WD 2012/ 075247PCT/ US2011/ 062829 1 ABSORBENT ARTI CLE HAVI NG | MPROVED BONDI NG
FI ELD OF THE | NVENTI ON The invention relates to an article having inproved
bondi ng ovoaotxopsheet nmaterial to an 5 absorbent nat er ipalr/ushmn 62829
particularly, this invention relates 1o an article having inproved bondi ng
of a topsheet material to an absorbent material such that detachment or
tearing of the topsheet during normal use of the article can be prevented.
BACKGROUND OF THE | NVENTI ON Absorbent articles such as sanitary napkins,
pantiliners, tanpons, absorbent interlabial 10 devices, disposable

di apers, incontinen duct ' to absorb and
retain liquid and d%lﬁ%(sﬁlg1@%@%@@&%@?@@1183%@8&% to prevent body
and clothing soiling. In the manufacture of absorbent articles, it is
general ly necessary to bond the conponents that will formthe absorbent
article together in order toﬁgggdﬁwmﬁmvgﬁQﬁ)ﬁr oduct. For exanpl e,
topsheet materials can be boné to an absorbent |ayer, such as, for
exanpl e, a sdbomyanton| ralpes fo a_rsaroclprh@vngmnlad@@lcbostlmgn‘ga hopeimdt meferiflop eement
to the fer e teri cost
soft @an BPor %F%ﬁ 1l eM@J p%aﬁucu aﬂ?ﬁa?“ er fna?%&h%g/aé%a Fgrllﬁlt% Igr]?agl%g %?pé(lﬁvg in
the cr omnaﬂng eﬁamomheet tnatwlsl ﬁo%mbsdubenvmiertahalchuhatmgtaﬂymm al tdaong bhidpe
met hods, t 3 8 n‘Iptll ar fu5| an bond{ , to bond such materials to an
absor ben?pS & 8““(? Orrf‘l% f cetl?r “the material and conpronised
bond S|te|ntegr|ty One r ese types of materials
i ncl udes adding glue to t%%(’éﬁ(%lgﬁlsl&ﬁ %lgth Ns}eéri]\gné&w ng the | ayers together
results in aA'btsc'brf)érerarticllesmclc@s"rfmlﬁth@hia@klamcbam}ﬁ@rs nirggmat bdorbantiinailgbia f

mat er i al , the remains.a desire and need in the art to deyel gp an
or 40 & it aorRE . Dnti g bRONEh (PTG R RetaTE G ont
mat er i alretaidaighidciall dthey divdh@ite i §bM Ihedhun@i bo @S indt 10 pERetbodphRr didhingkdiingveak
material strength in the cross direction, so as to prevent tearlngéof t he

25t ops hdgth ed@l"“i“ﬁﬁ“ﬁ% &l alforheBl ATticlF disi rgsllﬂf%}lyl Heredy It(?l §orhige spmpengaedhals t he
articl e.yipUyMimé £dsorbklie driNENLLEY: in order dNfoARSAY RBRKedafrbit.© Fob eRmgid, ded.

The absorbent article includes a liquid pervious filmtopsheet having a
body f adPRsees efesigls cambe Bongsd Hidn abﬁ‘éfé?lﬁéay% PRI fop YIS HeetonHHY IS a body

facing sypfRLE .80d stel@i zﬂﬁr}linnfo%‘e'rﬂ'éﬁt ®uiid BSBeccduAEOr bent core having a
body facing surface and a garnent facing surface, the absorbent core being

provi ded bet w@R (§Hikeet Hﬁ@ﬁ%tsu@lﬁ‘gs Ioklﬁcd%@&iftsﬁﬁeshky @a@élef%oﬂ%ﬁé@'nﬁgmaﬁ}’ﬁ%[vehaV' ng
a body facing surface and a garnent faci ng surface. dy facing surface

of the beonkineriahyemnehaid the piopy Gipstipmt Hibgs é@ﬁﬁp@hsgw%thébvﬂlw oaicel Bang@es and

methods, such as, for example, fusion bonding, to bond such materials to an absorbent layer can

result in destruction of the material and compromised bond site integrity. One solution for
20  bonding these types of materials includes adding glue to the bond sites; however, gluing the
layers together results in a stiffer, less comfortable and more integrated laminate of materials.
Thus, there remains a desire and need in the art to develop an article having sufficient bonding
between the topsheet and the absorbent material, particularly when using a low cost topsheet
material with weak material strength in the cross direction, so as to prevent tearing of the

25  topsheet during use, without undesirably increasing the stiffness of the article.

