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(59) Title: SANITARY ARTICLES WITH DUAL LAYER TOPSHEETS
(57) Abstract

The present invention relates to absorbent articles, particularly sanitary napkins having layered topsheets. In particular, a first layer
receiving the liquids to be absorbed comprises aperture of at least 1.4 mm?2 area in a film. Mselargeapmmpmvnde exceptionally good
liquid intake performance for the absorbent article. A second layer provides a liquid receiving volume reservoir by having and resiliently
maintaining a2 minimum thickness of 0.3 mm. Additionally, the second layer provides visual masking of absorbent liquids in the area of

the large apertures of the first topsheet layer.




woven fabrics or films. Filnms have to be rendered perneable by aperturing.
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non-woven fabrics are nade of fibers which by their nature provide

non- | i near apertures of varying and changi ng size dependi ng on the

sel ected di r agdbnépessor |1 quid transport through them periussso8ée of t en
made of polyneric material and typically conprise apertures which :

have been engineered to provide certain chajacteristics. These
apertures can vary-in shape and si.ze. The walls of the apertures define the
anmount of extension - if any - beyond the plane of the filmthickness and
the direction of 'such extensions. The filmapertures also can be
provided in the shape of a funnel. ‘A typical topsheet nmade of
pokyet hyl ene fil m has been sSanitarygfArtitlys WithoDual Layer Topsheets ary arti cl es and
adult incontinence products as well as inserts and baby di apers. One
problemremaining is the total amount of |iquid capable of passing through
suth a topsheet under usual usage conditions due to the total anpunt
of open area of all apertures g oftfie ivdd@ibn aperture size and shape
in particular. Exceptionally |arge apertures increase the liquid

passage rate but poserhdigraembienich rBedl iy ahﬁfr@éiﬁearticlas Sﬁlgi'g@?!?)gm as

nenses renain visible to'the wearer, which 1 s considere
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approxi mat el y | i Al lsyerwiories # liguid grceivinguyolpmmEsseryeir by yaying and
resiliently maintaining a minimum thickness of 0,3 mm. Additionally the second layer
provides visual masking of absorbent liquids in the area of the large apertures of the
first topsheet layer.
Background of the invention

Sanitary articles such as sanitary napkins, baby diapers, absorbent inserts, and
absorbent adult incontinence articles are well-known in the art. Typically all these
articles comprise a wearer facing surface (‘internal”) and a garment facing surface
(‘external”). The wearer facing surface receives from the wearer of such articles
liquids, bodily discharges such as menses, to be absorbed. In order for the article to
store the liquid the wearer facing surface has to be liquid permeable while maintaining
integrity of the outer wearer facing surface of the absorbent article. This wearer
facing surface is provided by a topsheet and is the one which comes into contact with
. . the wearer’s skin.

Well-known topsheets in the art of absorbent articles are non-woven fabrics,

woven fabrics or films. Films have to be rendered permeable by aperturing. Fabrics or
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maski ng of the liquid which has passed through but also material strength

and ot her appearance considerations are limting the extent as to
which the total open area in a . fil mtopsheet can be sel ected.
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Fromt he af or aggbsledeko | S Cl ear that a bal anci ng probl em bet wpgtsoedsserd.
material strength, other appearance considerations and total open area as

wel | as i ndi vi dual aperture size and 2hape exists in the state of
the art. The present invention does n6t attenpt to provide selection
criteria for this balancing problembut to shift t he bal ance for

this problemin omdgivoven @birie raré mipde \of dibefss whitk iy thelri sdure provide Hipf-ihear
to their capability of fast liquid intake as well as rewet and naski ng of

the liquid ap@ERbs/Eflarid fhd BRantir ﬁﬂer&??igggmmé Sel6di&d difekfidn o ligid Of

mat eri al strength and ot her consi dera for topsheets.

I't is hence on objgaidone RRerR! Bl hre! JRER HhadeMoft I il g d
t opsheet for absort%e%lp'to atrhl?(itucglhesev\hi ch hrgs Iap{gl]ga go%%%s ?ﬁgﬂn a?ﬁggﬂelém9 .

comonl y found : Cﬁp‘%m: (=3 | . d, t Jhi .
effectively inpr 0\'/:'P'r'1l n%r at ea@?émngit‘)e H&‘?g@“&%@rﬁ%é}g’ﬁaﬁﬁﬂy&pﬁﬁﬁﬁ%
maski ng of absorbelzi!leiei

' . . SCEL DL ON
of the invention &%&5 can YAy :Brsg%peen%ndiswégpf%mﬁpgwed%pgngﬁ?ggéﬁﬁxgm
article having all the nefi.ts .af a | ar ge tyre fil opsheet
M thout 1 he maski AR PR RO A hevend the pldf 5B Bl thickness and ihg drecton
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conprises a first and second | ayer which are preferably joined to

each other. An absor bef tyaicel ©wpshegicmadeof golyethylene film hap been sieppssiylly; used in

backsheet and an absorbent structure alternatively called .
sanitary articles and adult incontinence products as well as inserts and baby diapers.

One problem remaining is the total amount of liquid capable of passing through such
a topsheet under usual usage conditions due to the total amount of open area of all
apertures and individual aperture size and shape in particular. Exceptionally large
apertures increase the liquid' passage rate but pose the problem of masking because
liquids such as menses remain visible to the wearer, which is considered undesirable.
Also large apertures promote a backflow of absorbed liquid, so called rewet, which is
undesirable. Small individual apertures on the other hand cannot provide the liquid
passage characteristics required to iet liquids of high surface tensions pass through;
this can be a problem in an absolute sense for very small apertures or cause too low a
rate of liquid ﬂow_.

It also has been found that the total amount of open area for a given aperture
size and shape is app;'o:dmately linearly related to the rate of liquid passage. Again,
masking of the liquid which has passed through but aiso material strength and other
appearance considerations are limiting the extent as to which the total open area in a

film topsheet can be selected.



absorbent core placed between the topsheet and the backsheet.

Absor bent structure The absorbent structure can include the
foll owi ng conponents: (a) optionally a primary fluid distribution
| ayer preferably together with a secondary optional fluid WO
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distribution layer; (b) a fluid storage layer; (c) optionally a fibrous
(#dusting") |ayer under |l ying the st_orsge | ayer; and (d) other
optional conponents. (a) Primary/ Secondary Fluid Distribution
Layer One optional conponent of the absorbent structure
according to the preseifrom the aforesaideints cleari thataa (balangifigy ptdblend beliveen masiing)n

| ayer and a secondary fluid distribution_ |ayer. The primary

di stribution | ayermityiul Gabdgth, WiR&' dpp@fraricd CohddupitRms afddotab opéh arkdlasiwell as
communi cation therewith. The topsheet transfers the acquired fluid to this

primary di ShdilifeH é@msé arld%hapd dxisiih Shelitath bf fHétartOThé Prefdiintitiorde

| ayér. This transfer of flul through the primary distribution |ayer
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pur pose of this secaopdar .St ri bution, , | ayer is. to, readil cqui.re
fluid fromthe pr itﬁefpﬁ’r gpﬁ'fyb?ﬁ %ﬁqu&{,@akaﬁa Vf"?‘a??srfegft prd masking Xﬁ'@f):ﬁa to
the underlying storage |ayer. .This hel ps . the fluid, capacity, of the

under | yi ng rﬁ%%agﬁhkmvtmmgwecmbfey&amwm .°$ﬂféer¥1l Strepgth and other
distribution |ayers can be conprised of any material typical for
such di stribution donsiderations fordepsheets;| ar fi brous | ayers maintain the
capillaries between fibers and even when wet are useful as distribution

| ayers. It is hence on objective of the present invention to provide an apertured

topsheet for absorbent articles which has larger apertures than those commonly found
acceptable in film apertured topsheets while effectively improving or at least not
deteriorating the rewet and masking of absorbed liquids.
Description of the invention

The present invention provides an absorbent article having all the benefits of a
large aperture film topsheet without the masking and rewet problems of the prior art.
In particular, the absorbent article comprises a lgminate topsheet having a wearer
facing surface and a parment facing Qurface. The topsheet comprises a first and
second layer which are preferably joined to each other. An absorbent article genefally
lﬁmher comprises a backsheet and an absorbent structure alternatively called
absorbent core placed between the topsheet and the backsheet.

