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Absorbent articles having reduced topsheet adhesion 10

Technical field of the Invention 15 The present invention relates to
di sposabl e absorbent articles such as di apers, sanitary napkins and

I nconti nence pads which exhibit reduced adhesi on of the product to skin
of the user. WO97/32554 Background of thePCRESH¥I28? 20
The primary consuner needs whi ch underlie deyel opment in the absor bent
article field, in particular catanenials is the provi sion of a product
delivering both a high protection and confort level. 25 One highly
desirabl e neans of providing i nproved confort has been t hrough the
devel opnment of absorbent articles, which nore readily conform to the

contours of the body, for exanple by the utilisation of thinner

products. The di sadvantage of such products is that as a result of the

I ncreased contact between the wearer and the absorbent article and reduced
30 pr.oduct to skin gapping, the air residence tine within the product

itself and i n-between the product and the body of the wearer
I ncr eases. 5 Consequently, the exchange of air within the product is |ess
frequent. As a Absorbent articles having reduced topsheet adhesion

10

Technical field of the Invention

15 The present invention relates to disposable absorbent articles such as
diapers, sanitary napkins and incontinence pads which exhibit reduced
adhesion of the product to skin of the user.

Background of the Invention

20
The primary consumer needs which underlie development in the
absorbent article field, in particular catamenials is the provision of a product
delivering both a high protection and comfort level.
25 One highly desirable means of providing improved comfort has been

through the development of absorbent articles, which more readily conform
to the contours of the body, for example by the utilisation of thinner
products. The disadvantage of such products is that as a result of the
increased contact between the wearer and the absorbent article and reduced
30 product to skin gapping, the air residence time within the product itself and
in-between the product and the body of the wearer increases.
Consequently, the exchange of air within the product is less frequent. As a
result the temperature of the skin of the wearer increases, causing
perspiration and discomfort, a prablem which is commonly referred to as
3s  stickiness. Under stressed wearing conditions, such as in hot and humid
environments, during extended periods of use or during physical excertion,



result the tenperature of the skin of the wearer increases, causing
perspiration and disconfort, a problemwhich is comonly referred to as 35
stickiness. -Under stressed wearing conditions, such as in hot and hum d
environments, during extended periods of use or during physical excertion,
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2 t he wisehazssess problemw || ultimately result in atpdrasstoishe
partial adhesi on of t he wearer facing surface of the absorbent article
to:the skin of the wearer. Anot hér means of addr essi ng consuner
needs in respect of confort is 5 the use of particular topsheets. The
materials which are comonly utilised in t he manufacture of the

t opsheet are {)ol ymers which are either forned into non woven fibrous

| ayers or apetestigkinessrrrabler wgll uititaatehe fasylrintatdpasirthe partjiacadhesiomett s,

particul arly tHeewearerddcing!sitace ofithe bsottssnit lartidie tbthé @kiboPthe weakdrui d
acquisition, reduction in rewet and masking ability. However, due to 10

their synthetic nature these filns also significantly contribute to the

sti cki ness probl éRatherameans aftaddressing £onsumen needs imirespacs Hfceemfort is
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However, it haenpaeyenibseuys tpvensoft arertured; fesmed dilmsi ofhe fngarparation of

backsheet s i nggdts espgsdebtsd garfid @ariy aNe Hermed filAs,YBEHiGRly! @8R n ML bf

| mproved bodygfi.t .not _satisfactor] I . ae probl em of  th
undesirabl e sk ?gtg"ﬁgggg‘t ﬁ%%ﬁ%&u@t g‘“’%ra ﬁﬁearl'ﬁ%kr"ég %ﬁyl ﬁ'g‘}"éﬁ‘é?’nd“{%go
br eat habi I t ytheir syathesicc kgiues sthepg files c2lse ngionificastlye contibige to the
apert urefsf an?émki@éb% h %}%WI 1) %ﬁ@rﬁ@ﬁﬂlﬁ avtieresof Mdieomksmeetprba?gm%f
proven effectjve in £SSi rohl e in. sone i nstances eby
results in anuﬁﬁ%lsé@g%t ﬁ%’f‘ef%f’ﬂ%r g@b&oﬁxﬁﬁg&aﬁﬁgcﬂg R EMEN l‘J}i’de fit OP
garnents. 25 the absorbentTlamticlet here exists a need to provide an absorbent
article providing | nproved confort and body fit which has reduced

POt Ben oo e tramt e HeckBhaeEL b SRR BB, 4 *Bhornat®
known means of improving comfort. However, it has been observed that the
incorporation of breathable backsheets in absorbent articles having
polymeric topsheets and/or improved body fit does not satisfactorily soive
the problem of the undesirable skin feel of the products. Furthermore,

20 increasing the breathability of such backsheets, by increasing the size of the
apertures and/or the increasing the open area of the backsheet has not
proven effective in addressing the problem and in some instances thereby
results in an unacceptable increase of wet through onto the user's
garments.

25

Thus, there exists a need to provide an absorbent article providing
improved comfort and body fit which has reduced product to skin stickiness
whilst delivering improved skin feel.

30 It has now been found that this problem may be addressed by the
inclusion of a breathable backsheet in combination with a polymeric
topsheet wherein there is a fluid contact angle gradient between the
topsheet and the core. Such a gradient is achieved by the utilisation of a
low surface energy material such as silicone and chlorofluorocarbons or a

35 low surface energy treatment alone.



I nclusi on of a breathabl e backsheet in conmbination with a polyneric
topsheet wherein there is a fluid contact angle gradi ent between the

t opsheet and the core. Such a gradient is achieved by the utilisation of a
| ow surface energy material such as silicone and chl orofl uorocarbons or a
35 low surface energy treatnent alone. WO 97/ 32554
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is believed that the use of such Iow1surface3energy mat eri al s,

i ncreases the hydrophobicity of the topsheet“of the absorbent article

t her eby reduci ng the topsheet stickiness, in spite of close product to
body contact. 5 Furt hernore, an unexpected advantage of the present

i nvention are the i nproved skin feel benefits which are associated with
t he i ncorporation of t he breat habl e backsheet, which are not observed
in the absence of tlikis beliewpdhthat thewuser Phcsucindoyyy surfeae nemergy ninterials,

The use of surfap@reudes e ByafighobicityoPPRABASAdetas 1 the! AsoRsENtAABIe thereby
described in the %[?% su&g S Bend|@gdus apRI | ﬁat Pely] nunber 08/ 442 935

whi ch di scl oses FIUCHS ngad’(? pet alexiNis: A7 SRAP T et PLAIGE, BYdY contact.
gr adi ent s. s  Furthermore, an unexpected advantagenedrtheofpresent|inventionrerésSthe
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article conpri si L Qui erv] ous ee n,absorbent, core an

br eat habl e backs es.’e qé"ﬁo&é’k?éeé{nt‘ﬁﬁﬁgd?'&t B°€;§ﬁbaef"88sﬁ‘eé'?e Ahgence o°6} the

backsheet. The btopisbhettlow surfacenaoergytséateentach conpri se at | east one 20

| ayer, and each of said |ayers having a wearer facing surface and a garnent
faci ng surface and ch of said.surfaces havi.ng a.fluid,contact,K angle., The
absorbent artfcle hﬁeauf%ﬂ’sfpﬁwtf?% eoRtBh &R e%’ofﬂ e?kl?ac’f%&tuﬁritﬁbest ﬁ@sv\% r
faci ng surface odesadnibedoinetheo asnsuemasupending HeS \apmlicatiom aiumberuP8 442 &35

the  topsheet whﬂlﬁdi@élbﬁ?&‘?luf@ﬁhﬁ%o‘wWe%%&vl%h@xhhﬂf@@rfé‘é\?eﬁérg%%r@die?ﬂﬁr5
in said 25 top portion, has a fluid contact angle greater thanthe fluid

contact angl e of the wearer facing surface of an adjacent |ayer. The
backsheet conprises at | east one Summaryofithe kivegtianpol yneric film
havi ng apertyses having an . average dianeter of from500 mcroneters to

5 mcrometers. The first aspect of the invention relates to a disposable absorbent

article comprising a liquid pervious topsheet, an absorbent core and a

breathable backsheet. The core is intermediate said topsheet and said

backsheet. The backsheet, core and topsheet each comprise at least one

20 layer, and each of said layers having a wearer facing surface and a garment

facing surface and each of said surfaces having a fluid contact angle. The

absorbent article has a top portion extending from and including the wearer

facing surface of the core to and including the wearer facing surface of the

. topsheet. The garment facing surface of at least one of said layers in said

23 top portion, has a fluid contact angle greater than the fluid contact angle of

the wearer facing surface of an adjacent layer. The backsheet comprises at

least one layer comprising a polymeric film having apertures having an
average diameter of from 500 micrometers to 5 micrometers.