SUMMARY OF THE INVENTION
An absorbent article is provided. The absorbent article includes a liquid pervious film
topsheet having a body facing surface and a garment facing surface; a backsheet having a body
facing surface and a garment facing surface; an absorbent core having a body facing surface and
a garment facing surface, the absorbent core being provided between the topsheet and the
backsheet; and a bonding layer having a body facing surface and a garment facing surface. The

body facing surface of the bonding layer has a fibrous matrix comprising cellulosic fibers and



WO 2012/ 075247PCT/ US2011/ 062829 2 thernopl astic fibers, and the garnent
facing surface of the topsheet is directly bonded to the body facing
surface olothe/rsndi ng | ayer at discrete adhesive-free pomdspaiintms2o

Al so provided is an absorbent articlez2conprising a liquid pervious film

t opsheet having a body facing surface and a garnment facing surface; a
backsheet having a body facing surface and a garnent facing surface; and an
absorbent core having a body facing surface and a garnment facing surface,

t he absorbent core being provided between the t opsheet and the backsheet;

and a bo ding |l a havi ng a bo faC|n fac and.a r faC|
surface.! &B%ﬁﬁ%ﬁﬁ eggff’?l%g% g SPFF% eé;‘fedrlre tg' Ogﬁ?cftﬁ g’ﬂt rix

conpri Slfﬁtgnglﬁlkﬂaw @r&h@b&nmtﬁgn@eﬁﬂdlstﬂ&&ardaﬁm@&we%oﬁd p&ns. and the garnment
facing surface of the bondln%mlayer is different fromthe body facing

surface of tMEPBRUTHYS PRRPE WH%“@%FW%HP”E&HFH@i%ﬁWP%@QHUPP%ﬁ@*?S%%Heet is

di rect | YoohpndRd sti@ack Rfd @gﬁ%heﬁﬁﬁéﬂ?s@fdéé aG8ck@heet REiROICHAN GachBYs@FfagtandiSCr et e
bond poi nts. Furt her prOV| ed is an absorbent article conprising a

liquid (FEFYEIH (RS IR SPIEICE P8 @PSoRRept oy @W@a&% WYifpfeid 2gAEeAt aigent

facing suff@Cee Eﬂ?,@rbteﬁ’cp&?@ %Emg QB B&waerPHdr @{Jéh%é’t gla e %Eﬁsthgetp Eu% ruded
extensi ons extending only froma first surface of the precursor and

macr oapérndipgdayenhpyaredk 8 ihedy fasang vwfaee pasdly gﬁ@@qnhéacmr ee. athbe QO@afaﬁ@gt
facing %Pff&g%%‘?’theaﬁb g%ﬁﬁﬁ‘&s 6 J‘ﬁ!&?%ﬁ ﬁﬁﬁi%v]cglﬁﬁ)'m@q éﬂ%ﬁr fnﬁ?}?enﬁgﬁit sﬁe

garment facing sur sorbent core g provi ‘Pet wee
t ops heetflbarsdantlhhe lsamicsh betng sarfdecaothibn donding dayer ishdilienayt Eothably bbdefanigs

sur f ace ﬁl%'ce%f %rb%ﬁéﬂb% L?&’ A4he 2idl %‘PﬁclnTﬂﬁfaPQQP’thE ﬁ%k}f&& i H{r%cﬁg%ox?cfedw%e

bondi ng Tayer as a ous rx co r|S|ng ce 0Si C ers and
thernnpﬂ&d&ﬁma@mh@meofmheoghmnhmﬂata&nagbsmwmmme of the topsheet IS

directly bon to th od acing. s rface .of t.he bondin t discrete
adhesive-freg‘%%ﬁgﬁgbe%fsaeﬁg Eﬁl PE?P%??%%Q W@Kﬁ§%§1eﬁmimﬁs a
per specta b@lyviaeing ahirfareardnd @aintean tactiy am&aﬂthMXSMﬁpkom@nﬁﬂgh]ﬂmﬁmyaﬁ
cross-sectional view of the sanitar kin_of Fi taken t hrough line
o 5> ety Bl sty sXGRunE SHYORBN eBBu e Bt e TEHIEArGD HBki N
S5FI G 4 h&r@ap&tR&s asmkgh@aa{avmg%afy fabRg Sahdeadnyl Napkicnt Qifcmgi @rfade; ahaken