Absorbent structure

* The absorbent structure can include the fouowing components: (a) optionally

a primary fluid distribution layer preferably together with a secondary optional fluid



(b) Fluid Storage Layer Positioned in fluid conmunication
with, and typically underlying the primary or secondary distribution
| ayers, is a fluid storage |layer. The fluid storage |ayer can

conprise any usual absorbent material or conbinations thereof It preferably
conprises absorbent gelling materials usually referred to as "hydrogel ",

" super absor begjg o7pokgdr 0Ccol 1 0i d” materials in combination W pdr/esveiosdst
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The absorbent gelling materials are capable %f absorbing | arge quantities
of aqueous body fluids, and are further capable of retaining such
absor bed fl ui ds udiseibution layer; (bbmdhida:tbmgqnlagﬂs (¢)asptiordilg adfibsaush(Eusting?) layerg
material s can be di spersed honbgeneously or non- honogeneously in a
sui tabl e carri er. urdetlyiy ttieabdrgedsyet;iafid ¢d) other optionaPéomposi@s.t hey are
absorbent as such, can al so be used al one. Sui tabl e

absorbent gelling mat e(a)ﬂﬁﬂgﬂg&cdhﬂ&ﬂﬁﬁ&bi&tﬂﬁdﬁon% often conprise a
substantially water-insoluble, slightly cross-Iinke partially
neutralized, polymeri cOpe optional @fipbhéh® ofra{eeabkabemmauﬁ%e&ruﬁ&h t&Qﬁé"ﬁre?ent
hydr ogel upon contact with water. Such polymer materials can

prepared from pol W&{tieﬁ?ﬁﬁ Snm&l?%fdbﬁlﬁﬁﬁﬂlon%efl al‘?stpi"gé%mﬂiaﬂgﬂuxd dlsmbutlgipflgger S

which are well -know I n ultabl e carriers 1 nc

t | s which t b t,
o = b o SHBAET SRR W b, o, e, BFFRRTSR 10

dified dified t f nd/
Pl 2,1 o D i

gelling material, ver so be used alone or,.in
conbi nati ons. f‘ \3%}}3&/‘@“??@&%“@{""’9 itQ thostorags laysre This gransfer of fluid |, ¢
cont ext of sani tary napkl ns/ panty_liners.

through the primary distribution 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 distribution
layer is to readily acquire fluid from the primary distribution layer and transfer it
rapidly to the underlying storage layer. This helps the fluid capacity of the underlying
storage layer to be fully utilized. The fluid distribution layers can be comprised of any
material typical for such distribution layers. In particular fibrous layers maintain the
capillaries between fibers and even when wet are useful as distribution layers.

(b) Fluid Storage Layer

Positioned in fluid communication with, and typically underlying the primary
or secondary distﬁbution layers, is a fluid storage layer. The fluid storage layer can
comprise any usual absorbent material or combinations thereof. It preferably
comprises absorbent gelling materiais usually referred to as ‘hydrogel”,

“superabsorbent”, “hydrocolloid” materials in combination with suitable carriers.



An enbodi nent of the absorbent structure nade according to the present

I nvention conprises a double |ayer tissue |amnate forned by folding the

ti ssue onto itself. These layers can be joined to each other for
exanpl e by adhesive or by ‘mechani cal interlocking or by hydrogen
bri dge bonds. Absorbent gelling material or ot her optional materi al

can be conpri go¥hrlgedsyeen the |ayers. Modi i ebcanlsosibgsse

fibers such as the stiffened cellul ose fibers can also be used.
Synthetic fibers can al so be used and include those made of cellul ose
acet at e, pol yvi nyl fluoride, polyvi nfﬁ | dene chl oride, acrylics
(such as Olon), polyvinyl acetate, WO 97/ 00059

PCT/ US96/ 08667 The absorbent gelling materials are capable of absorbing larde quantities of
non- sol ubl e pol yvi nyl al cohol, pol yethyl ene, polypropyl ene, polyam des

(such as ny| @agous oty G6itiS a0d 2k faftha aguble &f fefining Juch EBYRYRH Abids Lhde' S,
m xtures thereof and the i ke. Preferably, the fgber surfaces are
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ellglg
al s'o include filler materials, such as Perlite, at onaceous
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absorbent gelling matéri al spers nbgeneous ina carrirer

the storage |ayer p?%d%ﬁ“ﬁ{&rp%s%ﬁ?enpﬁsh sogkf gf;\eous i . e. have a

di stribution Aone of s 8% within the

di mensi ons of the stor er eouys stri hutions, can
also refer to |aninat e?gg?bl%é?sﬂb&?‘sgegﬂg |“8§‘?'ﬁ§%m&9 will most o fForpRyise a
mat eri al s partlally or f Optjonal Fibrous ("Dusting")
Layer 13‘{]] ""E,SBH’BEn &lightly d~'r"°§5ﬂgiﬁa i RaFtially; nepgalized; pobaneric
structure according to the present invention is a fibrous |ayer
adj acent to, and t%msamtynqlna’bwryatﬁyl tfarns a hydrog@loumreccrwnmﬂrrwmr Such
underlying fibrous layer is typically referred to as a "dusting" |ayer
polymer materials can be prepared from polymerizable, unsaturated, acid-containing

monomers which are well-know in the art.

Suitable carriers include materials which are conventionally utilized in
absorbent structures such as natural, modified or synthetic fibers, particulariy
modified or non-modified cellulose fibers, in the form of fluff and/or tissues. Suitable
carriers can be used together with the absorbent gelling material, however, they can
also be used alone or in combinations. Most preferred are tissue or tissue laminates in
the context of sanitary napkins/panty liners.

An embodiment of the absorbent structure made according to the present
invention comprises a double layer tissue laminate formed by folding the tissue 'onto
itself. These layers can be joined to each other for example by adhesive or by
mechanical interlocking or by hydrogen bridge bonds. Absorbent gelling material or
other optional material can be comprised between the layers.

Modified cellulose fibers such as the stiffened cellulose fibers can also be
used. Synthetic ﬂb&s can also be used and include those made of cellulose acetate,

polyvinyl fluoride, polyvinylidene chloride, acrylics (such as Orlon), polyvinyl acetate,



since it provides a substrate on which to deposit absorbent gelling

material in the storage | ayer during manufacture of the absorbent
structure. Indeed, in those i nst ances where the absorbent gelling
material is in the formof macro-structures such as fibers, sheets or

strips, this fibrous "dusting” |ayer need not to be included.
However, this wgymbdosto” | ayer provides sonme additional fluidpeg

capabilities such as rapid wicking of fluid along the | ength of the
pad. (d) O her Optional Conponepts of the absorbent structure
The absorbent structure according to the preSent invention can include

ot her opti onal conponents normally present in absorbent webs. For
exanpl e, a rei nfonen-sajuble polyvigylr alnohodnpélpethyiarie! ipolyprbpyletd)i polyantides eGpehc bs ve
| ayers, or between the respective |ayers, WO 97/ 00059

PCT/ US96/ 08667 nylon), polyesters, bicomponent fibers, tricomponent fibers, mixtures thereof and thef
t he absorbent structure. Such reinforcing scrins should be of such

configuration as like. Preferably, the fiber sirfabésCirt dGirabhifebf m@'tFeatedd fol bY Hydréﬁlﬁlﬁf er.