30 A second aspect of the invention relates to the situation wherein the
wearer facing surface of at least one of said layers in the top portion has a
fluid contact angle greater than the fluid contact angle of the garment facing
surface of the same layer.

35 Detailed Description of the Invention



30 A second aspect of the invention relates to the situation wherein
t;he wearer facing surface of at |east one of said layers in the top
portion has a fluid contact angle greater than the fluid contact angle
of the garnent facing surface of the sanme layer. 35

Detail ed Description of the |Invention WO 97/ 32554

PCT/ US97/ 028340 9732554 4 PCT/US97/0282%he
present invention relates to absorbent diqufable articles such as

sani tary napki ns, baby diapers, incontinence products and panty |iners.
Typically such products conprise a |liquid pervious topsheet, a backsheet 5
and an absorbent core internedi ate the topsheet and the backsheet. The

t opsheet, backsheet and core each have a wearer facing surface and a
garnment facing surface. The garnment facing surface of the topsheet and the
wear er facing surfatle @resand ipuentinneeelatesctq gbsrrent disposablet aiclest subk as

pgri pBer%/ of t _sa:sdnnbﬁprrhmahsarﬁdw Qiapkds, incqntineBtQQkﬁrbﬂﬂhts and panty lfiRrs.
absorbent artiches:agco Nt 4 Nvention conprise as n
essential conpon f&gﬁbégua'l{] gé‘%@ectt%gcggﬁsﬁisgt; lﬁ%ﬁﬂ’f&?f‘fge{%ﬁb?%r? R?cfgﬁ‘eet
prevents the sextanddad ahsothensdcaradntermesiatedthientapsbeat andbthe: becksheerr dhe
f rgm wet E I'ng ar Etbﬁémtli iDatkstet 2arid Icofe mt rh@f‘é 53&\0531‘ t_@? fﬁﬁﬁb §§I’facet hand a
under pants, pan s and._under nts, ln additiop however, e

br eat habl e bac k@%&@?xt%%%%ﬂﬁég%ﬁfhﬁq ﬁégﬁ?ﬁ"oﬁ?cw Fﬁ"?%"% AE the 10Rsheet and e,
vapour and air tweaseglfaeing osurfadeuof she diacksheetcpre: jdined e ohe zanothet @t ate
out 20 of the baekiphest of said absorbenf\@fifdlél Ng to the present invention the

br eat habl e backsheet conpri ses at | east one gas perneabl e | ayer.

Sui t abl e gasmper neabl e | ayers include 2- D nensi onal , planar mcro and
macr o- porous fil ns,Bagksheetopically 25 expanded filnms and formed apertured
films. According to the present I nvention the apertures in said | ayer

may be of any confi uéaa 'sgr en %trtiaése according to the present invention comprise as

an essential component a breathable backsheet. The backsheet primarily
15 prevents the extrudes absorbed and contained in the absorbent structure

from wetting articles that contact the absorbent product such as

underpants, pants, pyjamas and undergarments. In addition however, the

breathable backsheet of the present invention permits the transfer of both

vapour and air through it and thus allows the circulation of air into and out
20 of the backsheet.

According to the present invention the breathable backsheet comprises

at least one gas permeable layer. Suitable gas permeable layers include 2-
Dimensional, planar micro and macro-porous films, macroscopically

s expanded films and formed apertured films. According to the present
~invention the apertures in said layer may be of any configuration, but are
preferably spherical or oblong and may also be of varying dimensions.
Typically, the apertures have an average diameter of from 5 micrometers to
500 micrometers. 2-Dimensional planar porous films for use herein may

30 . have apertures having diameters from 200 micrometers to 5 micrometers. 2-
Dimensional planar microporous layers have  apertures having average
diameters of from 150 micrometers to 5 micrometers, preferably from 120
micrometers to 5 micrometers, most preferably from 90 micrometers to 5
micrometers. 2-Dimensional planar macro porous layers have apertures

3s  having an average diameter of from 90 micrometers to 200 micrometers.



preferably spherical or oblong and may al so be of varying di nensions.
Typically, the apertures have an average dianeter of from5 mcroneters to
500 m croneters. 2-Dinensional planar porous filnms for use herein may 30
have apertures having dianmeters from 200 mcroneters to 5 mcroneters. 2-
D nensi onal planar m croporous |ayers have apertures having average

di'amet ers -of f weop7A8s4i crometers to 5 microneters, preferabl PCTY
mcrometers to 5 mcroneters, nost preferatgly from90 mcronmeters to 5
m.cronmeters. 2-Dinmensional planar nmacro porous |ayers have apertures 35
havi ng an average dianeter of from90 mcronmeters to 200 m croneters.
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material s. Sui %g%ﬁg?e?ra rg%éﬁ\é%@ﬂ?@.r exanpl e CGCoretex (TM or Synpatex
(TM type materials well known in the art for their application in
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of the plane of the layer. The apertured materials for use as a backsheet in
20 the present invention may be produced using any of the methods known in
the art such as described in EPO 293 482 and the references therein. The
apertured materials may also be produced by utilising an electrical spark or
discharge process. In addition the dimensions of the apertures produced by
any of these methods may be increased by applying a force across the plane
25 of the backsheet layer (i.e. stretching the layer).

Suitable apertured formed films include films which have discrete
apertures which extend beyond the horizontal plane of the garment facing
surface of the layer towards the core thereby forming protuberances. The

30 protuberances have orifices located at their terminating end. Preferably said
protuberances are of a funnel shape, similar to those described in US 3,
929,135. The apertures located within the plane and the orifices located at
the terminating end .of protuberance themselves maybe circular or non
circular. provided the cross sectional dimension or area of the orifice at the

35 termination of the protuberance is smaller than the cross sectional dimension



Suitabl e apertured fornmed filns include filns which have discrete

apertures which extend beyond the horizontal plane of the garnent facing
surface of the layer towards the core thereby form ng protuberances. The 30
pr ot uberances have orifices |located at their termnating end. Preferably

sai d prot uberances are of a funnel shape, simlar to those described in
us 3, 929%wddwa2s3he apertures |located within the plane arrtTUs97/0282% i ces
| ocat ed at the term nating end of protuberance thensel ves nmaybe
circular or non circular provided the &ross sectional dinension or area
of the orifice at the 35 term nation of the protuberance is smaller than
the cross sectional dinension WO 97/ 32554

PCT/ US97/ 02829 or area of
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may conprise addition to said gas perneable | ayer additional
backsheet | ayers aid 10 additional |ayers are |ocated adjacent and are
above or bel ow said gas perneabl e | ayer. The additional |ayers may be

of any material, Acedrdingato the bFespnﬂldnvaitldredu@ebédkeheetS &y rfﬁﬂbbahéé Vin Of
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fibrous fabric ext en oss
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di stribution segend later ¢ brechagisheatoge fiiougifalria layetondary optional fluid
distri butlon | ayer; (b) a fluid storage layer; (c) an optional fibrous

("dusting” Iayer rk;b&r{%tt{yﬁm?aﬁxt EH&'E\QQ 4r8¥§ thefﬂﬂs eg)ofogﬂkerab%&le%@a'

corrponents Accor nt core
have any t hi cﬁﬁewfﬂeﬁ’élﬁdﬁ?ﬂg q;ﬁemmeinymand form part of or all sideflaps, side

wrapping elements or wings.