t hrough I|ne 2- 2. 5is a schematic illustration of a topsheet

mat eri al2b&PLETE hayipg as@dv e SR R} HEIGiURRSs BF DS IREPAPYED
DESCRI P (6vidddEnd INENTE @psAi: 288 DB SIREL 264 @ GA0RG I 18jA%aAnt APSRGEL ,

such as, for exanple, a |low cost soft and S|Iky 10 tactile topsheet, a
bondi ng Pca%%urfa@ﬁw@dma&ﬁ%rfmsu&fé% The bedv (e e duriaref fsrhendige fagidies a

| nCl udesifos inbiAUSorfRHsI ﬁéeﬁlﬁ@% JifdrShdGRlrhid H§ticcﬁlféf'sd THRGLARAL Afink Gurriler s

that is inintimte confact wth and directly bonded to the topsheet. This
conf i gurdattheofppsheetolsi diiepidyl honded i the Hody darieg surfaee oh i begding layer at discrete

adhesive-free bond points.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of one embodiment of a sanitary napkin.
FIG. 2 is a cross-sectional view of the sanitary napkin of Fig. 1, taken through line 2-2.
FIG. 3 is a perspective view of one embodiment of a sanitary napkin.
5 IFIG. 4 is a cross-sectional view of the sanitary napkin of Fig. 1, taken through line 2-2.
FIG. 5 is a schematic illustration of a topsheet material suitable for use in an embodiment
of the disclosure.
DETAILED DESCRIPTION OF THE INVENTION
An absorbent article comprising a topsheet, such as, for example, a low cost soft and silky
10  tactile topsheet, a bonding layer, and an absorbent core is provided. The bonding layer includes a
fibrous matrix comprising cellulosic and thermoplastic fibers that is in intimate contact with and

directly bonded to the topsheet. This configuration surprisingly results in an article having



WO 2012/ 075247PCT/ US2011/ 062829 3 i nproved bondi ng between the topsheet and
the bondi ng | ayer, w thout undesirably increasing the stiffness of the
article. wo2012/0Fk®7i nventi on can be used in a variety ofctivspasablises
absorbent articles, but is particularBy useful in fem nine hygi ene products
such as sanitary napkins and pantiliners. Enbodi nents of a 5di sposabl e
absorbent article that uses the invention are the sanitary napkins 10 shown
in FIG 1, FIG 2, FIG 3, and FIG 4. The illustrated sanitary
napki n 10 has a body-facing upper side 11 that contacts the user's body

during use. The opposite, garnent-facing | ower side 13 cqontacts the user's
c1 ot h g sy BortoB BehtinH ARy fr o B i 0O AP SHA SRR, 1t he
art for theqirmeer megrene articles, including the generally symetric
"hour gl ass” shape as shown in FIG 1, as well as pear shapes, bicycle-seat

shapes, trapgreimdadticnlkapes uscdet g arsdippedsfkabli AMssrbeapres! hidls faawalagpe end

w der than the other. Sanitary napkins and pantyliners can al so be provided
with | at“é‘?fall indGmiaHs; Ry RSN HOARFL Tick Rpsagiary &%pk“_fsl aé}Bé’m_ltH‘tne“vﬁ?ﬁ’Qdmfﬁﬁs Oéach

ext ensi QpoGBR HEErMEh arddleNBR us@f hP L AADABSre the kY Haplins PYthoR@tinIHIEG] £ ed to,
protecting the wearer's panties fromsoiling and keeping the sanitary

napki n d8€ut-ddCih apd Bike +- The upper side of a sanitary napkin

general |y hagna;iluk@idOsaR@dry hdisn TR AGRNY-Eebing Upger sRivAN (8 d6nP8NGE aldry has a
l'iquid inpervious backsheet 16 that is joi n.e(% wth the topsheet 14 at the
edges ofbofndurpieadecthe gppogiiss srrpenit faging Wegsile 1 ewitacisghedseh & clptere durag

t opsheet, 14 and the 20 backsheet 16. A secondary topsheet may be provided
at the top of the absorbent core 18, beneath the topsheet. The

