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CLEAN BODY BENEFI T FI ELD OF I NVENTI ON Thi s invention
WO edoass14 0 cat aneni al products such as sani t aPgT/US2003/040306

napkins. In particular, this invention relates to

body-facing | ayers for sanitary napkins that inprove

fluid acquisition and result in the wearer having a

cl ean body. BACKGROUND OF THE | NVENTI ON Body-f aci ng

| ayers of disposabl e absorbent products such as

sanitary neRKITMARY NATIOSNMPOR dLAPEY BGDY BENEFIT

i nconti nence products are well known in the art. Body-

facing layers are sonetines referred to as facing

| ayers, and nore commonly are referred to as

topsheets. Topsheets 1§ SRGFAERTIONCr bent articles

are fluid pervious sheets or webs; comonly nonwoven

webs.are uti.lized. n en r Q\ U] .
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i mportant to nodify the nonwoven web for a particul ar
flnidrasauisitiongind sscatiin dhe WorspRitayENE aead Bl t opsheet s can
be apertured, corrugated, or treated with fluid flow
nodi fyi ng agents such as surfactants. U S. Pat. Nos.
5,916, 661 and 5, 628,097, both issued to Curro et al.,
di scl ose an apBAIKEROIONRGYE THEBNVENITEONet hod f or
maki ng the web. This web has been found to be useful

as apoapshast 19BrsHf IROSDIcatdbilpe Foddud suekagphrdtaryapkins,
permtting viscous body exudates a pathway to an
dishewblsediepas gl agultringentipencgipagstiets are well fsppwn fythe art. Body-
5,518,801 issue ell dj
B aLudOhol S ERODRELL b Bk BRES gy v e
tyedxBpsiebe. process formng rib-1ike el ements in a web.

Such a process is disclosed as producing el astic-1ike

webs ThheHBets dntispoditle bbs@renk g:ticled @reefldd hesriousiskeetwebsebs;
are formed by passing a web through the nip aof a [

a . . apair
cofmiontyenenswhien gvebs presitilizad. Npeweyan echsipsoYiflg duid permeability

| ement s.. Both erfur -l ke, web s
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patents have been 'di scl osed WO 2004/ 058119 ) )
npPOVPVISowes fontppeleetscan be apertured, corrugated, or treated with fluid flow-

modifying agents such as surfactants.

U.S. Pat. Nos. 5,916,661 and 5,628,097, both issued to Curro et al., disclose an
apertured nonwoven web, and a method for making the web. This web has been found to
be useful as a topsheet on disposable diapers, for example, by permitting viscous body

exudates a pathway to an absorbent core within the diaper.

U.S. Pat. No. 5,518,801 issued to Chappell et al. discloses a process for forming a
web, including laminates of webs, the process forming rib-like elements in a web. Such a
process is disclosed as producing elastic-like webs from films, and the like. The elastic-
like webs are formed by passing a web through the nip of a pair of intermeshing rolls that

form the rib-like elements.

Both apertured and elastic-like webs made according to the processes disclosed in

the above-mentioned Curro et al. and Chappell et al. patents have been disclosed



separately for use in topsheets for disposable
absorbent articles. However, there remains a need for
wo opelossals ef fective in keeping the body of theCTEs2088/040306
cl ean during use. Accordimyly, there is a need for a
topsheet that is effective at absorbi ng body exudates,
and at cleaning the skin of the wearer of any body
exudates that remain on the skin during use. SUMVARY
OF THE I NVENTI ON A sanitary napkin has a facing | ayer
sdpatafad féraisa ibapkisieecor diapskable abbabehenicleo r]Eéowe:Me&phﬂe demains
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ant ary na

sldgapriggrhg@ssed channel . BRIEF DESCRIPTION OF THE

DRAW FIG 1 is a plan view of a sanitary napkin
of the present invention. FIG 2 is cross sectional
view of Section 2-2 of FIG 1. FIG 3 is a perspective

vi ew of an appar agmﬁgpm@ Etlmlﬂ(@ﬁ@ i nvention.
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e®BOPnicht, Nige @nb@@h&bﬁﬁtal%&on@ﬁs@&a depplaylsrssdd clandelan
absorbent core 24 disposed between the facing | ayer 1
and backsheet 26 which can be joined about a WO

2004/ 058119 PCT/ US2003/ 040306 3 their periphery 21.