Absorbent core

According to the present invention, the absorbent core can include the
following components: (a) an optional primary filuid distribution layer
preferably together with a secondary optional fluid distribution layer; (b) a
fluid storage layer; {c} an optional fibrous ("dusting”™) layer underlying the

25 storage layer; and (d) other optional components. According to the present
invention the absorbent core may have any thickness depending on the end
use envisioned. In a preferred embodiment of the present invention wherein
the absorbent article is a sanitary napkin or a panty liner, the core may have
a thickness of from 15mm to 1mm, preferably from 10mm to 1mm, most

30 preferably from 7mm to tmm.

a Primarv/Secondary Fluid Distribution Laver

One optional component of the absorbent core according to the present
35 invention is a primary fluid distribution layer and a secondary fluid



use envisioned. In a preferred enbodi nent of the present invention wherein
the absorbent article is a sanitary napkin or a panty liner, the core may
have a thickness of froml1l5mmto 1mm preferably from 10mmto 1nm nost
30 preferably from7mmto 1 mm a Primary/ Secondary Fl uid

Di stribution Layer One optional conponent of the absorbent core
according to thwoprissnt 35 invention is a primary fluid di sPEFHEIVERS

| ayer and a secondary fluid V\q 97/ 32554
PCT/ US97/ 02829 : 7

distribution layer. The primary distribution |ayer typically underlies the
topsheet and is in fluid communicati on therewith. The topsheet transfers
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fluid communi cati.on wt der

Secondary dibst A ATPRReT Iy BREAVR (i piderhan skt upr. THB' aelas gne fuid
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thereof. It pr%i.ﬁhs ion CBVWs‘ T8 BBSeoRpRsedcbt '5}9, "MRbRirlaf &pisd 24drY suc
referred %/rhiaggﬁ , ' superabsorbent” hydrocol | oi d" materials
‘a

in combi nati on d's“'b\ﬂ' ble carriers. The absorbent gelling
materials are capabl e of absorbing large quantities 25 of aqueous body

fluids, and,sare fupiEifh sieRr@B!IGveE et ai ning such absorbed

Positioned in fluid communication with, and typically underlying the
primary or secondary distribution layers, is a fluid storage layer. The fluid
storage layer can comprise any usual absorbent material or combinations

20 thereof. It preferably comprises absorbent gelling materials usually referred
to as "hydrogel”, "superabsorbent”, "hydrocolloid™ materials in combination
with suitable carriers.

The absorbent gelling materials are capable of absorbing large quantities
2s  of aqueous body fluids, 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 suitable carrier. The
suitable carriers provided they are absorbent as such, can aiso be used
alone.
30
Suitable absorbent gelling materials for use herein will most often
comprise a substantially water-insoluble, slightly cross-linked, partially
neutralised, polymeric gelling material. This material forms a hydrogel upon
contact with water. Such polymer materials can be prepared from



fluids under noderate pressures. The absorbent gelling materials can be

di spersed honogeneously or non-honogeneously in a suitable carrier. The

.suitable carriers, provided they are absorbent as such, can al so be used
al one. 30 : Sui t abl e absorbent gelling nmaterials for use herein wll
most of ten conprise a substantially water-insoluble, slightly
cross-1inkedwoenhsal | y neutralised, polyneric gelling perrsI7aks29Thi s
material fornms a hydrogel upon contact with water. Such pol yner
materials can be prepared from 8 WD 97/32554
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pol ymeri zabl e, unsaturated, acid-containing nononers which are well

known in the art Suitable carriers include materials which are
convent i onal IAPI[PeMizable; jypsgturgiad,  BEIRCUTIAINIRG, BIONOMmErs vhigh @re well
nodi fied or kapmirietthe arti ber s, particularly nodified or non- rmdl fied
cellulose fibers, in the form of fluff and/ or tissues Sui tabl e

" carriers can be g together with the atisorbent ' mat eri al
however, they canvithie Griefscipchide,materigls, woigh; #rs: F%‘ée"tm“a"wstf“sﬁﬁe'ﬂer red

are tissus orabsbeteme Isaicturess sucht a8 owtuestt wbdifivd t o yswﬁheﬂapmms,and
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j oi ned to eadgellinighmatérial, huwepke theyhgermdisesbe eised diyneroeiardombinations.
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Modi fi ed Bel INPPEOS §ndyRprtydiners-as the stiffened cellul ose f| bers can al so
20 be used. Synthetic fibers can also be used and include those nade of

cel lul ose acetatg, gmb\f,\qt,ﬂé(,h folf Ufhle! gﬁsoﬁ‘éw\’étﬂ?&tgf@r}ﬁ l&rciof&npc X y*”

(such as Olon), yvinyl acetate, non-sq VI n
pol yet hyl ene D"ese"tﬂﬁ‘i’%f%b%‘@ﬁ@sesp%Idfahled'éxe( Usgye lam eoﬁ?fmeﬂotny dings
bi conponent fthéaissue onto titselfoTpese dyers leansbe jnsuéwt@sathaftbef fomexarmplel | ke.

Prefer abl y i lihb8ile 2t By bBERMEH SRUABAMY b oP hyiGodd Bt banbE

hydr ophi | I'c.
Absorbent gelhng matenal or other optional material can be comprised

between the layers.

Modified cellulose fibers such as the stiffened cellulose fibers can also

20 be used. Synthetic fibers can also be used and include those made of

cellulose acetate, polyvinyl fluoride, polyvinylidene chloride, acrylics (such

as Orion), polyvinyl acetate, non-soluble polyvinyl alcohol, polyethylene,

polypropylene, polyamides (such as nylon), polyesters, bicomponent fibers,

tricomponent fibers, mixtures thereof and the like. Preferably, the fiber

2s  surfaces are hydrophilic or are treated to be hydropbhilic. The storage layer

can also include filler materials, such as Perlite, diatomaceous earth,
Vermiculite, etc., to improve liquid retention.

if the absorbent gelling material is dispersed non-homogeneously in a
30 carrier, the storage layer can nevertheless be locally homogenous, i.e. have
a distribution gradient in one or several directions within the dimensions of
the storage layer. Non-homogeneous distribution can also refer to laminates
of carriers enclosing absorbent gelling materials partially or fully.

3s ¢ Optional Fibr » ting" La



can also include filler materials, such as Perlite, diatomceous earth,

Vermculite, etc., to inprove liquid retention. I f the absorbent
gelling material is dispersed non-honbgeneously in a 30 carrier, the
storage | ayer can neverthel ess be |ocally honogenous, i.e. have a

di stribution gradient in one or several directions within the di nmensions of
t he storage | ayWp978584 honogeneous di stribution can al so ref errcrusyzmasrmt es
of carriers enclosing absorbent gelling mategri als partially or fully. 35

c Optional Fibrous ("Dusting") Layer WO 97/ 32554

PCT/ US97/ 02829 9 An
opti onal conponent for inclusion in the absorbent core according to

the present invention is a fibrous |ayer adjacent to, and typically

under | yi ng the storage layer. This underlying fibrous |ayer is
typically referred An opsional gompaneriti fieg'in¢lusien isithe @absorhent \code aceording to
substrate on whiké préseneM\eritionds f BBfus layer B8jabbROrd B hbi él!}l -Lﬁ&er.l ing
storage | ayer d%n? manjf act(L)Fe of .t he absor bent . c,orei. ?n eed, if
those i nst ances "Wh&EFYaPR JaY§s SN HPderYing fIPraus daves) isiypically referfed 19 @snp of
macro struct ar eSdusting”aleyer bince it phaddes arsubistriapes ont Whichf tddepesit absorbent
"dusting” |ayer gafing materld ih %Ey%gm%uriﬁ%!rﬁaﬁtﬁﬁéﬁh@% {l?é’%rbsog)ent
provi des 10 sone additional fluid-handling capabilitjes such as raprd

wi cking of flui §o'€ "ds?%n@ thase, 'Eﬁﬁﬂ’ﬁeﬁfwﬂ?fé absorbent gelling mgtarial is in
Opt i onal Conponthe Jotm afhmagtss strbetures tsuabtas &ibersS sheetsToe sadps)r tras tfibrous

accordi ng to thedps@iPayer Nl hoibé ftibdid. HEvEV e this "dlugf?ﬁg" HRE provides

conponent s nor nal | resent. i.n, absorbent hs, For exanple L ]
rei nforcing 8cr F?ﬁ%aﬁdﬁ'i"’ﬁﬁls fiuidshandling; ﬁ?‘\r"’\?%"l'féesr SYBR AS Japidaiickingopf fluid
bet ween t halongsthedength ofaherpad. of t he absorbent core. Such reinforcing
scrinms shoul d be of such configuration as to not forminterfacial
barriers to fluid t fer. .20 Gven the §truc ural integrity that usually
occurs as a result SFtHerfapnalia ROER 0L 10NE ARIOTOPALSULCIUS are usual |y
not required for thermally bonded absorbent structures.