t opsliieet 14, At hweithaoksdhedd caBhavandy sthee Bivyor indhd art frderiBincdygisre agslenbl ed
in a var]j 0 | - anf i t| ' uding I " "

pr oduct S hcgéé{%% {?S\Qﬁeé%lygs Plgl%gfcs %lglg%%]saasg%g?a or hﬁdaﬁgilg; 1’??3 r‘?% |ﬁg§1 lL.I ﬁgﬁr is%%g £ are
descr i béidcyglerseatashhpes,i traptkoBlal Batpes, Nedgel siab &, @Gather shidyier that B&veFineent lwader

Sani tary, Napkin" issued to.Osborn on.Aug. 2 990,. U.S.. Pat. No. .

2225 136 RSt Sa GNP AS RegRFAiATSGedq 5 BYikD B Bl SR 108a,

U S. PatknoWo .in he321aO9%%hps™ Botvdegssd 5D SpbateheorAbsorsbeat rintbecbepurp&ssyed to

Ahr Qn MVar. .30 589, 876,. and " Shaﬁid San'ht arﬁ Napki n
(s

! - 198%; U S Pat . NB 4, , , o
W t hOF1 APEUding SEdet Tgisghie: Bl it Pon g Pares TrassilineseH kesrieiBs ¥ nid ent s
i s i ncomapkirk&dreder place. by reference.

The upper side of a sanitary napkin generally has a liquid pervious topsheet 14. The
lower side generally has a liquid impervious backsheet 16 that is joined with the topsheet 14 at
the edges of the product. An absorbent core 18 is positioned between the topsheet 14 and the

20  backsheet 16. A secondary topsheet may be provided at the top of the absorbent core 18,
beneath the topsheet.

The topsheet 14, the backsheet 16, and the absorbent core 18 can be assembled in a
variety of well- known configurations, including so called "tube" products or side flap products,
such as, for example, configurations are described generally in U.S. Pat. No. 4,950,264, "Thin,

25 TDlexible Sanitary Napkin" issued to Osborn on Aug. 21, 1990, U.S. Pat. No. 4,425,130,
"Compound Sanitary Napkin" issued to DesMarais on Jan. 10, 1984; U.S. Pat. No. 4,321,924,
"Bordered Disposable Absorbent Article" issued to Ahr on Mar. 30, 1982; U.S. Pat. No.
4,589,876, and "Shaped Sanitary Napkin With Flaps" issued to Van Tilburg on Aug. 18, 1987.
Each of these patents is incorporated herein by reference.

30 The backsheet 16 and the topsheet 14 can be secured together in a variety of ways.
Adhesives manufactured by H. B. Fuller Company of St. Paul, Minn. under the designation HL-
1258 or H-2031 have been found to be satisfactory. Alternatively, the topsheet 14 and the

backsheet 16 can be joined to each other by heat bonding, pressure bonding, ultrasonic bonding,



30The backsheet 16 and the topsheet 14 can be secured together in a variety
of ways. Adhesives manufactured by H B. Fuller Conpany of St. Paul, M nn
under thewdesignsdsron HL- 1258 or H 2031 have been founectrasbe1/062829
satisfactory. Alternatively, the topsieet 14 and the backsheet 16 can be
joined to each other by heat bonding, pressure bonding, ultrasonic bonding,
WO 2012/ 075247PCT/ US2011/ 062829 4 dynam ¢ nechani cal bonding, or a crinp
seal. Afluid inperneable crinp seal 24 can resist lateral mgration

("wi cking") of fluid through the edges of the product, inhibiting side
soiling of the arer's undergarments. As.i.S.typic for sanitary napkins
ond t ho S SpHERUGH rPalthE i o At phiioiile st G B haye
pant y- f agt@ninfgairesicMag Jios poRiaBro0gh thbedgsomeRtprédci, ntitsiisiesiaf sonagksgheet
16. The panty-fasteni ng adhesive can be any of known adhesives used in the
art for RhVErgiPBEIMEME can be covered prior to use by a rel ease paper,

as is well kp@wa tyficd 6 @hbaryldapfihaRSd Bfe MeN@R RnRarPrRFIBAT10 @Famé Hrdsait eni ng
adhesive can be applied to fze garnment facing side so as to contact and