Facing |ayer gRr{gp DINERIBAON CIPTPIEDRAGVENGIRE, OF
together with a secondary topsheet 27 adjacent to and
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g%IG 3 %sya perspect}( 1ve view of an apparatus for making the present invention.

FIG. 4 is a plan view of a sanitary napkin of the present invention having deep-

embossed channels.

FIG. 5 is a plan view of a sanitary napkin of the present invention having deep-

embossed channels.

FIG. 6 is cross sectional view of Section 6-6 of FIG. 5.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows in partial cut away plan view one embodiment of a sanitary napkin
20 of the present invention comprising a backsheet 22, a facing layer 1, and an absorbent

core 24 disposed between the facing layer 1 and backsheet 26 which can be joined about a



have fasteni ng nmeans (not shown) to releasably affix
the sanitary napkin 20 to the panty. Facing |ayer 1 of
wa 20u40581y9 napkin 20 i s a body-facing | ayer havP@mus2003/040306
first region 2 and a seconmtd region 3, the two regions
being differentiated by the kind of deformations 6
di sposed in each. Facing |ayer 1 may conprise a
topsheet 26 as is comonly known in the art, and it
can be a conposite conprising both topsheet 26 and
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direction (CD) as 1sr20mmonly known in the art of making sanitary napkins in continuous

processes.

Out-of-plane deformations 10 are disposed in second region 3 of facing layer 1.
In general, by “out-of-plane” is meant extending in the “Z”-direction, as indicated by
FIG. 2. In FIG. 2 out-of-plane deformations 10 are shown in exaggerated proportion,
although there are not believed to be particular dimensional limitations. The only design
considerations with respect to the dimensions of out-of-plane deformations 10 are those

related to the comfort to the wearer. It may be that for particular facing layers 1 the



enbodi nents the height can vary, such as by increasing

W th increasing outboard distance from | ongitudinal
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deformations 10 are disposed generally outboard of

first region 2, as shown in FIG 1. Qut-of-plane

deformations 10 can be rib-like elenents, as shown in

FIGS. 1 and 2. As such, out-of-plane deformations 10

can conprise raised ridges of a pre-defined |ength
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Vathe?asmzmgnnl rdrﬁgL-fTr p)lanef $uchtthat dypre s 1 b etraighbpasia fradj anyerortion of
t udi e the,sanita Kin 2 In
R} o Rlo Gl on BF IRt S Est EdnlER bR Yo,
rraterlals own in the art _for to tso
di spdd A %@WB@H{W% {ir Fegdon ABYrnass %&rﬁ VA with
%2@&%9 Fésan%%g%?klh' KEWhSfn %’PTGS SI€6 %Wegﬁﬁtz can. be disposed

teria I'm materials, respective
comtrdlly dnndcgmenaﬁy tsjzramatrtcallySmtbrrdaJeyt tbcbbss}wagltucﬁﬁal (a|xfs L and

PSSR, B ek B B RN st rsion
pWIB@sly 1hfan%§&%xté¥1@ﬁlgt¥?orh HrRYE %bn 268Xhe Ql%la QBRc&t Iélfg%udmal side
t opshéet or the bacKsheet or and they can

edgesmditthé sandthiyutapkine20. | ongi tudi nal axis L, tr ansver se
axis T, or both.
In general, the facing layer 1 can comprise nonwoven materials as are known in

the art for topsheets on disposable absorbent articles. Absorbent core 24 and backsheet

- 22 can likewise comprise absorbent materials, and film materials, respectively, as is well
known in the art. Secondary topsheet 27 (if used) can be a distribution layer that serves to
distribute fluid in the directions of MDD and CD. Wings, if used, can be integral
extensions of the topsheet or the backsheet or both, and they can be symmetric about the

longitudinal axis L, transverse axis T, or both.
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benefit of the present invention is in part due to
wapernssies 8 and out-of - pl ane def or mati ons 10P¢TaEE2003/040306

formdiscrete regions of fating layer 1. Apertures 8

provide for relatively uninpeded fluid flow of viscous

fluid having a percentage of solids content, such as

menstrual fluid. Raised, out-of-plane deformations 10

are a plurality of individual fluid barriers, each
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napkin is in use. However, it can be appreciated that
menst Abighovid i RiGdoespeRttes @%ﬁ%ﬁﬂmdl Yorhm@wicatisrebdieen a body-
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pad. It is believed that the raised, out-of-pla
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urine, the apertures 8 and out-of-plane deforma‘uons 10 aid in effective menses absorption
into an absorbent core. Out-of-plane deformations 10 can act as barriers to prevent
menses from migrating along the wearer’s skin, and apertures 8 permit penetration of

solids through facing layer 1.