Anot her compenent WHeLibSorPetCedrd Gcldffing Fo tHE pAReAt RRAMGER'EN include other

optional components normally present in absorbent webs. For example, a
reinforcing scrim can be positioned within the respective layers, or between
the respective layers, of the absorbent core. Such reinfarcing scrims shouid
be-of such configuration as to not form interfacial barriers to fluid transfer.

20 Given the structural integrity that usually occurs as a result of thermal
bonding, reinforcing scrims are usually not required for thermally bonded
absorbent structures.

Another component which can be included in the absorbent core
23 according to the invention and preferably is provided close to or as part off
the primary or secondary fluid distribution layer are odor control agents.
Active carbon coated with or in addition to .other odor control agents, in
particular suitable zeolite or clay materials, are optionally incorporated in the
absorbent structure. These components can be incorporated in any desired

30 form but often are included as discrete particles.

The topsheet

The topsheet may comprise a single layer or a muitiplicity of layers. In a
3s  preferred embodiment the topsheet comprises a first layer which provides



25 according to the invention and preferably is provided close to or as
part off the primary or secondary fluid distribution | ayer are odor
control agents. Active carbon coated with or in addition to other odor
control agents, in particular suitable zeolite or clay materials, are
optionally incorporated in the absorbent structure. These conponents
can be i ncor pav@9%I2s84n any desired 30 form but often are i necwasshaso

di screte particles. The topsheet The topsheet may
conprise a single layer or a multiplicity H | ayers. In a 35 preferred
enbodi nent the topsheet conprises a first layer which provides

WD 97/ 32554 PCT/ US97/ 02829
10 t he &gete ci ng surface of the topsheet and a second | ayer
bet ween t he figuser aF'Qge’t”'f?r‘r’& qfitbe N908heRs AN 8 SgePDd davasreetween the first

The topsheet alayer ahditiee absbrbent streettire/caver i ndi vi dual | Y needs to 5 be
conpliant, soft feeling, and non-irritating to the wearer's skin. It also

can have el ast |1c|_’gghar cteristics allowing it to be stretched in one or
t wo di rections m%ﬂ ag @ whols [and:-henge, gach ilayerindividyaliveneedmyo be
f or med £ r obe gompliant, rsafmmaﬁngaam moaiitrithting tothé heart1s RREE |@%d<aa¥m

in th t I | nat. f bot

in a preferreddd ?ﬁ%d?ﬁ‘ﬁ'%wfﬁiiam’%&t'* 48, 08 SERRHA b 2BRg pr v
| ayers of the 9irectionssAceprdiagip; t@sspf&sw}fdmsn%m ¢he tpgsheptpmenths fermed
apertured pol yivem any of thelmatdriaty availibje fohehis rposa BBl kSoWhOw ﬂ@dah)’ a
filmmaterial 3.?.? non_ vx%ﬁt #gb?isv‘/@ﬂrﬁp &Lgorpf)ﬁt\é'ngﬁg t# bé cl l:nlbtgat efe red d

transport from wea surfa owar
structure, *hs YBPY ?'F@d‘tfﬁfr tBﬁanﬁF%“‘i ipventiopsat lgast ogg of)she Eyeroay thes 4

illg 868, usI 4 péhdétt coliprides48 hydropHabic Usqé,dS%nﬁ&&;lendpé&r%d7%glﬁﬁénc
ternatively, e t V. YA ate, [ Sl
apertured fil nﬁ"ﬁt g?ﬁg‘?ﬁﬂf tlj'é tﬁ#petg ‘aﬁ'gp s 810%'&e%ﬂ flf qxﬁéla[]%ﬁgmget
typical |y ext cRRRSTUES yRich h%'evmelves’eef tq ﬁéc'!ﬂaswlsm tfaﬂsD%lttri!etmt?@e avearean

extend into anfachy surfacd toWwards tHd absorbbat ptrattiré £ds detailed for example in
15 US 3 929 135, US 4 151 240, US 4 319 868, US 4 324 426, US 4 343
314, US 4 591 523 and US 4 780 352. Alternatively, the topsheet layer
may be a laminate, comprising an apertured film intermediate two fibrous
layers.

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

luid ¢ angl
25
According to the present invention the absorbent article has a top
portion extending from and including the wearer facing surface of the core
to and including the wearer facing sturface of the topsheet.

30 According to the first aspect of the present invention any layer in said
top portion has a wearer facing surface and a garment facing surface and
each of said surfaces has a fluid contact angle, wherein the garment facing
surface of at least one of said layers in said top portion has a fluid contact
angle greater than the fluid contact angle of the wearer facing surface of an

3s  adjacent layer.



si def | aps, side wapping el enents or wi ngs. Fluid contact angle
25 According to the present invention the absorbent article has a
top portion extending fromand including the wearer facing surface of
the core to and including the wearer facing surface of the topsheet.
30 According to the first aspect of the present invention any | ayer
in said t owagpem3essan has a wearer facing surface and a gar REHUSYA382% g
surface and each of said surfaces has a (il uid contact angle, wherein

t he garnent facing surface of at |east one of said layers in said top
portion has a fluid contact angl e greater than the fluid contact angle
of the wearer facing surface of an 35 adjacent |ayer. WO

97/ 32554 PCT/ US97/ 02829

11 According to the second aspect of present invention any

| ayer"in said t AFGOEFINRJR thessacondaasnect ofintgsentrinyeatiom@ny igyenimsaid
facing surf i’icev\ham portioRakds af wesied facinpasatacel aﬁc&iadfghﬁ:yﬁtsfdm 8uffabé dan_dd
contact angle | r c S C 0 . Sal

| ayers in said t%%o&pg’; %lg.@né%as a ot sg'?l fﬁwpgrscgé{ %cﬁugnﬁﬁtaéﬁgg@eer %g%mt ﬁ'g
fluid contact’ anyearesifaging systaceaf atdeastene of saidrlaversdn said tor pertiomphas a
I n principle thefigidrdontdctaarile gegalel thah thefluie copntaee inglelof thelgamientacing

portion bet V\eentﬂgﬁ%ﬁ%&q&s?%aﬁg&.faci ng or garnent facing) of any |ayer

t herei n. Thus, contact angl e gradient nay be present across the
wearer and garnent facing surface of the same |ayer or between the

garment facing surfagepriricigie trRasbntice éﬁgler%ﬂaaieﬁ@iﬁa OBE' pregbht oM sHid

dj t f . dj ' : th ‘?E
Garmont 1 aci i e relbaeBficay, pdféte phosipr Wb E) datie %dhaf B ohf daver
garnent faci ng sthereiae Thus; fee ffiujds contacs rangig) oradienke mayr be present acrasscths
the second | ayerwehrdrhgnd ogerhmmit . fdeRig\esarfatBcof\ane esambdiayBe @rab@bWben the

facing surface Oéarm%tsﬁgﬁlgdsﬁﬁyceer p?fattlggstt oRe rPéafetr iﬂrsé%ﬁt%%’? ;‘;"or}}(ion and an
adjacent surface of an adjacent layer, i.e. between the wearer and the
15 garment facing surface of the first layer of the topsheet, between the
garment facing surface of the first layer and the wearer facing surface of
the second layer of the topsheet, between the wearer and the garment
facing surface of the second layer of the topsheet or between any
subsequent topsheet layer. In addition, it is also foreseen that combinations
20 of these layers each exhibiting a specific contact angle relation be utilised,
thereby producing a continuous gradient in contact angles in said top
portion.

Preferably the difference in fluid contact angle between two adjacent

25 surfaces in said top portion providing a surface energy gradient should 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 ieast 110°, most preferably at least 120°.

30 The principles underlying the use of surface energy gradients are
outiined in pending applications US 08/268404, US 08/326571 and US
08/442935 all of which are incorporated herein by reference.