G ven the structural integrity that usual ly occurs as a result of
thermal bonding, TRé Siopige! iBger <6k 1al¥® AEIGde Bl Mitei, such as Peﬂﬁg%&%aééi”ﬁs
thermal |y bonded absorbent 'structures. Anot her conponent

whi ch can be mclyﬂ.g,g Fnibdife 9@}5 accordl ng to the
g&s%e Y%ﬁsﬁi{fo or Ohis part

i nvention and prefer abI y I's provid of the
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homogeneous distributions can also refer to laminates of carriers enclosing absorbent
gelling materials partially or fully.
. (c)_Optional Fibrous (“Dusting™) Layer
An optional component for inclusion in the absorbent structure according to
the present invention is a fibrous layer adjacent to, and typically underlying the
storage layer. This underlying fibrous layer is typically referred to as a ‘tusting” layer
since it provides a substrate on which to deposit absorbent gelling material in the
storage layer during manufacture of the absorbent structure. Indeed, in those |
instances where the absorbent gelling material is in the form of macro-structures such
as fibers, sheets or strips, this fibrous ‘austmg layer need not to be mcluded
However, this ‘Husting” layer provides some addmona! fluid-handling capab:lmes
such as rapid wicking of fluid along the length of the pad.
(d) Other Optional Components of the absorbent structure
The absorbent structure according to the present invention can inciude 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,



The backsheet primarily prevents the exudates absorbed and contained in the
absorbent structure fromwetting articles that contact the absorbent

product such as under pants, pants, pyjams and undergarnents. The
backsheet is preferably i npervious to liquids (e.g. nmenses and/or
urine) and is preferably manufactured from a thin plastic film

al t hough ot he Bl e liquid inpervious materials can al sCpd4fus96/08667

used. As used herern, the term"flexible" refers to nmaterials that are
conpliant and will readily conform to7t he general shape and contours
of the human body. The backsheet al so‘can have el astic

characteristics allowwng it to stretch i.n one or two directions.
The backsheet typiofthelapsoebenestelgnae Saslsreinfercivg sérimsshoiild de ab ach betfigusitionas ur e
and can extend into and formpart of or all of the preferred sideflaps,

si de wr appi ng not teefoRiNEifiefacidl bairie@sSto fluid transfer. \Gvéh/the A& ural integrity that

PCT/ US96/ 08667 . The backsheet can conprise a woven or
non-woven mat eri alsuallp|ALERE iaS o ekl of thermal EoHihgAPeitfbRINBORKMS lab€ ubdallfThopf
polYyet hyl ene or pol ypropyl ene, or conposite materials such as” a

filmcoated non- fred P ierMAlly HohdddSbadtbent stri@urgiCksheet is a pol yet hyl ene

filmhaving a thickness of fromabout 0.012 mm (0.5 ml) to about 0.051 mMm
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absor bent 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 form but often are included as
discrete particles.
Backsheet
The backsheet primarily prevents the exudates absorbed and contained in the
- absorbent structure from wetting articles that contact the absorbent product such as
underpants, pants, pyjamas and undergarments. The backsheet is preferably
impervious to liquids (e.g. menses and/or urine) and is preferably manufactured from
a thin plastic film, although other flexible liquid impervious materials can also be
used, As used herein, the term ‘flexible” refers to materials that are compliant and
will readily conform to the general shape and contours of the human body. The
backsheet also can have elastic characteristics allowing it to stretch in one or two
directions.
. The backsheet typically extends across the whole of the absorbent structure
and can extend into and form part of or all of the preferred sideflaps, side wrapping

elements or wings.



structure, i.e. be breatheable, while still preventing exudates from

passing through the backsheet. Al so breatheabl e backsheets
conprising several layers, e.g. filmplus non- woven structures, can
be used. The topsheet The term "j oi ned" as used
herei n, enconpasses configurations in which the first layer is
directly secumoneo0s®he second | ayer by affixing the first | RgBUSHIOBESTL |y
to the second layer; configurations in which the first |ayer is
indirectly secured to the second | ayer8by affixing the first layer to
internedi ate layer(s) which in turn is (are) affixed to the second

layer. Both layers ar eTgyikidhalt din chpise o t@o‘feﬂ%prﬁf-@ﬁgg/ﬁglﬁé@@é ﬁ%n?igpﬁhﬁseet

| east 50% of their total surface.

bonds. tynam ¢ moskar Lo ganaE SHEFor ek 9““%%*@%%%@ pikgte Pkl ©
entangl ement of tQg.f EQ%? 5«%}%}) h\(:avcrwesntnrxa erxa'l‘r refera.Lly, the backshe :rslasploggthy{;ne

| ayers of the
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t opsheet, such asflyhang 4 Migknes "Lfﬁ'é"? phut 0.032 mm £0.5 spibtg abayted- 06119’6‘ 2R

film of the first layer, extruding one |ayer onto another, or by any
other means known™i®-the art. The topsheet conprises a first
passage | ayer which provides the user facing surface of the

t opsheet and a second Fxeswplage p&y@vcwﬁw@ewetmcwmd by $doppy Corperatiomdf

t he absorbent structure. The topsheet as a whol e and hence
each | ayer indivi §inginnst, n@blds underh¢he designation dt81048ht ands b t Efhgk |Gamppration
non-irritating to the wearer's skin. It also can have elastic

characteristics aMisquiendivisionoofyEerse Hotehbdianm under the dexipnation SXR-39385. The
The first passage layer is provided by a filmmaterial having apertures
whi ch backsheet is preferably embossed and/or matte finished to provide a more clothlike
appearance. Furthér, the backsheet can permit vapors to escape from the absorbent
structure, i.e. be breatheable, while still preventing exudates from passing through the
backsheet. Also btea_theable backsheets oomprising. several layers, e.g. film plus non-
woven structures, can be used.
The topsheet
The term ‘joined”, as used herein, encompdsses. configurations in which the
first layer is directly secured to the second layer by affixing the first layer directly to
the second layer; configurations in which the first layer is indiréctly secured to the
second layer by affixing the first layer to intermediate layer(s) which in turn is (are)
affixed to the second layer. Both layers are preferably joined to each other across at
least 50% of their total surface..
The layers of the topsheet can be joined together by adhesives, stitching, heat
and/or pressure bonds, dynamic mechanical bonds, ultrasonic bonds, intermingling or

entanglement of the fibers and other structural elements comprising the layers of the



are referred herein as "large apertures" and optionally apertures which are

referred herein as "snmall|l apertures” These apertures are provi ded
to facilitate liquid transport fromthe wearer facing surface
towards the absorbent structure. For all measurenents
regarding the apertures in the first passage |layer the: | ane of the
siral | est croswoemoeesonal areas of the aperture should be use®CT 8667

ot herwi se nenti oned. The | arge apertures have an indivjdual
open area of from1l.4 mmjerr], to 3.0 9 nmjerr] and preferably from