adhere tipvephen eaidkave PRy dstang dabes erdigpopahen Bs saaprgfacingesigsupiginskshest

describH%QT%Q?mhﬁ%ﬁ&kh%@dn%ﬂ@c&ﬁ&%&&%@kmﬂ@{&ﬁe&&ﬁhﬁ%iﬁﬁﬁ%&ﬁﬁymﬁ%ﬁhkﬂa10 are
the topsheet 14,  the absorbent core 18, and, optionally, the secondary

t opsheetand Eiche eoiverefh pger o paplone Friesepdper, Beisdesdidimopadn the artydiflaps or wings The

t opsheet i : adl S for
secondafy;ég%éhg%%§g%ﬁgﬁ%&ﬁﬁgﬁgﬁ%gS%gﬁg&diﬁggﬁ%ﬁ@?32?§&¥%%§%%%§ gg?g%an be
at t achednd edlivonditiginderyide oPO¢ wedwhis panties part of absorbent core 18, as

S hov\ﬁ') in Fi gll%lethg' pux%%?:d(;f ngsclnﬁxlg "the invention, the important parts of the sanitary napkin 10
are the topsheet 14, the absorbent core 18, and, optionally, the secondary topsheet. Each of these
components will be described in turn.

The topsheet 14 is attached to bonding layer 20, such as, for example, a secondary
topsheet as shown in Figure 2.  Alternatively the topsheet can be attached to bonding layer 20,
15  which is part of absorbent core 18, as shown in Figure 4.
Bonding layer
The topsheet 14 is bonded to a bonding layer 20 that has a garment facing side and a
wearer facing side and is formed of a fibrous matrix comprising cellulosic fibers and
thermoplastic fibers. In certain embodiments, the fibrous matrix is thermally bonded, such as, for
20  example, a thermally bonded air-laid web. The bonding layer 20 can function as a secondary
topsheet or can be considered part of the absorbent core; however, the topsheet and fibrous
matrix are bonded directly to each other without any intervening material or layer, such as, for
example, adhesive or other material provided between the topsheet and the bonding layer 20 at
the bond points. In certain embodiments, the bonding layer 20 can include additional materials
25 on the garment facing side, such as, for example, a carrier web, but these materials will not be
bonded directly to the topsheet. This provides for a softer, more comfortable, absorbent article.
In certain embodiments, the bonding layer 20 is sided, that is, the wearer facing side and
the garment facing side are different. For example, the wearer facing side is typically adjacent
and bonded to the topsheet and will comprise the fibrous matrix, while the garment facing side
30 can be a material different from the fibrous matrix, such as, for example, a carrier web, such as a

nonwoven, tissue, or other suitable material.



The topsheet 14 is bonded to a bonding | ayer 20 that has a garnent facing
side and a wearer facing side and is fornmed of a fibrous matrix conprising
cel | ul osiwofantraris24and t hernopl astic fibers. In certain ecageemntms29 t he
fibrous matrix is thermally bonded, ssich as, for 20 exanple, a thermally
bonded air-laid web. The bonding | ayer 20 can function as a secondary
topsheet or can be considered part of the absorbent core; however, the

t opsheet and fibrous nmatrix are bonded directly to each other w thout any
intervening material or layer, such as, for exanple, adhesive or other
material proyjd bet ween the tops d t he bondin 20 at. the bond
ot nt s 1 cdh BPoshSa b ATYPERET oG it 15y B o0egie R doe bt onal
mat er i alagourS s@h dsher gﬁd’n[ﬁimtm hagiong aé 6@13 \Sélgﬂi‘t Ashe EDuloi dIHRIsQo (1 WaRII 1 er
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conpri ses re c C flb t hernopl astic fibers. The

bondi ng CF%L@D Cl&lﬁtﬁn%lg%rt“‘%gm@ Cdlil%%r 2 fi bers and thernoplastic material,
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nore. | RyGeldi@ tﬁroﬁ@ﬁlﬂ@tb@%‘iﬁdec%eﬁﬁné)&@%k@l%ob@%%o@%ﬁfdcﬁ%oﬂE}éaﬁ'(a%eedldrfﬁgOSl c
material than thernoplastic materi al General ly, the topshe I'S

bonded thond HEMBEWA N2 ayer 20 at mul tipl e discreet bonding points, such
as, for examgig bo&b(ng%?&%rlﬁs LR RRARES tmdu Br EdhG1okic begfésanm&h %Es@icf orm

the bond 15 points.” Ih certain enbodi nents, the thernoplastic fibers
pl asili cdlbess. Heip Gbrousiwep aymatiea psondtis tep mrrmzegl;@dltu@l foohandtingadvepre. fluids and