According to the present invention the contact angle of a layer may be
s increased by rendering that surface more hydrophobic. To manufacture a



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

conbi nations 20 of these | ayers each exhibiting a specific contact angle
relation be utilised, t her eby producing a continuous gradient in
contact angles in said top portion. Preferably the difference
in fluid contact angle between two adjacent 25 surfaces in said top
portion provi wowgiasssur f ace energy gradi ent should be at pdesSodfderr],
preferably at |east 20[err] and the surface having the | ower surface

energy should have a fluid contact angle d at |least 90[err], preferably at

| east 100[err], nore preferably at |east 110[err], nost preferably at
| east 120[err]. 30 The principles underlying the use of surface
energy gradients are outlined in pending applications US 08/268404, US

08/ 326571 and t@psheet gggorgirmgoathe gIregentcinvantionscer sheeit ofl paivethyldne is
ref er ence. extruded AR @i ran Qviidie PN SABLUMNTdHRiddOThtb éh GPBhardd 36@h&d Of

a layer my be;ddand Wkl Gilshu. Sl %o d broitd hRALRAMR Felhl P iSRSy T
PCT/ US97/ 0282dn accordance with the teachings of U.S. Pat. Nos. #2351,784 isssedhtet
accordi ng ts0 tTHorpd£e€al drSepY. i28),198ZEhea660% 70 Msiel ty! THsmasS et al. G liLded
Chen, i1 des! raty. 1981 Bo¥ch435.020 Toehad "t THRoBBE et Al Pp. RHET I3 1985, The ™
i n accor dance disglesurgs of @aehiofbess patests pging incerpatatediherein by sefecerice. A
Thonmes et al . suifaBenireatdfont IRdg 4, refiveROlovisrstface &h isCihedl apSiiedlty):
i ol osur eq. ot e ieraf aciad ¥6fiacd af WTBRREreR sorBRp TV privtiscriataspbly Curea.
ref erence. 10A A suiiablepisfacedseatment i @isiipone release wonting duam DowCGorairgnet gy
is then appli adidishd, Midhigan adsifibld asiS\a-O I7er 10TwhiBR RRrSdshREr hosilEbik
511 oone 1 o SdBeSHETIN 7648 75 a088q, es7hpadPos oV Wity of J8biRats o8 10 pars,
avai |l abl e as Spspegtiveis 7 Anotherrsuitable surface treptmentisi a gopting of &Y \Sgurable
7048 i s added gilitopeORBHiprigiNy &Y bleHdbt Blvo 18flcodd TontméfkidIf lavailable from
corabre | GHAEeEt Company, $fEnE BEL S DiviFief, B8 Wetstiofe Gy ynder
avai | abl e frortheslesignatipas UY 880Pi andddNpRIBOC-§ 1. iie enepartions dysweight of 00 of
Vaterford, NY,paiadfs 2.5 pattss ré§isdctivalyl. ONhddA/s8aPQ siEond/ betiOfs [ilizédon a
propor ti ons Dol gHmleodfily apaiPRidrieblis%srat13hlro. 263 Reslerdi Yo.s 1icB.0

grams silicone per square meter of surface area have performed satisfactorily,

20 although other coating levels may prove suitable for certain applications
depending upon the nature of the topsheet and the characteristics of the fiuid,
etc.

Other suitable treatment materials include, but are not Ilimited to,

2s  fluorinated materials such as fluoropolymers (e.g., 'polytetrafluoroethylene
(PTFE), commercially available under the trade name TEFLON*) and
chlorofluoropolymers. Other materials which may prove suitable for reduced
surface energy include hydrocarbons such as petrolatum, latexes, paraffins,

and the like, although silicone materials are presently preferred for use in the

30 absorbent article context for their biocompatibility properties. As used herein,
the term "biocompatible” is used to refer to materials having a low level of
specific adsorption for, or in other words a low affinity for, bio-species or
biological materials such as gluco-proteins, blood platelets, and the like. As
such, these materials tend to resist deposition of biological matter 1o a greater

35 extent than other materials under in-use conditions. This property enables



formed film coating application |levels of at |east 0.25g, preferably 0.5
to 8.0 grans silicone per square neter of surface area have perforned
satisfactorily, 20 although other coating | evels may prove suitable for
certain applications dependi ng upon the nature of the topsheet and the
characteristics of the fluid, etc. O her suitabl e treatnent
material s i ncl uswgonsasssare not limted to, 25 fluorinated natpcr/asssosseh
as fluoropolyners (e.g., polytetrafluoroethylene (PTFE), comrercially
avai |l abl e under the trade name TEFLON') and 13 chl or of | uoropol yners. O her
materials which may prove suitable for reduced surface energy include
hydr ocar bons such as petrolatum | atexes, paraffins, and the |ike,

al t hough silicone materials are presently preferred for use in the 30

absor bent art i c['BeRG;REIEerTstain Kaeif sHTfﬁﬁéﬁﬂﬁ'EQVbP'lqpﬁy"%préﬁﬁfﬂ%fOfAﬁJhﬁt}Géent
herein, t he ftuid inahiiing sitpationis.. ¢4 the abSedce of dcumpatibRg/S thé depbsiiondo?
| ow | evel of hib| i iy ' S low af finit
for. bi o speci eS 5n Uiowufcafbit &g} 3b:inpleat b 18lgRES"of poB oy
platelets, and the surfage. leadin ta; (Rcreased dragnfores jox resistangerte fluigi movement.
deposi tion ofs biCdnsgquentiyiatiiiecormpatibilitye aterrespondexttontretilosd O'di&s force or

g‘;} grzig,gla,s under rbGsiante $BMUId rRSVemert) BnB" iNce! tastlt A cess SE-fyidds, Wféﬁg\/\%ce

13 t hem®8"Pegiadientang; caniliaty straigturge Maintengpce of substaptialiy the sdow
for subsequent surfacé| energhaallbi ngirgainsatherorigihdl shdaéd SariErgy Obifferential for

bi oconpati bi |'i t%ub&&ﬁe‘?ﬁ%‘?%ﬁhﬂn? ?lgid d?elo%f#&{]s'bi ol ogical material tends to

i ncrease the roughness or non-un rm the surface, leading to
i ncreased dr'ig force or resistance to fluid novement. 5 Consequently,
bi oconpatibility cBiocempatibitity, hovwewhrg ésl nodrsyponymoas with low suFfagé EreRGE

to fluid f o f bl d: ' f
ener gy gr adi ont oo RetCHIE SchBoIfGRRATHE extith BiocBrddpit, 18 Bme dpgree
same sur f abUt AI3e Sxhibit @ Ggmpatatively hRigh suiface energwc Presentlyy preferred
differential fomaterialsssurheguesilicore andufluowndtbdi MatteRns iadvantagedlsly exhibit

Bi ocompat | bi L t Yorh NG YGFrack SnBftly SNABIRKBRYESBYIRY, | oW Surface cnergy.

Some materials, suc s polyurethane, €eXx |¥)'conpati bility to sone
degree but al so exhibit a conparatively high surface energy. Presently
preferred mat eAnather quefered mietthorbfor xoAvéeiting” anAbIssh B8t pélvaitiiene film

advant ageously G%BidN dpettured 3bfindd¥ins W bHSPpRATH Phigh Pr&istrd AH fel? icloirﬁﬁf'ised

of water or the like against one surface of the film, preferably while applying a

20 vacuum adjacent the opposite surface of the film. Such methods are described

in greater detail in commonly assigned U.S. Pat Nos. 4;609,518 issued 10

Curro et al. on Sept. 2, 1986; 4,629,643 issued to Curro et al. on Dec. 16,

1986; 4,637,819 issued to Ouellette et al. on Jan. 20, 1987; 4,681,793

issued to Linman et al. on July 21, 1987; 4,695,422 issued to Curro et al. on

23 Sept. 22, 1987; 4,778,644 issued to Curro et al. on Oct. 18, 1988;

4,839,216 issued to Curro et al. on June 13, 1989; and 4,846,821 issued to

Lyons et al. on July 11, 1989, the disclosures of each of said patents being

incorporated herein by reference. The apertured formed film may, if desired,

be subjected to a corona discharge treatment. A silicone release coating, may

30 then be applied or printed onto the first surface of the apertured formed film

and is preferably cured. The surface energy of the silicone-treated surface is
less than the surface energy of the untreated surface of the topsheet.