1.5 mferr] to 2.5 mmierr]. The total open area of the |arge

aperturos o CRBEGaED o by RUBPURSdnd PO obie s%cond st St SRR

10% to 20% of the surface . area of the first Ig}/er of .the to sg_?et.
The.optional srml |firgtdayer- §xtruding onejayer pptoanptlier, pr by any pUier gisas knownin the art.
absor bent article have an indivjdual open area, of ldess than_ 1. 4

merr] and typical |y ride tepshestepmprises a first pagsage daverwhich prqides the nseq fagiog
whi ch are even snaller are usually not suitable for liquid
transport at all astfacecflthe topsheettand aisecond passagedaysr betwaen the fisstpassage lpyerand:

exanpl-e for WO 97/ 00059

PCT/ US96/ 08667 the absorbent structure. 10

breat heability purpose. Preferably, the optional small apertures are in the
range of 0. 25 mufher fopstieet @s 4 whdlerand .hence each layer indivillhallyameeds to de

are preferably substantially circular or polygonal. Their shape is
limted by having @niphhhtOsdh fedlid@, dndnd-Srtitdiifg td)the Woater's 3kin) 10 al8o cah agelastic

| ength in the ~range between 1 and 6, preferably 1 and 3. The total
open area of all '&h% RribdRAAARRE it to be stretchBE i SHe®® twd dirft@iohd. r St 1 ayer is in
the range of 10%to % preferably 15%to 35% of the total area of

the first layer. When aﬂﬂrﬁ}ﬁc&ﬁge iap& i Bﬂﬁrfdeh ib?atﬁlﬂlfmitgliia‘i hiRh@2hpeRBRS which
are referred herein as “large apertures” and optionally apertures which are referred
herein as ‘small apertures”. These apertures are provided to facilitate liquid transport
from the wearer facing surface towards the absorbent structure.
For all measurements regarding the apertures in the first passage layer the
plane of the smallest cross sectional areas of the aperture should be used, unless
otherwise mentioned.

The large apertures have an individual open area of from 1.4 mmz, to 3.0

mm2 and preferably from 1.5 mm2 to 2.5 mmz. The total open area of the large
apertures in the upper passage layer excluding all other liquid transport apertures
should be in the range from 5% to 20%, preferably from 10% to 20% of the surface
area of the first layer of the topsheet.
! The optior.laI small apertures in the first layer of the topsheet of the absorbent
article have an individual open area of less than 1.4 mm2 and typically not smaller
than 0.15 mmz. Apertures which are even smaller are usually not suitable for liquid

transport at all and would only function as gas permeable apertures for example for



area of the first layer, i.e. above a total open area of about 30% the

di stribution of apertures needs to be honobgeneous, i.e., there
shoul d not be a specific area where nore aperture areas are
concentrated than el sewhere. First passage |ayers not having a
honogeneous di stribution of Iiquid passage ways are al so contenpl ated by
t-he Wﬁgmwgmvention and woul d have a hi ghest conceRCTaSN8663f
apertures in e area where liquid is expected to be discharged to.
The liquid transport apertures are forned iyy the filmsuch that the walls
of the apertures extend beyond the plane of the surface of the
basic film i.e. the film surface, before the filmis, aﬁertured.
The direction of bréatheebility tpurptise Preferably. ithe eptional small apertures, arscin;the range 0f | s
towards the garment faging surface of the article. The anount of

extension of the Ofhm™ ¢ Odlmmapertures in the first layer is at least 0.3

nm beyond t he filmsurface fromwhich the walls of the apertures
depend. Preferably th&hwepdrauresfaré preferably substarnipity ¢iroulas of polygdnal) Théisshape is
Venturi channels as is well-known in the art. To ensure

material stabili tjmided &y g @Satiéliof titlafpeitabwhe Smilltsyinhear disgpnaldength in the
apertures regardl ess 01y thelr particul ar shape and size is preferably at

least 1.0 mm ran ebeﬂweﬁlrhhafsem&}amyll BndNThe btal 6fehaPsacet all liquitt aansped on
t he surface of the ' mon the side closest to the user facing

surface of the a Y134 /10 Q05O preferably 15% to 35% of
PCT/ US96/ 08667 bﬁgﬁ&@?fntﬁéﬂsﬂaﬁensmthemge Ip y 5t 6

Al'so, as is typi cgﬁmtg&é&o&sﬂgﬁ}s? Hy%\hwénl t anﬁ rﬂfnﬂ{ &f @R gral Gpeier ed

hydrophilic to sut_ gree e cont ess than 90 with

can be achi eved HYERRF By e, S2%% A el et abd f”@hﬁ%f s 5%*#‘&2%“““‘“5

s Damer il |t o TSGR Pl if bp LoRREERH Lt gﬁ?e%hgu@gw&&ﬁ@nivré@?”. Y8R | he
more aperture areas are concentrated than elsewhere. First passage layers not having
a homogeneous distribution of liquid passage ways are also contemplated by the
present invention and would have a highest concentration of apertures in the area
where liquid is expected to be discharged to.

The liquid transport apertures are formed in the film such that the walls of the
apertures extend beyond the plane of the surface of the basic film, i.e. the film
surface, before the film is apertured. The direction of these extending walls in the
absorbent article is towards the garment facing surface of the article. The amount of
extension of the walls of the apertures in the first iayer is at least 0.3 mm beyond the
film surface from which the walls of the apertures depend. Preferably the walls of the
aperlmeS form funnels or Venturi channels as is well-known in the art.

To ensure material stability the smallest distance between neighboring large |
apertures regardless of their particular shape and size is preferably at least 1.0 mm,
more preferably 1.5 mm. This distance is measured on the surface of the film on the

side closest to the user facing surface of the absorbent article.



filmsurface. These are so-called filmmterials with resin integrated
surfactant. For these filnms even repeated wetting by distilled water
woul d provi de approximately the sanme contact angle as the first
contact with distilled water. I n anot her preferred execution
of the first |ayer of the topsheet the wearer facing surface is
treated with woonepesse such that |iquids are directed towar d®Criugs6/08667
apertures. Such agents can be silicon or teflon which provide the treated
surface with a self-cleaning effect. 1IThis treatnent can be in
addition to the above nentioned surfactant treatnent.

Fil ms such as those di osed in EP:0O 2 86,  EP-0- 165,208 Pr.0- 18, 020,
EP-0-59 506 or US- 3, 92@%’3% gr@"'&&p@f'c‘?&ﬁ%&?e%ﬁ’&o‘“?8“%15‘%"6?‘?’3%’?’ dJelered o
passage | aye f. the topsheet, pr,ovi ded the, requjrepents of. the
clains are met. &ﬁ?pﬁﬁit?a‘lﬁ%@d%mma?%r‘ﬂw fris le r‘i&ﬁg@g(ﬁ" (fistilled water
requi rements for the Iii rst passage |ayer are _net, are . described in
U S. Patent 4, 324upolehirstcontags wish the, watep. Baryfilmg shis cap: beyachieved dyospsfactant
and U S. Patent 5,006,394. Particularly preferred mcroaperturing of forned
filmis di wmgéﬁqr@mtpm@dmogm%rmdwﬂ& firgtolayen it has been
4,629, 643. These m croapertures can also be included in the first
passage | ayer of fouad thapit iscenefisiabto use filmswherathe sirfactant is permanettiyfixed b the
m{err] and hence essentially provide breatheability. Ways of naking such

films are wel | - knfilnsurface. [theser dre 3o-dalled\iimahaeridewith désiCintegrated surfudientabery e
prior art ref erences. WO 97/ 00059 -