It can also be appreciated with reference to FIG. 2 that fluid having a tendency to
run off the facing layer 1 in the CD direction will be impeded by raised, out-of-plane
deformations 10 generally disposed along the longitudinal side edges of sanitary napkin

20. Although all the raised, out-of-plane deformations 10 are shown as being aligned



def ormations 10 generally di sposed al ong the

| ongi tudi nal side edges of sanitary napkin 20.
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are shown as being aligned 6D 2004/ 058119

PCT/ US2003/ 040306 6 longitudinally in the MD, this is

just a currently preferred enbodinent. In practice,

rai sed, out-of-plane deformations 10 coul d be oriented

otherwise. In the preferred enbodi nents shown,
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web material by the mnmethod disclosed below In this

mannewithbliebdigpshpdtbydbedndt ishrelisatahgtanyei@fiie @équEs'ltlon is
becone sonewhat interneshed and function as a Si
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n-sanitary nap |ng
mnsthb Idh;ellbséd hw. Ge ey ﬂllahryerpﬂha Pasheet Reand thmsmmaa} topsheet 27
nonwoven precursor web 2 an apparatus 100, the

bgspRe AP WBRidRisFaBIhGd ape ftwgh%l? pentiaglerating Kyes huous
web processing with respect to a machine direction
(MD) Fl4hd shows esecthetior makiigrfaeing dayey Epf thgpresgnt invention that is
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Preodrséraet 20 lmgeornded therein in predetermined regions a plurality of melt-
weakened portions 115 prior to entering nip 116. Melt-weakened portions are formed in
predetermined regions of web 200 by thermal point calendaring in the predetermined
regions, the predetermined regions corresponding to first region(s) 2 of facing layer 1,
that is, the region where apertures are ultimately desired. Each melt-weakened portion of
the predetermined region is generally elongated and oriented in the MD. Upon stretching

in the CD in the portion of the apparatus 100 corresponding to the region 113, the melt-

weakened portions rupture to form apertures 8. In one embodiment, the melt-weakened



that is, the region where apertures are ultimtely

desired. Each nelt-weakened portion of the
w@e@desdand ned region i s generally el ongat ed apdr/us2003/040306

oriented in the MD. Upon sttetching in the CDin the

portion of the apparatus 100 corresponding to the

region 113, the nelt- weakened portions rupture to

form apertures 8. In one enbodi nent, the nelt-weakened
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pluralit circu erentla y-extending ridges 1
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precursor web 200 has nelt- weakened regions 115
Vel 2@Uhastaeleivgalnied regienspl formsst thosshn prom to precursor web 200

entering the nip 116 of apparatus 100.

In addition to region 113, roll 104 has two regions 111 comprising ridges having
formed therein teeth 110, the toothed ridges separated by grooves 112. Ridges 106 of roll
102 intermesh with the grooves 112 of roll 104 to form the rib-like elements 10 of second

region(s) 3.

In this manner a web suitable for a facing layer 1 is produced, the facing layer 1

having both first regions 2 and second regions 3 comprising apertures 8 and rib-like



entering the nip 116 of apparatus 100. In addition to
region 113, roll 104 has two regions 111 conpri sing
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ri dges separated by groovess 112. Ridges 106 .of rol
102 internmesh with the grooves 112 of roll 104 to form
the rib-like elenments 10 of second region(s) 3. In
this manner a web suitable for a facing layer 1 is
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interruption. In one enbodi nent, the facing [ayer 1 of
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whi ch is ereby incorporated herein by reference.
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Apertures 8, and discrete raised, out—of—pléne deformations 10 serve to add
significant extensibility to facing layer 1. For example, it has been found that sanitary
napkins of the present invention having significant caliper (thickness) due, for example,
to a relatively thick absorbent core, can have deep-embossed channels produced therein,

the channels having a tendency to stay deep-embossed.

