimise
impact of manufacturing variability or surface irregularities.



2 g/merr] thermally cured silicone.

The silicone was manufactured by DOW

Com ng USA {sold under the trade nanme SYL-OFF 7048 Crosslinker/ SYL- 5
OFF 7677 Rel ease coater (mx ratio 10% 90% . Exanpl e 5:
In this exanple an additional |ayer has been added onto the garnent 10

faci ng sumicex24es t he sinple mcroporous film{supplied bgrasssaesshemni cal
Conpany under the manufacturing code Exx#fr e XBF-100W. This layer is

conposed of a | am ntat@2honwoven {14MB/ 14SB nanuf actured by
| am nat ed

GrbH in Germany under the trade name MD 2005}.

mol Lol own (wear or - 13wes Sotech s, B HRURADIT el

The

Corovin

/ 1
e irtpesn oithe,

basi s wei ght of ex¥pples segerihedahave werequeaswred.| i cone. The silicone was
manuf act ur eds by DOW Comi ng USA {sol d under the trade nane SYL-OFF

7048 Crosslinke bYL-éJ—'lf—a 7077 Rel €dSe Coater (Tm=x atéu 0% 196%
WO 97/ 24095 -g. | ounace ontact: pCT/ CARBEL 0683
30 Tabl ef 1: Wet-Through Testing Results fdngleach|exangle
\g;ta 'gll'gr ough Tegst T_enit o Vet - (itreated * Tr-ggfétd' n
(cnp) (§82) | Exxair XB-A0PWE MicropSroustFilem Met hod Unt 1 et ed
Tr eat ed 1 %&4‘ 9 a 45 -
AVE/ 1% 1h Exxon Chemica(Esinbafty, usA 85 AVPR o
1b 10% - 2 Ur eaB/ 1% la
45 25 Core Tissue AVF/ 1% la 55
25 : 0 105 7
3 r eaB/ Sppoieh Waidéon Denmafk 45 zer, 131
4 LDPE Film Code X-1522
Supplier: Tredegar USA 102 121
5 Nonwoven MD2005 (14SM+14MB) 117 140
Corovin GmbH, Piene, Germany

1S

The contact angle of a liquid on a surface and the ability of a porous

material to transmit liquids either through capillary or extrusion processes
is dependent on surface aberrations or surface structure, the nature of the
liquid and how it interacts with the surface as well as the mechanism of
transport. The test solution utilised in this test is distilled water with a high
hydrophilicity and high surface tension. This leads to contact angles that
are higher than those typically found or expected to be found with
menstrual fluids or urine type discharges. Hence a contact angle greater
than 90 degrees with water does not imply that the material pores will
exert a negative capillary force on menstruat type discharges. However, an
increase in the contact angle will work towards lowering the
extent/efficiency of liquid transport (either capillary or extrusion based)
through the test material.



ANF/ 1% la 5T——— 30 ANF/ 1%

1b . 105 4 Ur eaB/ 1% la

45 Zero l I,WI m’” ’!ﬂ! ”’I’ I”" AVF/ 1% la 55

zero O CAMETwo g I 1b 105 zero

5 WO 9NM5B/ 1% la 45 7R PfUS96/20683

AMF/ 1% la 55 zero AMF/ 1%

1b 105 zero Wet Through val ues recorded at
30 mi.ns after article |oading. 5 Fl uid Contact Angle _
Determ nation: Method Nr. 2 33The fluid contact angle test is a
standard test to evaluate the nature of the interaction between a
solid surface angua Ik oyis ggl et. The contact angl e a dropl et
forms on a susface I1s a reflection of several interactions. 10 The

nature of the |iqui | f i ’cénl?k?ri fis f | d
surface aberrati ghsq? ﬁisggsl tl g%ﬁ?rgr;ﬁﬂﬁl‘t&g%rﬁ? ﬁﬂéﬁ}lwsg%ﬁﬂgﬂe@
interaction. a WtW%a EEF -_éaf%%ﬁb? integmegiptesaid
e])c(hltll‘jll ts a hi %he_r clanpshaet and said dagksh een?sad ackshebt cummristOhhgay_rIace
o] e sanme cheni ca o) ibits a
contact angl e great (?re WEEREQ%EW %gaﬁ%%gaqlﬂ%%%gc%%ﬁwg% e#ed
"hydr ophobi c"0t o t hduid $tarage layerand saigbacksheet comprisingan-outer layes t han 90
degrees then the surface is deemed "hydrophilic". WO 97/ 24095