PCT/ US96/ 08667  these films even repeated wetting by distilled water would provide approxinately the
The second passage | ayer of the topsheet is provided by a high |oft

resilient &anld/ cotact bR ak Be firsttBntabtOitH didtilled Radek i €Nt fi brous materi al
shoul d have a total void vol unme of nore than 50% preferably nore
than 90%‘ preferably &nEnBingd Preferred execution of the first layer of the topsheet the wearer
facing surface is treated with an agent such that liquids are directed towards the
apertures. Such agents can be silicon or teflon which provide the treated surface with
a self-cleaning effect. This treatment can be in addition to the above mentioned
surfactant treatment.
Films such as those disclosed in EP-O 205 286, EP-0-165 208, EP-0-18 020,
EP-0-59 506 or US-3,929,135 are explicitly referred to as suitable as first passage
layer of the topsheet provided the requirements of the claims are met. Other suitable
formed films, provided the requirements for the first passage layer are met, are
described in U.S. Patent 4,324,246, U.S. Patent 4,342,314, U.S. Patent 4,463,045
and U.S. Patent 5,006,394. Particularly preferred microaperturing of formed film is
disclosed in U.S. patent 4,609,51_8 and U.S. patent 4,629,643. These microapertures
can also be included in the first passage layer of the topsheet provided they are less
. than 0.15 mm? and hence essentially provide breatheability. Ways of making such
films are well-known in the art and have also been disclosed in the above prior art

references.



thickness of 0.3 nm nore preferably at least 0.5 nm The basis wei ght of
such fibrous materials preferably is in the range of 20 g/nferr] to
100 g/ err] and nost preferably be in the range of 25 g/nferr] to
60 g/nferr]. It is necessary that the fibrous material is at
| east as hydrophilic as the film material of the first layer in
ofrder to presewdompesoarrier for the liquid. Better yet it i SPCTUS96/08680T €
hydrophilic (or |ess hydrophobic) than the filmand creates a directing

force for the liquid towards the absojpent structure after passing
the first layer. Hence if the fibers are made of synthetic fibers
such as pol ypropyl ene, pol yet hyl ene, bi conponent

pol ypr opy! ene/ pol yet hnghéewp@Pwéaeéﬂxer Ob thetapshest; ib prayided barra; high loftaesiliénber s
preferably rayon, viscose fibers or m xtures thereof, it may be
necessary to treaffibrdysJeateriabcThe high doft resilient §ibrous amatériab ishamld havet & ¢othl voidi n
order to provide themw th the required hydrophilic (or hydr ophobi ¢)
characteristic. volume of more thdme56%b prefernbly thore than 090%,| prefetabh @uinthimum
preferably be thermally bonded in order to provide integrity and

resiliency to the thicknesy &f 08 thinpmors préfirably af 1ed@<0.5 @in UTRE basis weight b '&ich
present invention. The fibrous |ayer should be resilient in the sense that

it returns fibfousimdtaradd pREJHY id 1St fagedE 200bATELATTOE /M2 I8 most
conpressed to 50% of the starting volune in a dry state. In a wet
State the | ayer sprukdbiy 6t itk Hgdbrdsipa? (SBIGAE | (S original vol ume
after being conpressed to 50% of 'the starting vol une. For

From 25 m (o 50 mm  whiit aaanyil B kel P LR R R & G M)

I%’gT/mLTSQ 6/ 08667 V\Qia?eyapgptﬁg first layer in order to present no barrier for the liquid. Poetter yet it is

oSt Breferably 4 RS BOR)  8  e B ke b7
10[err] kg/m (dec itlgeel)l(cguid towards the absbrbent structure after passing the first layer. Hence if the
fibers are made of synthetic fibers such as polypropyiene, polyethylene, bicomponent
polypropylene/polyethylene, polyester, polyamid fibers or artificial fibers preferably
rayon, viscose fibers or mixtures thereof, it may be necessary to treat these fibers in a
similar fashion as the film in order to provide them with the required hydrophific (or
hydrophobic) characteristic.

The fibers in this second layer should preférably be thermally bonded in order
to provide integrity and resiliency to the network of fibrous material desired under
the present invention. The fibrous layer should be resilient in the sense that it returns
to at least 80% of its original volume after being compressed to 50% of the starting
volume in a dry state. In a wet state the layer should return to at least 65% of its
original volume after being compressed to 50% of the starting volume.

For carded fibrous materials the individual fiber length should be preferably

from 25 mm to 50 mm, while the preferred air-laid fibers are preferably 1 0 10 mm,



Fi brous | ayers are well-known in the art of absorbent articles to provide
topsheets. Such fibrous |ayers, provided the requirenents as indicated in

the clains are nmet, can be used as the second |l ayer in the context
of the present invention. In particular fibrous |layers in accordance
with US-Application 08/ 141, 156 of Cctober 21, 1993 or US 3,994,771
are useful aWOEMENSBcond | ayer of the topsheet according t PCTUSIGNBEET, e
present invention. Since both | ayers of the topsheet,
Jdndividually, are well-known in the art it 18s not necessary to

el aborate on further details of the topsheet |ayers of the present

I nvention but to_exe erfor nce of .t he her.et of or e _unknown dual

| ayer ¢ opREcHetethl 4 o B ong PRESBhRIS heve s Wty et ishet it B fan

The tests to analyze |qU| d i.nm [ ewet _and ski are sinple tests
to r evi ewiPRel- H’e‘:,Q’f e éfg}(l“hﬂfegﬁi‘mﬁd%é& bqﬁg @gﬂ@l‘ “in relation

to an alternative product. The results are |ntended to identify the
qual i tative differencEbmus e are well-knomnain the atc of thsothent Agiclen do gan
i ndi cation of the relative magnitude of i mprovenents. Since the

topsheet combi natapseets Su¢hBhrpuslayers, ipeovidedsthe requircraents asindicated in the gleinshe
prior art, a back sheet and core conbi nation, commercially available, wth
usual charact eri steimst, cunl te usgd as thiel speand layef fri thieemutenoofahabmitwlemimn&t ive
t opsheet conbi nati ons. For the tests described bel ow
a commerci al | y apatitulix fbreasnlayas jn swapidancewith U§-Applicationa08fiall \166 lof I02ruber
backsheet and a tissue lam nate (tissue fol ded around and onto itself

i ncl udi ng an absr @ of €IS 319Y4eTT ke uséfb agthe decdfid 6&&&%5 topshedthicsurdib@to Wi t h
alternative topsheet conbinations. WO 97/ 00059
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Since both layers of the topsheet, individually, are well-known in the art it is
not necessary to elaborate on further details of the topsheet layers of the present
invention but to exemplify the performance of the heretofore unknown dual layer
topsheet combination in the following examples.

The tests to analyze liquid intake rate, rewet and masking are simple tests to
review the specific performance aspect of a product in relation to an alternative
product. The results are intended to idemtify the qualitative difference between
alternative executions and give an indication of the relative magnitude of
improvements. Since the topsheet combination distinguishes the present invention
from the prior art, a back sheet and core combination, commercially available, with
usual characteristics will typically be sufficient to evaluate alternative topsheet
combinations.

For the tests described below a commercially available sanitary napkin having

. a polyethylene backsheet and a tissue laminate (tissue folded around and onto itself
including an absorbent gel material) was used as a base in combination with

alternative topsheet combinations.