As shown in FIGS. 4-6, a channel 5 can be deep-embossed into sanitary napkin
20. Embossing facing layer 1 deep into absorbent core 24 provides for a fluid-impeding
channel that helps contain fluid flow, and, as well, adds to the aesthetic appearance of the
sanitary napkin 20. In prior art sanitary napkins, deep-embossing is often not effective

due to the lack of channel retention during packaging, storage, or use. It is believed that



Apertures 8, and discrete raised, out-of-plane
deformations 10 serve to add significant

wezxdogssid ity to facing layer 1. For exanpl e, PCT/URES3/040306
been found that sanitary nrapkins of the present
i nvention having significant caliper (thickness) due,
for exanple, to a relatively thick absorbent core,
can have deep-enbossed channel s produced therein, the
channel s having a tendency to stay deep-enbossed. As
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fltnd centatohheme nearshowventiahpditiGn obsanftary pki2e, t hr ee
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pr ef eBy edhyaiTesinpRNEceptehthobicd ThadRW Dean KaveiasRe®edmension in the
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I.
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entire sanitary napkin.

By “retention” of deep-embossed channels 5 is meant that after being packaged
and/or used, the channels 5 retain at least 50% of their original depth dimension, more
preferably 60%, 70%, 80%, 90% or 100%. Depth can be measured by any techniques
known in the art, including by simple digital depth gauge, using an average depth if depth

is variable over the length of channels 5.

Nonwoven precursor webs 200 can be any known nonwoven webs or composites

of two or more nonwoven webs, each comprising fibers having sufficient mechanical



As shown in FIG 4, in one enbodinent facing sheet 1
does not conprise apertures. In this enbodi nent, the
wo a0ges811Dut - of - pl ane def ormati ons 10 provi de PCT/US2003/040306

sufficient extensibility tt® facing sheet 1 to permt

the formation and retenti on of deep-enbossed channels

5. By "retention" of deep-enbossed channels 5 is neant
that after being packaged and/or used, the channels 5
retain at |east 50% of their original depth di nension
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formed from many processes, such as, for exanple

HegsnblootidOrggip depessisngson spukibeielnsrpfghowebdes, and
bonded carded web processes. The basis wei ght of
nonwoliencdnatiuentstitiess efswaivoyen prepurssseeb 200 ganarespobener fibers, and
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%sm depending on the ultimate use of the web 1. The
Ot&tituent fibers of nonwoven precursor web 200 can

be pol yrmer fibers, an be nonoconponent
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el rBepoch Sl SRR RS el ey ieB ey are deposited
MY €dl1eatifg surface. Spunbond fibers are generally continuous and have average
diameters (from a sample of at least 10) larger than 7 microns, and more particularly,

between about 10 and 40 microns.

'As used herein, the term "meltblowing" refers to a process in which fibers are
formed by extruding a molten thermoplastic material through a plurality of fine, usually
circular, die capillaries as molten threads or filaments into converging high velocity,
usually heated, gas (for example air) streams which attenuate the filaments of molten
thermoplastic material to reduce their diameter, which may be to microfiber diameter.
Thereafter, the meltblown fibers are carried by the high velocity gas stream and are

deposited on a collecting surface, often while still tacky, to form a web of randomly
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extruded filaments then bding rapidly reduced.
Spunbond fibers are generally not tacky when they are
deposited on a collecting surface. Spunbond fi bers
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fSMﬁéHﬂrdSﬂn% lea@ﬁm&ﬁﬂeﬂéﬁ‘f S0l ymerts fegtrh@ardlﬁom@amamem@detrs but spun
fiber refers to a fiber fornmed from one or nore
tegqtherde farmueiaigbeasnBipompeness HpRisare ARy SOMYIRICREEALC 8o
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etc ese additiyes, titani |
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arrangement, or an "islands-in-the-sea" arrangement.

As used herein, the term "biconstituent fibers" refers to fibers which have been
formed from at least two polymers extruded from the same extruder as a blend. The
term "blend" is defined below. Biconstituent fibers do not have the various polymer
components arranged in relatively constantly positioned distinct zones across the cross-
sectional area of the fiber and the various polymers are usually not continuous along the
entire length of the fiber, instead usually forming fibrils which start and end at random.