PCT/ US96/ 20683 . A i fJei pl f . Met ,

The contact angle aﬁal'dq&Pr ﬁg@ﬁ%’%ﬁ%@@ﬁf%&ﬂgﬁgﬁﬁﬁﬁg& °6'§ lgyer,

vari ety of techni quahereineeachdayard\as aweares facing-surfacerand.@ gsanent fagingict
angle is the "W hel gridte andTeshnofosiid sufbcesPof said Nayerethakd Auill dohttictue i s

to suspend algarrpl eag,‘f éhe solid over a water vessel and the sanple is
slowy lowered to a g’lned depth into the liquid water and then renoved.

and said absorbent article having a lower portion extending from and
including the garment facing surface of said fluid storage layer to and
including the garment facing surface of said outer layer,
20 :
wherein the wearer facing surface of at least one of said layers in said
lower portion has a fluid contact angle greater than the fluid contact
angle of the adjacent garment facing surface of an adjacent layer.

25 2. A disposable absorbent article comprising a liquid pervious topsheet,
an absorbent core and a backsheet, said core being intermediate said
topsheet and said backsheet, said backsheet comprising a gas
permeable 2-dimensional apertured film and said core comprising a
fluid storage layer and said backsheet comprising an outer layer,

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

35 said absorbent article having a lower portion extending from and

including the garment facing surface of said fluid storage layer to and
including the garment facing surface of said outer layer,



The retarding force ' Wit er on the material sanple on contact
(zero inmersion deptlmﬂlﬂmilmltulum a m crobal ance and the cosine of

10 the contact angle i & then®*deternm ned fromthe equation:

Were F = Sanpl e force at zero i mersion depth as det erm ned
by the baamem4fesy) P = Peri nmet er rpofrussirzpése at t he
i nterface (cn 15 ST 3I¥;Surface Tensi on (dynes cm
Cos[err] = Cosi ne ofwhsseindbe gampest facing surface of at least ore of saidAayss e at i on

due to gravity (at gaRPidWer'SortiOf HasCR)fuid c%ntact an 'r?a ?ré%&re@fég%ﬂg%a\e have

used to neasure the ntact angle Is a Aut nt act
Angl e Anal yser (m&gﬁ%ﬁggﬁﬂ\ewearerfa%ﬁfrgﬁgp gaidsame.layen nst r unent s,
Inc. Cerritos CA 90701-2275 USA. For each material assessed (see
Tabl e) a sanplea(2 'BRoce: [ ; efkb At t a gl ass
slide as spggifised%né th‘ggggfgﬁ%ené% uctlor! ,Of BtEanuaF&ng' eai?gc%%g% g%de to
ensure the materi al®t8eH} gaims {6 2, sompdaing the stepof anplying adewsuriase

ccont am nat e t he nmtemergy materiabtocthe Surfacerof atleadt sai layer. measured 5 times
to ensure accuracy of nmeasurenents and to mnimse | npact of )

manuf acturing varigpbilit r surface irregularities. WO 97/ 24095
PCT/ US96/ 20683 4" Kuisposable ‘i'é%ﬂ"geﬂ‘. article according to any pag of thewrgeediagigl es of
i qui d/ sol i de mat er icldims awtiersin fatdeastodne lof the surfacex 8 BhigiSiagéRCini &gl above

wer e measur ed. . .
Cont act Cont act lower porfon %%ea low surface energy material.
Angl e Angl e

Untreated *  TSeatedisposable aBsorbenfarticleracsBiding @\ it 8 ORRERIPsdid Iow
Exxon Chem cal Comaap¥ee Usflergy material C% selected A8 curable sfficones, " ©

Ti ssue :
15 fluoropolymers, hydrocarbons or mixtures theseof.