The tested topsheet was made of a first filmlayer glued by a hotnelt

adhesi ve to a fibrous layer, the second | ayer according to the
present invention. The hotnelt adhesive was applied in a quantity of
3 g/merr] by spiral gluing and the adhesive which was used is

avai |l abl e as H 2031, by Findley, Euro B.V. from The Net herl ands.

The ref er encewpisvmeos®yer was "Dri Weave" fil m avail abl e fromPCAaISPeRBEE7er &
Ganbl e Conpany, Cincinnati, Chio, USA and commercialized on their Al ways
[.err] and Al days [err] brands. This fi#Imis essentially identical
with the first layer of the topsheet of the present invention but

for the aperture si Ze"Th@"?&féd%ﬁs@e%t%'ﬂﬁagéggféﬁpﬁrﬁﬁ lfaeiHr]@luoeggx a hotid #R%R{% ¢ al

qualify as snmall apertures sin ar ea.

open arca vas ST &L\ 4 BRSHLH o Kokl e emion, e R "

| ayer fil m according sen

000 T or 1T f of Adnesie i poplet T ey BF £ @/ by otta} g gad Be ahesRg o33 0,
) err or : e ) 0 .
with 11.24% due to the_ Jarqe apertures_and 21.58%due to the snall
apertures. The av¥isHjed g Pleéﬂ'[a?;?éﬁfh!rﬁé%‘{ley'E“Y°B-Xeﬁ°@rﬁ'h°\%h°5'%-for t he

| arge apertures and 107.9 for the small apertures. The walls of the
apertures including tHaeseferesce filmlayrrswvas ‘PaWeges” film aaileble fram The Peoctesd i | m
t hi ckness was 0.0255 nm (such that the wall extended about 0.4 nmfromthe
pl ane of t@emifle Cagppany, Cincinnati, Ohio, USAcand sommerdialized omtheio Advayg ® andt he
present invention was commercially avai l abl e high loft fibrous

mat eri al fr om WAl Xidsysf® bfands dihys, fildv ik essentiddiy identicaliwith rthe first layercofdke fepsh@et
(I'P). This material is made of pol ypropyl ene/ pol yet hyl ene bi conponent,

air-laid fibers wf the pessenttiheentiobboditad thy aperturéisize. Apertunes in the ireferenidefitm Of
nore than 90% and a caliper of 2.5 nm The individual fiber |length

\(/)V?St ﬁen}naf/‘g? &22 wggtﬂg /3?711)' eq;l?lify as small apertures since they had 0.34 mm? ofen area. Thé@atgiht
open area was 31.28% with 92 apertures per cmz.

The first léyer film according to the present invention had circular, slightly
funne! shaped apertures of 1.7 mm2 area for the large apertures and 0.20 mm2 for
the small apertures. The total open area was 32.82% with 11.24% due to the large
apertures.s and 21.58% due to the small apertures. The average number of apertures

| per cm® was 6.61 for the large apertures and 107.9 for the small apertures. The walls
of the apertures including the basic film has a caliper of 0.427 mm while the film
thickness was 0.0255 mm (s;lch that the wall extended about 0.4 mm from the plane
of the film).

The second layer according to the present invention was commercially
available high loft fibrous material from Walkisoft Company, Arhus, Denmark under
code P 50 (IP). ‘i‘his material is made of polypropylene/polyethylene bicomponent,
air-laid fibers which are thermobonded by hot air. It has a void volume of more than
90% and a caliper of i.S mm. The individual fiber length was 6 mm and the basis

weight of the layer was 60 glmz. |




WD 97/ 00059

PCT/ US96/ 08667 15

The reference second | ayer is available from Suom nen under reference
F3200. It provides a caliper of 0.5 mmand basis weight of 50 g/nferr] at a

vaoi d vol une of 25% The follow ng tests sanples were
prepared in swidopioesdt quantity for statistical anal yspérobosiobg7t est
results: Product Code . A B - ' C

D. first layer of reference references filmaccording film
accordi ng t opsheet -to pr esent
to pr esent . . . I nvention
i nvent i on second The,yeferepes secopd daver is \ypilablefrem Suonyipen, under  reference
reference of t opsheet Cor e+Backsheet -commercially avail able core

pl us backsheet of FAPQRajiproyidesa caliper of/@Ji rumami basissusight of §O g/apkatrasvoid volume
The tests were an acquisition test, a rewetting test and visual inspection
on all t est of3¥pl es as to maski ng. Acqui sition test procedure
Pri nci pl e: Thi s procedure neasures a product's ability to

' keep on absor bi ng The folloging 3ests samplie o@ye) prepadgd-iatsufficientoquantity Forssttistical of
fluid under a prescribed set of conditions. This procedure is
recommended for mdhdlysiylof thetestwesultg¢onpar i sons. Thi s met hod

eval uates the tinme required for the acquisition of given anounts of

|l iquird during repeated inbibitions (three in this case), at relatively high

speed (?bou}m?iiu';dé° \,) na‘i:lE uzd:;gﬁiﬂ"urc of 1?63. +Per (0.35 £S5 ), to
nodel "in use FES S - —-e—wWe-a—-Rg- - -
first layer of reference refererice film according film according
topsheet to present to present
invention ~ invention
second layer reference Walkisoft Walkisoft reference
of topsheet

Core+Backsheet -commercially available core plus backsheet of Always Ultra
Medium Size sanitary napkins

The tests were an acquisition test, a rewetting test and visual inspection on all
test samples as to masking.
Acquisition test pfgcedure
Principle:

This procedure measures a product’s ability to ‘keep on absorbing™
(acquisition decay) subject to repeat assaults of fluid under a prescribed set of
conditions. This procedure is recommended for multiple product comparisons.

This method ev#luates the time required for the acquisition of given amounts
of liquid during repeated imbibitions (three in this case), at relatively high speed
(about 3 ml/sec) and under pressure of 1723.7 Pa (0.25 PSI), to model ‘in use”

pressure while wearing.
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Each product is laid down on a flat surface and an acquisition plate is

pl aced on it. The acquisition plate conprises a rectangul ar -

pl exi gl ass plate 70 x 220 x 8 nm with an aperture 22 mmin di aneter
fo'rmed t herei wo Mg nder 45 mm hi gh and 22 ~ MmN i Np@hRRbeddseYTEL €F
is |located over e aperture in sealing contact with the plate. The
cylinder is filled with Artificial Menstrual ,Fluid (AWF), and a pressure of
1723:7 Pa (0.25 PSI) is applied to the plate, obtained with
appropriate wei ghts positioned on the plate, the pressure being that

measured with ref er encé&ach praductislaid downoen a Bat surface andpanagquisitiomplate is placed
acquisition plate. The acquisition tine is the tine fromthe
begi nni ng of each omibiThetacquisitiot plate chmprites a peptangalar plexiglassiplaté 7@xi280 k8ommt he

I nterior of the cylinder. Awaiting tine of 10 mnutes is left after
each i nbi bition bekitk &n aperture 22 aipe bi disifetérformedrhentin; @ cylinder 45 mm high and 22
Rewetting test procedure Drop 7 m of Artificial Menstrual

Fluid (AVP) over 9fmSRentéiildidnitterGLIotRed Ger the aperturd i sdalihgéantdefivith fhe plate.
Dropping area is 3x4 cnferr], with 4 cmbeing in the |ongltudinal direction

of the sani T oiindeP i fllled with Amﬁ&ﬂtmmeu§xmi§ {20, 'aRd a pRhsslirdlof 1723.7

Place 7 | ayers of preweighed blotting paper (*) in the Ccenter of the pad.