Force ¢ Buorat TRt R d e L P B 1R DB B 2 o o1
br eakag @trd@nnerfgr Ibmc};]dlgf sochr8vide nIngiertgie @mbodiments, the flbI‘OU.S web is a bonded network
of fibers, such as, for example, an air-laid web that is heated to thermally bond the fibers.
Many cellulosic materials can be used to make the web or matrix, including both
25  naturally occurring, unmodified cellulosic fibers such as cotton, Esparto grass, bagasse, hemp,
flax, wood pulp, and jute, as well as modified cellulosic fibers such chemically modified wood
pulp, rayon, and the like. Such fibers can be stiffened by chemical means.
In certain embodiments, the cellulosic fibers are hydrophilic. As used herein, the term
"hydrophilic" describes fibers, or surfaces of fibers, that are wettable by aqueous fluids (e.g.,
30 aqueous body fluids) deposited on these fibers. Hydrophilicity and wettability are typically
defined in terms of contact angle and the surface tension of the fluids and solids involved. This is
discussed in detail in the American Chemical Society publication entitled Contact Angle,

Wettability and Adhesion, edited by Robert IF. Gould (Copyright 1964). A fiber, or surface of a



The bonding layer 20 has a fibrous web or matrix of cellulosic fibers and
thernopl astic 20 fibers. This fibrous web or matri x provides the primary
medi um f owoharedi7szag aqueous fluids and in particul ar di eclrarsged/oszgpeous
body fluids. This web or matrix typically provides a capillary structure
for handling such fluids. In certain enbodinents, the fibrous web is a
bonded network of fibers, such as, for exanple, an air-laid web that is
heated to thermally bond the fibers. Many cellulosic materials can be used
to make the web or matrix, including both 25 naturally occurring,
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example, from about (.2 to about 1 g. per sq. of centimeter of thermoplastic fiber.

25 Suitable thermoplastic fibers can be made from a single polymer (monocomponent
fibers), or can be made from more than one polymer (e.g., bicomponent fibers). As used herein,
the term "bicomponent fibers" refers to thermoplastic fibers that comprise a core fiber made-from
one polymer that is encased within a thermoplastic sheath made from a different polymer. The
polymer comprising the sheath often melts at a different, typically lower, temperature than the

30  polymer comprising the core 18. As a result, these bicomponent fibers provide thermal bonding

due to melting of the sheath polymer, while retaining the desirable strength characteristics of the

core polymer.



20 Suitable surfactants include nonionic surfactants such as Brij 76
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can al so be used. These surfactants can be applied to the thernoplastic
fibers at levels of, for exanple, fromabout 0.2 to about 1 g. per sq. of
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than 80 g firebyddretidas BT dRuEndars rrs BBt it enE Prbulerat eq
sani t ar yeaigpki n 10 has a basis wei ght of about 59 granms per square neter.
It has a 25 ﬁal '9 f thl&}éness of about 0.75 mm a density of about 0.08
grans/ cubi c d 85 PGCRRY: BEODSISEL 3 Per neabi lity of about 80 darcy. In the
secopdary topsb&ein baesliménd, Be cinfiglyafekinS@Nhtadd Napkidaryl@psteal thitl @ai ¢
fibers contribute about 34 grans_per square neter to the basis weight of
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certai n embodi nents, the secondary t opsheet can i nclude superabsorbent
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mat eri al can be purchaséd from Technl cal Absorbents of the United Kihgdom
as (Asi slaagped dry] .

The secondary topsheet can have any suitable basis weight, such as, for example, a basis

weight of less than 125 grams per square meter, a basis weight of less than 100 grams per square
meter, or a basis weight of less than 80 grams per square meter. The secondary topsheet in the
illustrated sanitary napkin 10 has a basis weight of about 59 grams per square meter. It has a

25  caliper thickness of about 0.75 mm, a density of about (.08 grams/cubic centimeter, and a
Permeability of about 80 darcy.