Alternatively, the layer exhibiting the lower surface energy, e.g. the
35 apertured polymeric topsheet or the laminate topsheet layer may have the low



Anot her preferred nmethod for converting a ribbon of polyethylene film

into an apertured fornmed filmis by applying a high pressure fluid jet
conpri sed of water or the |ike against one surface of the film
preferably while applying a 20 vacuum adj acent the opposite surface of the
film Such nethods are descri bed in greater detail in comonly
assigned U Sw&ainadks. 4, 609,518 issued to Curro et al rcoiws®Su2s2e 2,
1986; 4,629,643 issued to Curro et al. on c. 16, 1986; 4,637,819

i ssued to Quellette et al. on Jan. 20, 1987; 4,681, 793 i ssued to
Linman et al. on July 21, 1987; 4,695,422 issued to Curro et al. on 25
Sept. 22, 1987; 4,778,644 issued to Curro et al. on Cct. 18, 1988;
4,839,216 issued to Curro et ail .on June éS 989; . and 4,346,821 i ssued to
Lyons et al. SHTT3GEBNEIOY roaterial facorporatad  wishin, said, \ayes: dutig mapufacture
bei ng i ncsppbrthakthenfayer iis bgnderéd heydeephotiic: dupegt masufacounes dn fthencasey,
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of the unt reatit%?lfsfﬂig %fr%a{l "tﬂeﬁCl’ﬁ%ﬁ}i!:eﬁtlovvt surface en@\ldfhmgh%lg%%plietdh?o iyer

exhibiting the Tower_surtface’ ener e

Copsheet or 1 RUTRER RYPE G AAId devar.gamBiises b Jeast ok by, total weight of ggid

97/ 32554 layer of a low surface energy material. PCT/ US97/ 02829

14 surface energy material incorporated within said |ayer during
manuf act ur e such that the layer s rendered hydrophopic, durin

manuf act ur®. | n tAecarding to the presen; iguentipn ﬁ&ﬂ%ﬁg%&pﬂt@ ts %tg‘fc‘?%é’v

fi bL ousI | ayer joiningethiehearious elementsasoch asl tbpshaeféj baeisheaviang atssorbémntcedred
with a | ow sun e r e g4 | | or
to the fornmat ib n§§ @Eé'g%/e{ﬁ? ',lnarg?\ tg%w{ %i%etp'ﬁﬁrsé?%?gireamé 6%&5&%?3&%\/\/
surface ener gyoRshest may hgjpined topthe absorveqt ppre.ar ‘T)FBEEa‘?tﬁ‘?f by a8 BNy

conprises at Iceatihuddsé ayer atfaddhasivehta patteaied layer béyadhesivea or canys array osf
energy Mlgr! deparatd |i3e%.§§&i95|9!d?gs s | diCadHeBRR ARIEIVEION thé LIEHEALS Ridly

article is constructe | Oi |(r;$thevr|ous'ﬁ{!enen SuUC .
t opsheet, bacend¥PeanBY abedl Romdsc pressure E’s?"gﬁy AnSORIE 2SN dYFRDIGe
art. For exanphecHanica bokghast amndtioer suitabie jeihingt meaps baoven rie dhe cart land

absor bent cor redrfbifid6 by a uniform conti nuous | ayer of
?ﬁ f.
adhesive, a pg’tn ecr ned‘ﬁ aé./hew%gaadhesi ve, or any array of 15 separate

lines, spirals or spots of adhesive. Alternati vgl X t he el enents, may
j oi ned by Reat boheeerdingetosthecPIgsARL inventiea 18e RPEORNGAY Srticle fagy dind utility

in sanitary napkins, panty liners, adult incontinence products and baby

diapers. In particular sanitary napkins and panty liners are particularly

susceptible to the present invention. Hence in addition t0o the components

described herein, the absorbent article may comprise elastic, fastening
25 devices and the like depending on the intended use of the article.

be

feren xample;

Examples representative of the present invention are detailed below and
3 contact angles given in Table 1. Each test sample was prepared under
identical conditions in all regards except for the specified material
modification or addition as detailed. For the test samples sanitary napkins
produced under the name of "Always Ultra Normal” available form Procter
and Gamble GmbH, Schwalbach/Germany were manufactured according to

35 normal manufacturing procedures.



mechani cal bonds or any other suitable joining neans known in the art and
any conbi nation thereof. 20 According to the present invention the
absorbent article may find utility in sanitary napkins, panty liners,
adult incontinence products and baby di apers. In particular sanitary
napki ns and panty liners are particularly susceptible to the present

i nvention. Hencwoia132884iti on to the conponents descri bed hmorausyyoiske
absorbent article may conprise el astic, fastgnlng 25 devices and the |ike
dependi ng on the intended use of the articlé Ref er ence exanpl e:
Exanpl es representative of the present i nvention are detailed bel ow and 30
contact angles given in Table 1. Each test sanple was prepared under

identical conditi onE i n ral l regards except for the specified materi al
nodi fication or ad detailed. For the test sanples sanitary napkins

produced under the nane of "Always Utra Nornmal" avail able form Procter
and Ganbl e GvbH, Sciivakdinpie/ Geamaaxnwdevsammswé&ﬁarﬂ%sgﬁé&gcmpﬁéed of

nor mal . manuf act yri n I.OC
PCT/ US97/ 02829 How gefpSltv E-(BHE‘?SPolvethylene {supphe\éoby 'I/'regeg%r Film Products, USA

Exanple 1: s under the, marutattoring modeper103r 2028)kisuchaskeor Thd-ddnitact amgtb et
conposed of mbcmsl.%memg(ma%e sy & ‘?rlé'a?élﬁ v&.&v%pba Q‘nx.gﬁi %f#e&?q%%' m

Products, USA 5 uad manuBac@url ng osen
contact angle ofgm a?‘é'F f JUPARL s acé‘ FV@? s manufacwred ¢ By DO s
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second | ayer of tha_errmauf@memg 1¢odef X-1523) t khegaerend fayer ngf sthef haeksﬁeet he

absorbent arisi cligrrhing2thBOGMETR facing surface of the absorbent article is a nonwoven
laminate {14MB/14SB manufactured by Corovin GmbH in Germany under
the trade name MD 2005}. The nonwoven laminate is composed of 14 gm2
spunbond and 14 gm2 meltblown.

20 Example 2:

Is an identical structure to that of example 1 except the contact angle
of the wearer facing surface (Ws) and the garment facing surface (Gs) of
the topsheet is treated with a combined basis weight of about 4 gm2

23 thermally cured silicone. The silicone is manufactured by DOW Corning USA
{sold under the trade name SYL-OFF 7048 Crosslinker/SYL-OFF 78677
Release coater (mix ratio 10% : 90%). The topsheet is combined with a
dual layer breathable backsheet construction as described in example 1.

30 Example 3:

Is an identical structure to that of example 1 except that the apertured
vacuum-formed-film topsheet composed of low density (LDPE) Polyethylene
topsheet {supplied by Tredegar Film Products, USA under the manufacturing

35 code X-103 2025} is replaced by a perforated laminated nonwoven



| am nate {14MB/ 14SB manuf actured by Corovin GrbH i n Germany under t he
trade nane MD 2005}. The nonwoven |lamnate is conposed of 14 gnferr]
spunbond and 14 gnferr] rmeltbl own. 20 Exanpl e 2: s an
identical structure to that of exanple 1 except the contact angle of
the wearer facing surface (W) and the garnent facing surface (Gs) of

the topsheet wosnessdied with a conbi ned basis wei ght of aboWcrfyewRsd 1 25
thermally cured silicone. The silicone is manufactured by DOW Corning USA
{sol d under the trade nane SYL- OFF 7048 Crléssl i nker/ SYL- OFF 7677

Rel ease coater (mx ratio 10%: 90% . The topsheet is conbined with a

dual | ayer breathabl e backsheet construction as described in exanple 1. 30
Exanpl e 3: | s an identical structure to that of exanple 1 except
that the apertt@psheet {suppliedbyoPantex isimh 1tejhs henster cthepopanufatturing dedei t y
(LEPE) Eol yet IBdreex-HO}. Thep@ears ﬁema@dr%ebwéﬁr@ﬂﬂ[ﬂafodgh%e% R qe SwitHgA
FgmeLaE eg ggﬂvlgm@g%ﬂr W&bl‘ﬁ%f ggg%égégrglzégeiﬂall{'scﬂrgg giﬁgone.yTﬁe p%hc%rngtg
PCT/ US97/ 0282dnanufactured by DOW Corning USA {sold under the trgde name SYleopFFeet

{supplied by mnaecrasslinker_l/sﬂ-nnFW7mmaga%%?&twikﬁsti&qw,:90%3. .
Pant ex-HO}. The wearer facing surface (ws) of the topsheet is treated with

a basis weight of about 5 gsmthernmally cured silicone. The silicone is
manuf act ured by DOW Corni ng USA {sol d under the trade nane SYL-OFF 5 7048
Crossl i nker/ SYL- CEXxamplé/4:Rel ease coater (mx ratio 10%: 90%.