2001 ) e PressUr pif 8 i S o e . oMbl oh BB welbisdined o
() bl ott i ng paper™? PR e R Ve el el BB odefindd 1 B FEHRH S he
product under the acquisition plate. The acquisition time is the time from the
beginning of each imbibition until the disappearance of the liquid from the interior of
the cylinder. A waiting time of 10 minutes is left after each imbibition before
repeating the procedure.
Rewetting test procedure

Drop 7 ml of Artificial Menstrual Fluid (AMF) over 90 sec onto the center of

a sanitary napkin.
Dropping area is 3x4 cm?, with 4 cm being in the longitudinal direction of the
sanitary napkin.

~ Let the pad stand for 20 min.

Place 7 layers of preweighed blotting paper (*) in the center of the pad.
Apply the pressure of 70 g/cm?.

Wait for 15 sec. with the pressure applied.

Remdve the blotting paper and measure the weight.

Final rewet result = Sum of the weight of liquid on 7 blotting papers.

(*) blotting paper: from Schleicher & Schuell, code
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Ref. No. 311812 - DASSEL - GERMANY  Conposition of Artifical Method Fl uid
(AMF) used in the tests Defi bri nated Sheep Bl ood (from UNI.PATH S. p. A,
M | ano, Italy) 50% Phosphate Buffered Saline
Sol uti on (fro SI GVA Chem e) =454 1Us96/086
Gastric Mici nwt' ype ?'?I (from SI GvA) = 4% Q her i onéslﬁ:;:)é; esent :67

. 0. 37% KOH - 0.23%K[err]HPJ err 17 = 1% - 0.30%
NaCI - 0. 1%Kcl 100%
Sur factant plus water éto adj ust viscosit N. B. Chem cals: from
S| GMA- ALDRI CH, M | ano, °9%BefyNo. 311812RASSEL ; GERMANY The test
results for acquisition and rewet can be found as index %in the
f ol Powi ng t abl es. Composition of ArtifieialMethed Fluidi(AMI) usédin thetestet er i or ati on of

t he maski ng was detectabl e bet ween product C and products A or B.
Acqui sition time Defibrinated (SheepeRlodd (from UNIRATHSsg.Al,ui d at vi scosity of
fma. s Milano, Italy) = 50%

Phosphate Buffered Saline Solution (from

SIGMA Chemie) =45%

Gastric Mucin type III (from SIGMA) = 4%

Other ions present:

- 0.37% KOH

-0.23% K2HPO4 = 1%

- 0.30% NaCl

- 0.1% Kcl

100%

Surfactant plus water (to adjust viscosity)
N.B. Chemicals: from SIGMA-ALDRICH, Milaqo, Italy
Test results

The test results for acquisition and rewet can be found as index % in the
following tables.

From visual inspection no deterioration of the masking was detectabie
between product C and products A or B.

. isition time results (i %

1. Testfluid at viscosity of 7mPa.s

Cumulative amount ofliquid 5ml 10ml 15ml
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Product A 1000% 3000% 5000% Product B

100% 150% 200% Product C-basis 100% 100% 100%

2. Testfluid at viscosity of 22 nPa.s Cunul ative amount of liquid 5
m~-10 m 15 mwo-smnn& Product A ] 788%  1636% 24p9f¢s96/08667
Product B 138% 145% 170% Product C-basis

100% 100% 100% The results gkearly show that only the
conbi nati on of the layers according to "~ the present invention can
provide the desired benefits of acguisition speedo whi | e prior art
conbi nations fail gmdéﬁcﬁ/ at | ow vi090%s; ??poa’hdsogpv/vays fail at high

Vi scosity. Rewet In respect to rewet the problem
prejudicially expeBroddctB t h | arge 3Pt ui¥W%i 280% t opsheets is shown
by the followi ng rewet data. The topsheet according to the pr esent

i nventi on addr esseBradhétL-pasisbl em and0Pfhovild®é d0e% an i nprovenent over the
smal | aperture topsheet reference. Rewet index of test fluid at
viscosity of 11 nP2. Bestfluid at visEwsitgof22 mPa.s 140% Product D 640%
Product C 100% '

Cumuiative amount of iquid 5ml 10m! 15ml

Product A 788% 1636% 2400%
Product B 138% 145% 170%
Product C-basis 100% 100% 100%

The results clearly show that only the combination of the layers according to
the present invention can provide the desired benefits of acquisition speed while prior
art combinations fail already at low viscosity and always fail at high viscosity.

Rewet

In respect to rewet the problem prejudicially expected with large aperture film
topsheets is shown by the following rewet data. The topsheet according to the
present invention addresses this problem and provides even an imi:rovement over the
small aperture topsheet reference.

Rewet index of test fiuid at viscosity of 11 mPa.s
Product A 140%
Product D 640%

Product C 100%
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CLAI M5 1. Absorbent article, having fast liquid intake, |ow
rewet, and good naski ng pe ticle conprising a
t opsheet, a backsheet, and an absluﬂmﬂmﬂlllﬂmﬂu cture placed between
sai d t opsheet vﬁg%&gﬁd backsheet, gaid tbpsheet Having a

€ a

PCT:
facing surfac garnent facing surface and said topsheet conprising
-.a first passage layer, said first passage Jpayer providing said user

faci ng surface of said topsheet, and - a second
passage | ayer, said second passage |ayer being placed between said

first passage |ayer and sai d absorbent st ClATMS, - both said
passage | ayers being preferably joined to each other, - said
first passage |ayer bel.nsbsprbent atticle thaving ffast tiquid irtakiea lowh cewieh ant gogé masking
apertures for liquid transport, - said | arge apertures having
an individual opepeddriande] shilcarficle goniprising la fopsheet, a backisheet,] aridoarB .absorbent
mierr], - said large apertures have a total open area in the
range of from 5% t@uct@¥placed betwdbn kdi@ toshedt aaf Qaid Vackshéel, $aid topshves RO a

| ayer, - said liquid transport apertures having a | argest

| nner di agonal | emrﬁ@ﬂggurfaceanda%ﬁ%ﬁéﬂﬂﬁ&ﬂdﬁ%ﬁ@ﬁsb&é?&hﬂiq{k&ggi g

ratio of said largest to Said snalléest inner diagona engh

in the range of from1, Oﬁr?t el y i i 4 id facing
said liquid transport atf)ier u?%éa%g\xﬁéﬁggdlv%#%%iﬁgﬁ Iﬁggggﬁogldg{g Faéagfe'ero. %mgn’m
fromthe surface of .said fj aid, wal | s depending in a direction towards
sai d gar rreﬁ\"fq'cgc??ﬁaéd ggg%qe Cé&i

- a second passage hy&, said second passage layer being placed between said
first passage layer and said absorbent structure,

- both said passage layers being preferably joined to each other,

- said first passage layer being provided by a film material having large
apertures for liquid transport,

- said large apertures having an individual open area in the range from 1.4
mm2 to 3.0 mmz, |

- said large apertures have a total open area in the range of from 5% to 20%
of the total area of said first passage layer,

- said liquid transport apertures having a largest inner diagonal length and a
smallest inner diagonal length, the ratio of said largest to said smallest inner diagonal
lenght being in the range of from 1 to 6 for any individual aperture,