In the secondary topsheet used in the disclosed sanitary napkin 10, cellulosic fibers
contribute about 34 grams per square meter to the basis weight of the secondary topsheet, and
bicomponent fibers contribute about 10 grams per square meter to the basis weight of the

30 secondary topsheet. In certain embodiments, the secondary topsheet can include superabsorbent
material, such as, for example, fibrous superabsorbent material, such as, for example, material
that is 6 mm long with a decitex of 10. Suitable material can be purchased from Technical

Absorbents of the United Kingdom as Oasis type 111.



WO 2012/ 075247PCT/ US2011/ 062829 9 In certain enbodi nents, it is
preferred to use | ess than about 3.5 grans per square neter of

super absowbent2/aredseri al , such as, for exanple, between @c3/@mpali186i329r ans
per square neter of superabsorbent mabterial, nore preferred to use between
0.3 and 2.5 grans per square neter of such material, and nost preferred to
use between 0.3 and 1.5 granms per square neter of such 5 material. In the
secondary topsheet used in the illustrated sanitary napkin, the fibrous
superabsorbent material contributes 0.6 grans per square neter to the basis
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and hi nd&¥48% f1uid fl ows towards the body) that may be hydrophobic or
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especially preferred for the topsheet 14 because they are pervious taq body
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comercially available’as the soft dry weave cover used in the ALWAY
UL TRATHIth¢ yyaldes ¢fPhoiotraed @mhatis @)contaighwathethe begdyapmeiephdry, thereby reducing body

soiling and creating a more comfortable feel for the wearer.

Topsheets for use in the present invention can be hydrophobic topsheets selected from
apertured 2-dimensional or 3-dimensional film topsheets. Lofty apertured formed film topsheets,
with appreciable topsheet texture (nubs, micro-texture or with filament-like protrusions on the

25  body-facing surface that can trap bodily discharges and hinder low fluid flows towards the body)
that may be hydrophobic or hydrophilic in nature, can also be used. Apertured formed films are
especially preferred for the topsheet 14 because they are pervious to body exudates and non-
absorbent.

In certain embodiments, the topsheet can be a low cost soft and silky tactile web material, such

30  as, for example, The first web materials suitable for use in the article in accordance with an
embodiment of the disclosure are advantageously lower cost materials than typical topsheet
materials, such as for example, the topsheet material commercially available as the soft dry

weave cover used in the ALWAYS ULTRATHIN pads (Procter & Gamble). However, such web
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di arreter at a lateral cross-section. By al” is meant generally
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non-cylindrical structures, dianeter is neasured as the average | ateral
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25  surface of the web. 'The discrete protruded elements impart a soft feel to the web material,
making it more desirable for use in an absorbent article, and particularly for use as a topsheet
material in an absorbent article. The protruded extensions can be formed integral with the film,
and can be formed by permanent local plastic deformation of film. The protruded extensions
have a height measured from a minimum amplitude between adjacent protruded extensions to a

30 maximum amplitude at the closed distal portion. The protruded extensions can have a diameter,
which for a generally cylindrical structure is the outside diameter at a lateral cross-section. By

“lateral” is meant generally parallel to the plane of the first surface of the web. For non-uniform



5for exanple, about 0.5, 1, 1.5, 2, 2.5, and 3. The di aneter of
protruded extensions can remain constant or can decrease with increasing
anpl i t udewbanpd7sade i ncreases to a maxi num at the cl osedtdisséialosmpgl) . For
exanple, the dianeter, or average |atdaral cross-sectional dinension, of
protruded extensions can be a maxi num at the proxinmal portion and the

| ateral cross-sectional dinension steadily decreases to 10 distal end. The
protruded extensions can have an average cross-section dianeter of about 50
m crons to about 130 m crons, about 60 microns to about 120 m crons, about
70 mcrqns to about 110 mcrons, .and about 80 m crons to about 100 m crons.
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fi ber- t doRgBplectoppbiant-Sob 263 8B Currently, it is believed that a
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i mproves the cleanliness and skin health of the wearer. The first web can
further digndeider avplage datptal, cafss-agsepnal rdensong| f opyotrpdedf pyignsiongrap gbepe
liquid [ I : , €S, € NeGI ich
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For exanple, the nmacroapertures can polygon-shaped. 'I'n one enbodl nment, the
macr oapdtlOmasrohgved abdue A gocroshapeout TINE nerono aPdet suiekle eadradvasressaedioanet er