Exanple 4: 10 Is an identical structure to that of exanple 1 except
that the breathable = backsheet construction is a mcroapertured film
{suppl i ed By Exxol§ an identical structure to that of example 1 except that the breathable

backsheet construction is a microapertured film {supplied by Exxon
‘Chemical Company under the manufacturing code Exxaire XBF-1 oow}.

15

Contact Angle Determination

The contact angle test is a standard test to evaluate the nature of the

20 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

speaking, a droplet on a rough surface typically exhibits a higher contact

2s  angle than a droplet on a smooth surface of the same chemical composition.

If a droplet of water exhibits a contact angle greater than 20 degrees the

surface is considered “hydrophobic” to the liquid. If the contact angle is less
than 90 degrees then the surface is deemed “hydrophilic”.

30 Basic Principle of the Methods:

The contact angle a liquid makes on a surface can be measured by a
variety of techniques from both optical analysis of a droplet on a surface to
more sophisticated techniques. The technique used herein to measure



Chem cal Conpany under the manufacturing code Exxaire XBF-100W. 15
Cont act Angl e Determ nation The contact angle test is a standard
test to evaluate the nature of the 20 interaction between a solid surface
and a liquid droplet. The contact angle a droplet fornms on a surface is
a reflection of several interactions. The nature of the liquid, its
surface tensi onW@pu28%t ure of the solid and surface aber r pCTOSS7/02829
addition to the nature of the liquid-solid interaction. Generally

speaking, a droplet on a rough surface typi tally exhibits a higher contact
25 angle than a droplet on a snooth surface of the same chem cal

conposi tion. If a droplet of water exhibits a contact angle greater
than 90 degrees _the urface is considered “hydrophobjc" to the |iquid.
I f the contact gﬂa}aé:tignqﬁgsg the @H@Pﬁ% g ?e@%‘%{m‘é‘l’ﬁ th&he ypringiple; of Jthisred
"hydrophilic". testhnique is BassuspPnd nzisamplefoft the Sblidianer a water vesséh€The
contact angl e aghimad e e : d 2 . ariety
of techni ques fFﬂ(,ﬂ‘l'rr.ﬁi“bao"ti hfﬂ(?ﬁtﬁogr{l'v gor}g_ e&?{sb 812&21"1 rﬁodp?pgﬁqéf? E'Pés/llj'g‘l‘"gc‘ga}/ ané
more sophi sti catRP t’%’@ﬂﬁ?g'ué- e "Pﬁ%’dt’éc feficguexertedy bivethg wvater asu e gmaterial
WO 97/ 32554 s  sample on contact (zero immersion depth) is measured aRdhe¥b&ikk’ 82 the

17 cont agbnitied afgieSis ithén d¥¥drifned/ (ﬁm l,que". The principle of
this techni que is tg slﬁspeng arsanﬁerghf{'?hge- SO ind over a water vessel.
The sanple is then slowy lowered to a defined depth into the liquid

wat er and then Wheredd. The rSampleifoef atrzeeo dmatersidn ieptihas \Weitérmiagdt he

material 5 sanple on contact ( eiBHI%‘i | depth) is neasured and the
cosi ne of the cont act_ angl e izb?ﬁen e%cdefr?ﬂ?)ned fromthe equation:

Where F 1 sanple forde at ZeF8riMmates ef sampleAtithgdntsstasedrmid

ST = Surface Tension (dynes cm)
Cos@ = Cosine of contact angle
0 = Acceleration due to gravity {at measuring location)
13 . The equipment used to measure the contact angle is a Automated

“Dynamic Contact Angle Analyser (model DCA-322)” manufactured by
Cahn Instruments, Inc. Cerritos CA 90701-2275 USA. For each material
assessed (see Table) a sample (24 mm x 30 mm) is prepared and attached
to a glass slide as specified in the equipment manual. Care is taken to

20 ensure the material sample is not touched in order to minimise
contamination of the material surface. Each material is measured 5 times 1o
ensure accuracy of measurements and to minimise impact of manufacturing
variability or surface irregularities.



by the bal ance (my) 10 P = Perineter of sanple at the

I nterface (cn ST = Surface Tension (dynes cm

Cos[err] = Cosine of contact angle g = Acceleration
due to gravity (at neasuring location) 15 The equi pnent used to
measure the contact angle is a Autonmated "Dynam ¢ Contact Angle

Anal yser (nodavo®£@assd22)" nmanuf actured by Cahn | nst r umrenperuksrnzszo
Cerritos CA 90701-2275 USA. For each materi al assessed (see Table) a
sample (24 mmx 30 mm) is prepared and attd&hed to a glass slide as
specified in the equi pnent manual. Care is taken to 20 ensure the materi al
sanple is not touched in order to mnimse contam nation of the
material surface. Each material is neasured 5 tines to ensure accuracy

of measurements andUifRCECANACE @nplasqet ligyidisalidmeteralsnend surfages 4fstiowing or

surface irregubarfate tension reduction treaddenty S288ch of the examples detailed above
PCT/ US97/ 02829

Surface contact. egé:g;ljengeagfu "T‘?'qlﬁ"g[‘é%'ﬁ"é! tcgmparlgogn\évagu%?s&ergaf? of9 o%"RE
surface tensi oMARMRIE coEHNenIE AvaHaRIe. of each of the exanpl es detail ed above
wearer neastired _Additiopally a copparison was also made to ot her

mat eri al s comrgry ySawface aldhérial E. 9 SyrdupfaRe THicRIrtabt Contact
Surface Cont qct Cont act

Angl e Ahgl e Angle Angle
Untreated  Tjeatpd 1 LDPE Fil m Qode X-1Q¥rc8ed \\g Treated 1(2
121 redegar FITmProducts, USA Z CDPE Frifmm Code— X103
2025 W & Gs}102 144 Tredegarn Fil m Prodgucts, USA,

3 Pant ex- Ho|1 | LDPE Film Code X-103#2025 {Ws 109 | 102 143821

Pantex s.r.l.} Pibst@idagad R Products, USA.

2 | LDPE Film Code X-103 2025 |Ws & Gs | 102 144
| Tredegar Fitm Products, USA.

3 Pantex-Ho Ws 109 141
Pantex s.r.l., Pistoia ltaly

4 | LDPE Film Code X-103 2025 |Ws 102 121
{ Tredegar Film Products, USA

Ws = wearer surface: Gs = garment surface

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
10 higher than those typically found or expected to be found with menstrual
fluids or urine type discharges. As such the absolute contact results detailed
in the table need to be viewed with caution. A contact angle greater than -
90 degrees with water does not imply that the material pores will exert
negative capillary force on menstrual type discharges. However, an increase
15 in the contact angle will work towards lowering the extent/efficiency of
liquid transport (either capillary or extrusion based) through the material in
question.



4 LDPE Film Code X-103 2025 W& 102 121  Tredegar

FilmPro Mltu mn W = wearer surface: Gs = garnent surface
The testH* m umlll“mad inthis test is distilled water with a high
hydrophi I icity ‘and hfgh* surface tension. This leads to contact angles that

are 10 higher than those typically found or expected to be found with

menst r ual Waenkassar urine type discharges. As such the abBOIUSH/OINt act
results detailed in the table need to he viewed with caution. A contact
angl e greater than 90 degrees with wat @ does not i nply that the
material pores will exert a negative capillary force on nenstrual type
di scharges. However, an increase 15 in the contact angle will work towards
| owering the extent/efficiency of liquid transport (either capillary or
extrusion based) through the material in guesti on.