- said liquid transport apertures having walls which depend at least 0.3 mm
from the surface of said film, said walls depending in a direction towards said

¢ garment facing surface,
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- said filmmateri al belngrendere h'that it forns a
cont act angl e of | ess t han “ MK “mlﬂm' stilled wat er upon
first contact with distill - the second

passage | ayerwbamnespr ovi ded by a hi gh Ioft f| brous mat er i aIPC'rlUS96108667
- said fibrous material having a void volunme of nore than 50% and

pref erably a thickness of at |east 028 mm - said
fibrous material being at |east as hydrophilic as sai d filmmaterial of
said first passaggy ﬁlﬂyﬁﬁtenal being rendered oh BRRtt finhé 8! Bntact
according to claim1 wherein said | arge apert res ave an I ndi vi duaI

area in the range,
Absorbent article l'%!:cor %Qntéxar?g%gie&% v@tﬁe preJcTIe%l ng c?aﬁlrsrtmcoaﬁ“rm Sg@e&

| arge apertures have a total open area in the range of from 10%to 20% of

t he total WA of said first passage | ayer. 4,
Absorbent article accorgdin an the p wherein said
first passage |layer is S‘Ti?g?Mg ‘@&ﬂ ﬂg‘ﬁbmf‘ﬁ Al |
apertures for | qwt_@ transport,

apertures having an i nde@ WWWE‘&%W‘QWW%@'&FW@% @nqg'eferably

mierr] to less than 1.4 err& - the total open area of
all said liquid t#tigkpessof aideast §psumin said first passage | ayer
being in the range of from 10%to 40% of the total area of said first
passage | ayer . -said fibrous materiai baing ailieastrasdydrophili¢ a9 saidfmonaserialof wid
claim4 wherein said small apertures have an i ndi vi dual open area in
t he range of fronfist @Ssagejayen:] to 0.4 mjerr]. :

2. Absorbent article according to claim 1 wherein said large apertures have an
individual area in the range of from 1.5 mm? to 2.5 mm?.

3. Absorbent article according to any of the preceding claims wherein said
large apertures have a total open area in the range of from 10% to 20% of the total
area of said first passage layer.

4. Absorbent article according to any of the preceding claims wherein said
first passage layer is provided by a film material further having small apertures for
liquid transport,

- said small apertures having an individual open area in the range of from 0 1$

'mmz to less than 1.4 mmz,

- the total open area of all said Liquid transport apertures in said first passage
layer being in the range of from 10% to 40% of the total area of said first passage
layer.

5. Absorbent article according to claim 4 wherein said small apertures have an

individual open area in the range of from 0.25 mm2 t0 0.4 mmz.
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6. Absorbent article according t r’m ' rein the total open area
of all said liquid transp numn:"ﬂguﬂl,mmal d first passage | ayer
is in the range of from 15% td 3%% af sthestotal area of said first .
passage | ayer. wo 97/00059 - 7. Absorbent article accordi ng tPCEUS608667he
preecedi ng cl ai ns wherein the smal | est edge to edge di stance between
| arge apertures in said first passage |ayer i) at |l east 1.0 mm

8. Absorbent article according to claim7 wherein the smallest edge to edge
di stance between |l arge apertures in said first passage |layer is at |east
1.5 mm 96. Ahsothentearticle pecording tocdaimdt eryS wherginthetotal jppen area of
precedi ng clains wherein said fibrous material has a void vol une of
nor e~ t han 90% all said liquid tranggbrt @terturel ém said: first pkssageclayerds ingthe sange yof dfom he
precedi ng clains wherein said fibrous material has a thickness of at
| east 0.5 nm 15% to 35% of theltotahinga ofsnid firstrgassapgelagercor di ng to any of the
prectdi ng clains wherein said fibrous material has a basis weight of
from20 g/nferr] to 10079Abdogtient article according to any cfdhe phsgedile Blhinfyr Whetbift the
according to claim 1l wherein said fibrous nmaterial has a basis
weight of from 25 ghatjest ddge t@edie distaibEbetiveen large apertures in said fist pAbpe N4y at
article according to any of the preceding clains wherein said

fibrous material cuRi@mm fibers which have a thickness of from1l.5 to 10
x 10[err] kg/' m (deci dex) and said fibers are selected fromsynthetic

fibers, artificial fibegs . 1 Xk .
Absorbent article accor%ﬁ Aﬁ%sg 5"%???%%\&%?0;%{;2%%%98%&%% gdr%eatf’ eﬁée

compri ses 11 ber s Wi ERoYGed e SheNGRR i0Laid A Bdiage e & st 05 Gk K9/ ™

9. Absorbent article according to any of the preceding claims wherein said
fibrous material has a void volume of more than 90%.
10. Absorbent article according to any of the preceding claims wherein said
fibrous material has a thickness of at least 0.5 mm.
11. Absorbent article according to any of the preceding claims wherein said
fibrous material has a basis weight of from 20 g/m? to 100 g/m®.
" 12. Absorbent article according to claim 11 wl;erein said fibrous material has
a basis weight of from 25 g/m2 to 60 g/mz.
13. Absorbent article according to any of the preceding claims wherein said
fibrous material comprises fibers which have a thickness of from 1.5 to 10 x 10”7
kg/m (decidex) and said fibers are mle&ed from synthetic fibers, artificial fibers, or
mixtures thereof.
14. Absorbent article according to claim 13 wherein said fibrous material
. | comprises fibers which have a thickness of from 3.3 t0 6.7 x 107 kg/m (decitex).
| 15. Absorbent asticle according to claim 13 or 14 wherein said fibers are

selected from  polypropylene-fibers,  polyethylene-fibers,  bicomponent



15. Absorbent article according to claim 13 or 14 wherein said fibers are
sel ected from pol ypropyl ene-Tibers, potyethytene-fi bers,
bi conmponent 22

pol ypropyl ene/ pol yet hyl ene-fi bers m&mm ﬂl ﬂlltltm , pol yam d-fi bers,
rayon-fibers, viscose-fibers, 16. Absor bent
PCITUSHE/ARGET

article accordv'vommmsgany of the preced| ng cl ai ns wherein sai

nmet erial conprises fibers which are thernmally bonded. 17. Absorbent
article according to any of “the preceding clggns wherein said fibrous
material is air-laid and conprises fibers which have a fiber | ength of from

1 mmto 10 mm sor.ben artl Ie accordln | ai m 17 wherein
said fibers have @@W}mﬂéﬁgﬂ% Yﬁﬁe!" bers,polyamt ﬁbers,lgyon- fibers, _
Absorbent article according to any of the claims 1 to 16 wherein said
fibrous material ivscoserhes. anuixeuapthereeE i bers which have a fiber length
of from25 mmto 50 mm 20. Absorbent article according to any of
t he precedi ng cl ai ms wiér Absorbant prticlecdcdordingdo any) of thei preceding relpips whergo saidy er
are joined directly to each other.

fibrous material comprises fibers which are thermally bonded.

17. Absorbent article according to any of the preceding claims wherein said
fibrous material is air-faid and comprises fibers which have a fiber length of from 1
mm to 10 mm.

18. Absorbent article according to claim 17 wherein said ﬁbers have a fiber
lengfhofﬁ'om4mmt08mm.
| 19. Absorbent article according to any of the claims 1 to 16 wherein said
fibrous material is carded and comprises fibers which have a fiber length of from 25
mm to S0 mm.

20. Absorbent article accofding to any of the preceding claims wherein both

said first and said second passage layer are joined directly to each other.