6. A disposable absorbent article according to any one of the preceding
claims, wherein either the garment facing surface or the wearer facing
surface of said layer in said lower portion comprises at least 0.25g of

20 a low surface energy material per square meter of said surface.

7. A disposable absorbent article according to any of the preceding
claims, wherein said backsheet comprises at least two layers.

2s 8. A disposable absorbent article according to claim 7, wherein the
second layer of said backsheet is located adjacent the wearer facing
surface of said 2-dimensional layer. '

9. A disposable absorbent article according to claim 7, wherein the
30 second layer of said backsheet is located adjacent the garment facing
surface of said 2-dimensional layer.

10. A disposable article according to any one of the claims 7 to 10,
wherein said second layer is an apertured polymeric formed film or a
35 2 dimensional polymeric apertured layer or a fibrous layer.

11. A disposabie absorbent article according to any one of the preceding
claims, wherein said core comprises at least two portions, a first



oot er, versort Oe MR INIIN ODUMEZS S, coegnr 522 4 Loee

121 5 Nonwoven MD2005 (14SM+14NMB) 117 140
Corovin GrbH, Piene, GCermany The contact angle of a liquid
on a surfaoo9mdosshe ability of a porous mat eri al POT/US%A0683 t

| i quids either through_ capillary or ext r ubon processes I s dependent

on surface aberrati ¥t <R s$aid c starage ¢ [avern, and eaoseeopd partion | i qui d
and how it interact scomgrisirigha fibrohsdayers said fibmsist lagerTbeingnadiateit said

transport. The test " N utilised in this test is distilled water with
a high hydrophilicity and high surface tension. This |eads to
contact angl es that are higher than those typically found or

expected to be fd2ndA dispbsable absorbentarticlel accbrdings tooanyione of thepsretedingar ges.
Hence a contact anglgighe#nglein s%@ wehRr fgang%a&sw o‘f‘"s%i?i lﬁ@%Pé#%eﬁui&Ot

i mply that the materlam;i)orelsévm exert a negative’Ca ["fary force
on nenstrual type diCORIAct apgle 3 JRast-10° greater than the, fluid contact angle ebanact
angle will work towadjcenbsmfaceg t he extent/efficiency of liquid
transport (either capillary or extrusion based) t hrough the test

mat eri al . 20 . WO 97/ 24095 . . )

PCT/ US96/ 20698  13. A disposablegbsorbent;afisleaccording to claim 12, whereinpsaidbl e

absorbent article cdiud contact angle i atleast 20°0greate tidiriie. fluid contact angle an
absor bent core and aofléﬂmﬁfsurﬁﬂed core being internedi ate said

14. A disposable absorbent article according to any one of the preceding
15 claims, wherein said fluid contact angle of said garment facing surface
of said storage layer is at least 90°.

15. A disposable absorbent article according to claim 14, wherein said
fiuid contact angle of said surface is at least 100°.
20

16. A disposable absorbent article according to any one of the preoéding
claims wherein said article is a sanitary napkin or a panty liner.

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



t opsheet and sai d backsheet, said backsheet conprising a gas

per meabl e 2-di nensi onal apertured fil:mand said core conprising a 10
fluid storage | ayer and said backsheet conprising an outer |ayer,

said core and said backsheet each conprising at |east one | ayer

wher ei n eacWOHYIPS has a wearer facing surface and a garnﬁFFXF&@WﬂB
surface and each of said surfaces of said |ayers has a fluid contact 15

angl e ~and sai d absorbent article having a | ower portion
extending from and ~.including the garnent facing surface of said
fluid storage | ayer to and i ncluding the garnent facing surface
of said outer |ayer, 20 wherein the wearer facing surface of
at | east one of said layers in said | ower portion has a fluid
contact angle greater than the fluid $fhtact angl e of the