97/ 32554 PCT/ US97/ 02829

19 5 What is clained is: 1. A disposable absorbent article
conprising a liquid pervious topsheet, an absorbent core and a

br eat habl e backsheet, said core being i nternmedi ate sai d topsheet
and said baakshﬁﬁh,igqhgvggchéheet, core 10 and topsheet each
conprising at |east one layer, and each of said | ayers having a

wearer facing surface and a garnent facing surface and . each of
.sai d surfaces hhvi fydisppsable absptbest agtigle Comprising a liquidpervigusfopsheet. an
article having a t abspdenit ocoext andi g bremthabld lackshest, i saididicoe t being

wearer facing Surfm(qﬂ%di%ﬁ%]@a@mi&pgh%e?%di 85HUBLEEHeBE said backsh¥BR' Ebre
ifaci ng surface of sai ORS eet, . )
: 10 and topsheet each comprising at least one layer, and each of said

layers having a wearer facing surface and a garment facing surface and

each of said surfaces having a fluid contact angle,

said absorbent article having a top portion extending from and
15 including the wearer facing surface of said core to and including the
wearer facing surface of said topsheet,

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

wherein said backsheet comprises at least one layer comprising a
polymeric film hyving apertures having an average diameter of from
500 micrometers to 5 micrometers.

25

2. A disposable absorbent article comprising a liquid pervious topsheet, an

absorbent core and a breathable backsheet, said core being
intermediate said topsheet and said backsheet, said backsheet, core
and topsheet each comprising at least one layer, and each of said

30 layers having a wearer facing surface and a garment facing surface and
each of said surfaces having a fluid contact angle,

said absorbent article having a top portion extending from and
including the wearer facing surface of said core to and including the
35 wearer facing surface of said topsheet,



—_—

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

top port”ﬂﬂm b | ontact angle greater than the fluid contact 20
angl e of m,m'” ;” !Fug surface of an adjacent |ayer and,
wherein sai d backsheet «Conpri ses at | east one | ayer conprising a
pol.ymeric film having apertures having an average dianeter of from

500 m cronet erWOd 3255411 croneters. 25 2. A disposabl e abgethesineti Cl e
conprising a liquid pervious topsheet, an absorbent core and a

br eat habl e backsheet, said core being 20 i nternmedi ate said topsheet
and sai d backsheet, said backsheet, core and topsheet each
conprising at |east one |layer, and each of said 30 | ayers having a
wearer facing surface and a garnment facing surface and each of
said surfaces having a fluid contact angle, sai d absor bent

articl ef having a ]Ewpemi?t Rhe)!v\éméefwiﬁg_:]sﬁg:cpé aﬂdé least tor?e %ﬂéwh Ye\&rd ihNid
wear er facing sur e . said COre | . wear er
faci ng surface of @%i 88t (')oggk’?egté,) fid ocozm t Q%M%%}%IZS%Q{\ the fluid contact
PCT/ US97/ 02829 angle of the garment facing surface of said same layer and

wherein theswearer facing surface of at |east one of said layers in said

top portion has a L gl C a : than the fluid contact, .
angl e of the gar HE\MI H#%(‘:,i ﬁaasﬁ%?ggggegf gé@?hgéssa F%\Vgr 0Dk laver  comprising
wher ei n sai d backstRi¥meds fim foying: apersuiesohevingyan average diameter of from

‘pol yneric film hab0Q mipenetesstd8\mhictormetess.er age di aneter of from
500 mcroneters to 5 mcroneters. 10 3. A disposable absorbent article

according to agy one, of the preceding _clainms, wherein at |east one
of the surf&ces- of* SisPesphlecabsorbengsaricieopecording to amyr ohe rofcthepprenedirg | ow
surface energy nattimal wherein at least one of the surfaces of said layers in said top

portion comprises a low surface energy material.

4. A disposable absorbent article according to claim 3, wherein said low
1s surface energy material is selected from curable silicones,
fluoropolymers, hydrocarbons or mixtures thereof.

5. A disposable absorbent article according to any one of the ‘preceding

claims, wherein either the garment facing surface or the wearer facing

20 surface of said layer in said top portion comprises at least 0.25g of a
low surface energy material per square meter of said surface.

6. A disposable absorbent article according to any of the preceding claims,

wherein said backsheet comprises at least two layers a first layer

25 comprising a polymeric apertured film and a second layer comprising a
fibrous fabric layer.

7. A disposable article according to any one of the preceding claims,
wherein said first layer is an apertured polymeric formed film or a 2
30 dimensional planar macro- or micro-porous film.

8. A disposable article according to any one of the preceding claims,
wherein said first layer of the backsheet is a 2 dimensional planar film
having apertures having an average diameter of from 90 micrometers to

35 200 micrometers.



4. A di sposabl e absor bent art icle according to claim3, wherein said | ow 15

71 vor SRR L ors™or °5 < ures thereors " © 57" A Gi sposani e

absor bent farticle &according to any one of the preceding : cl ai s,
wherein either the garnent facing surface or the wearer facing 20

surface of sai dWD®gR2554 n said top portion conprises at | east @PCTBITI2B29

| ow surface energy material per square nete % of said surface. 6. A
di sposabl e absorbent article according to a &/ of the preceding clains,
wherein said backsheet conprises at least two |ayers a first |ayer 25
conprising a polyneric apertured filmand a second | ayer conprising a
fibrous fabric |ayer. 7. A disposable article according to any one of
t he preceding cl ai ns, wherein said first layer is an apertured
pol ymeéri c forned.fiA rdisposable 30ticle acctirdingsterady phenaf thacpreceding claims,

m Cro-porous film wherein SaidAird} E%?%b'tﬁeﬂiédl&h@etaﬁcﬁrzdbﬂ&ﬁs%ﬁé?ypl% film

t he precedl ng cl ai sai d ? % rkg acksheet is
L B rena ooy o) Taing ppegrures Kaving,aj Bvierags. Alemaé’ Rt Jom & miapsrdiees to

di amet er of irom 90156 microwieders. t 0 35 200 m croneters. WO
97/ 32554 PCT/ US97/ 02829

21 . 9. A _disposable article according to,,any one of the precedip
i ai s, 1 hpehfe obgarBeny Gine GopR i A Bpe | tie, Breceding
di mensi onal pl anar dlaims, wherein theadiffereaper inurthe temiany anglevbetygeen said
di ameter of from5 dﬁr%@%h@éﬂ:ﬂ&t@euther of diaitng™ er%teﬁrlﬁast 10°, 10. A

di sposabl e absorbent article according to any one of the precedlng
clains, wher®in the difference in the contact angle between said
surfaces accordillg A odisposable @bsottentsarticer azcording tbeelaim100erwherei® said

11. A disposabl e aaﬁggmeg iR J:@m?ﬁfgﬁgl'gggta{ %(?F‘ Qbm 10, wherein said

difference in fluid contact ang e [ err|

12. A disposable absorbent article according to any one of the preceding
13 claims, wherein said fluid contact angle of said wearer facing surface of
said topsheet is at Jeast 90°.

13. A disposable absorbent article according to claim 12, wherein said fluid
contact angle of said surface is at least 100°.

14. A disposable absorbent article according to claim 1 and 2, wherein said
absorbent article preferably has a continuous fluid contact angle
gradient in said top portion.

25 1b. A disposable absorbent article according to any one of the preceding
claims wherein said article is a sanitary napkin or a panty liner.

16. A process for the production of an absorbent article according to either
of claims 1 or 2, comprising the step of applying a low surface energy
30 material to the surface of at least said layer in said top portion.

17. A process for the production of an absorbent article according to claim
1, comprising the step of incorporating a low surface energy material
within said layer.
3s



12z A di sposabl e absorbent article according to any one of the precggﬁ
clainms, wherein said fluid contact angl e of said wearer facing surfac
sai d topsheet

is at |east 90. 13. A

according to claim 12, wherein said fluid

surface is at
actording to cl ai B@'End 2, W@%‘&ﬁ&,

pref erabl y " !ﬂﬂﬁl TENT | j

of the pf Mﬂngmll’ﬂmt Cbﬁﬂ%ﬁoaisms V\/ner e=| n slai) Dhtepmmtionat Publiation Numinri| tary R3RS54

or a panjy |AcaRny/1S 16. A process 41 E’{F on of r

article pccording to ejther of cl( "Q&"q“%‘mcﬁr%tfl 2‘?% e'pgg'?'téggm

of apply a |l gw surf er gy | aI -
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(54) Title: ABSORBENT ARTICLES HAVING REDUCED TOPSHEET ADHESION

The present invention relates to an absorbent article comprising a liquid pervious topsheet, an absorbent core and a breathable
backsheet. The absorbent article has a fiuid contact angle gradient between the topsheet and absorbent core and exhibits a reduced tendency