Biconstituent fibers are sometimes also referred to as multiconstituent fibers.
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MAthout departing fromthe scope of the present
invention as clainmed in the appended clains. Al
docunents cited in the Detail ed Description of the
Invention are, in relevant part, incorporated herein
by reference; the citation of any docunent is not to
be construed as an admission that it is prior art
with respect to the present invention. Wile
particul ar enmbodi mrents of the present invention have
been illustrated and



described, it would be obvious to those skilled in the

art that various other changes and nodifications can
wheoommssa1ai t hout departing fromthe scope of tPeT/US2003/040306

invention, It is therefore13intended to cover in the

appended clains all such changes and nodifications

that are within the scope of this invention. WO

2004/ 058119 PCT/ US2003/ 040306 13 What is clained is:

1 A sanitary napkin having a |ongitudinal axis

Wéfat i dignedliongi t udi nal  orientation and

| ongi tudinally-oriented side edges, a transverse axis

orthogonal to said longitudinal axis, a thickness

nmeasured orthogonal to a plane defined by said
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sanitary napkin ‘conprising: a facing |ayer joined to

a backstmwisniatignandipngbisdinpibneriededside e¢assctrpnsywse axis orthogonal

sai d facing . aye n [ - .eh j

by, sa; doradi par =38 A RRiSS EEhirp PR AEHE fo¥lane defines

conpri sitykagl Phpitedindl vixfanapeidtitanesrse iy s@d sedandnapkin

regi on conprising a plurality of out-of-plane

def or matdo5$ISINE: A sanitary napkin according to Caim
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sani tary napki n.accordi ng, to ( ai 1 ar further
charactéPF@%@ngﬁ%Fﬁ3W9§%€Ba&¢?%’ﬁgéggﬁgﬁgfgbdisposed
centrally, said sanitary napkin . and sai.d second,
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charnel "has a de eas sai ess
of sai d fanglaky caapkied a topshéetsadisadondagplpshettavi ng a
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ands. | ongh tadiapphipkiPidcontigdicsClanedBES, fufthé ARG RISE in that said
axis orthogonal 'to said |ongitudinal axis,

. a . v
t hi cknesfirshisgivnriedisposc seforaly to 6aid spritpme nerdin pedisaighgecond region
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deep-embossed channel wherein said deep-embossed channel has a depth of at

least 50% of said thickness of said sanitary napkin.

5. A sanitary napkin having a longitudinal axis defining a longitudinal
orientation and longitudinally-oriented side edges, a transverse axis orthogonal
to said longitudinal axis, a thickness measured orthogonal to a plane defined
by said longitudinal axis and said transverse axis, said sanitary napkin

comprising:

a facing layer joined to a backsheet, and an absorbent core disposed between

said facing layer and said backsheet; characterized by,

said facing layer comprising a plurality of out-of-plane deformations, said out-

of-plane deformations being a plurality of soft, resilient, rib-like elements; and



said facing | ayer and said backsheet; characterized

by, said facing |layer conprising a plurality of
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def ormations being a pluraligty of soft, resilient,

rib-1ike elements; and WO 2004/ 058119

PCT/ US2003/ 040306 14 said sanitary napkin conprising

at | east one deep-enbossed channel defining an

interior portion of said sanitary napkin. 6. A
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characterized in that.sajd . faci | ayer conprises a
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napki n according to Claims 5 or, 6, further . . )
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steps of: a. providing a sanitary napkin manufacturing

lige, sai gniayulpRiticbat@idg thany 6PORIHS 5170 figthee thAGctefized in that

unit operations; b. prOV|§|ng a backsheet and

absor besiid ¢ibrldkepieraentapre lorgitudmally-driggted. web materi al ;

d. providing a pair of intermeshing rollers as one of

sabd uniAt methed &b malsng a sars@irdnapiim said troethocharavegrized by the

defornin% saj.d web material in said intermeshing

rollersSt PS.O#Oi ning said deformed web material as a
topsheet to said backsheet such that said absorbent . |
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d. providing a pair of intermeshing rollers as one of said unit operations in

said manufacturing line;
e. deforming said web material in said intermeshing rollers;

f. joining said deformed web material as a topsheet to said backsheet such
that said absorbent core is disposed intermediate said topsheet and said

backsheet.

10.  The method of Claim 9, further characterized in that said manufacturing line
comprises an apparatus for making melt weakened locations on said web
material, and said apparatus is provided as a unit operation before said

deforming step.