adj acent garnent facing surface of an adjacent |ayer. 25 2. A

di sposabl e absorbent article conprising a liquid pervious topsheet,

an absorbent core and a backsheet, said core being internediate said

t opsheet and sai d backsheet, said backsheet conprising a gas

per meabl e 2-di nensi onal apertured filmand said core conprising a

fluid storage | ayer and sai d backsheet conprising an outer | ayer, 30
said core and said backsheet each conprising at |east one |ayer

wherein each | ayer has a wearer facing surface and a garnent facing

surface and each of said surfaces %uz contact angle and 35
sai d absorbent article having a | owe - extending from and

i ncluding the garnment facing surface of said fluid storage | ayer to and

i ncluding the garnment facing surface of said outer |ayer, WO

97/ 24095 PCT/ US96/ 20683

wherein the garnment facing surface~orT- I'eaSr~qpe of said layers in
said | ower portion has a2f{uid antact:apgré"gqéé er thgn the fluid




contact angle of the wearer facing surface of said same | ayer. 53. A
process for. the,production of an absorbent article according to

either of clains 1 or 2. conprising the step of applying a Iom1surface
energy material to the surface of at |east said | ayer.

di sposabl e MWBY¥MSt article according to any one of the d?@%@ﬂ?ﬁﬂm3 10
clains, wherein at | east one of the surfaces of said |ayers in said

| ower portion conprises a | ow surface energy materi al . 5. A

di sposabl e absorbent article according to claim4, wherein said | ow
surface energy material is selected fromcurable silicones, 15

fl uoropol ynmers, hydrocarbons or m xtures thereof. 6. A disposable
absorbent article according to any one of the preceding cl ai s,

wherein either the garnent facing surface or the wearer facing
surface of said layer in said |ower portion conprises at |east 0.25g of

20 a low surface energy material per square neter of said surface.
7. A disposabl e absorbent article accordi @g3to any of the preceding
cl aims, wherein said backsheet conprises at |east two | ayers. 25 8. A

di sposabl e absorbent article according to claim?7, wherein the
second | ayer of said backsheet is |ocated adjacent the wearer facing

surface of said 2-dinmensional |ayer. 9. A disposabl e absor bent
article according to claim7, wherein the 30 second | ayer of said
backsheet is | ocated adjacent the garnent facing surface of
sai d 2-di nensi onal | ayer. 10. A disposable article according to
any one of the clains 7 to 10, wherein said second |ayer is an
apertured polyneric forned filmor a 35 2 di mensi onal polyneric
apertured |l ayer or a fibrous |ayer. 11. A di sposabl e absor bent
article according to any one of the preceding clains, wherein

said core conprises at |east two portions, a first
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WO 97/ 24095

PCT/ US96/ 20683 . 35

portion conprising said storage |layer and a second portion

conprising a fibrous |ayer, said fibrous |ayer being adjacent said
backsheet. WO972406> A dj sposabl e absorbent article accor BFHYS66%683y one

of the preceding clains, wherein said wearer facing surface of
said layer has a fluid contact angle at |east 10 greater than
the fluid contact angle of an adj acent surface. 10 13. A

di sposabl e absorbent article according to claim 12, wherein said
fluid contact angle is at |east 20[err] greater than the fluid contact
angl e of an adj acent surface 14. A di sposable

absorbent article according to any one oalahe precedi ng 15 cl ai s,
wherein said fluid contact angle of said garnent facing surface

of said storage layer is at least 90[err]. 15. A di sposabl e
absorbent article according to claim 14, wherein said fluid
contact angle of said surface is at |east 100[err]. 20 16. A

di sposabl e absorbent article according to any one of the preceding
clains wherein said article is a sanitary napkin or a panty liner.

17. A di sposabl e absorbent article according to claim1 and 2, wherein
25 sai d absorbent article preferably has a continous fluid contact

angle a gr ad-i_m-sﬂd | ower pqrtion.
[