in a range of aboyt 300.m.cron 5 0 00 merans, about 400 mcrons to
about | o0 e BREH apahe Ko onTe o8B0 o b Eh i huns. or “about 600

i orons to abgut, 700,11 6 A0Sl O0E . SIROdI TP, N6 L1 St el oL el ydes
microapet ures an I SCrete F)ro ruded extensions. e ap ures can extend

f r o5t heef iuiis bres vt thad@st surface of the web, can be optimized for use in absorbent articles. In

general, the center-to-center spacing can be optimized for adequate tactile impression, while at
the same time minimizing fiber-to-fiber entrapment of fluid. Currently, it is believed that a
center-to-center spacing of about 100 microns to 250 microns is optimal for use in sanitary
napkins. Minimizing entrapment of menses between fibers improves the surface cleanliness of

20  the sanitary napkin, which, in turn improves the cleanliness and skin health of the wearer.

The first web can further include a plurality of apertures to allow the first web to be liquid
permeable. For example, the apertures can be macroapertures which are formed by a multiplicity
of interconnecting members, such as fiber like elements, that are interconnected to one another to
define a continuous first surface of the web. The macroapetures can have any suitable shape.

25  TDor example, the macroapertures can polygon-shaped. In one embodiment, the macroapetures
have a hexagon shape. The macroapertures can have a diameter in a range of about 300 microns
to about 1000 microns, about 400 microns to about 900 microns, about 500 microns to about 800
microns, or about 600 microns to about 700 microns. In one embodiment, the first web includes
macroapetures and discrete protruded extensions. The apertures can extend from the first surface
30  of the web to a second surface of the web so as to extend in an opposite direction as the protruded
extensions and the discrete protruded extensions can be disposed only the first surface of the

web. Referring to Figure 5, in one embodiment, the first web 40 can include macroapetures 46



30 of the web to a second surface of the web so as to extend in an opposite
direction as the protruded extensions and the discrete protruded extensions
can be diwpaesed7snaly the first surface of the web. Refercirng2di0/06isgure 5,
in one enbodiment, the first web 40 cian include macroapetures 46 WO

2012/ 075247PCT/ US2011/ 062829 12 with discrete protruded extensions 48
extending only froma top 42 (i.e., first) surface of the web. The
sidewal I s 44 of the macroapetures 46 remain free fromdi screte protruded
ext ensi ons 48. Suitable formed fil mtopsheets are described in US.
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i ssued Apr. Suitab®OlormEAgim Qbpshies Gre PREGIBES IRNES. | FHE.ONP.0F, mmsneh@[hﬁsoby
reference. Ot her_a erture formed filmtopsheets are disclgsed in U S. Pat.

No. 4, 608UsHBeq &y 1G5l SaPyt NosbietPSdylullone. pozlg. issgd hpg, 13p4¢82: Ngb- Pat.

4,623, 64%. 4GULRBO4 Btadel. ki all)sauRd ARC3, 182, G3BPat, Nal ¢h6§04€5 aAmla@f ROr atwd by
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of the abgldybi®ePreer & GEnble Compayofdhisdnae Ohioc as H)HBWimeh'ave a fluid
di stri bution Iaxesr as wel I8 as a fluid storage layer. The fluid distribution
I ayelr5 t ransf uid both downwardly and laterally, and generally
has nore per maabbsbiteyt cdfdl § @sSsatiapy hdpim depvet astort Bedifyl fliidh GcBira@eddriayer .
use. The core 18 can be manufactured in a wide variety of sizes and shapes, and may be profiled
to have different thickness, hydrophilic gradients, superabsorbent gradients, densities, or average
basis weights at different positions across the face of the product. In certain embodiments, the
20  bonding layer 20 can be part of the absorbent core 18.
An absorbent core 18 may have a fluid distribution layer as well as a fluid storage layer.
The fluid distribution layer transfers received fluid both downwardly and laterally, and generally
has more permeability and less capillarity than the fluid storage layer.
In addition to conventional absorbent materials such as creped cellulose wadding, fluffed
25  cellulose fibers, wood pulp fibers also known as airfelt, and textile fibers, the fluid storage layer
often includes superabsorbent material that imbide fluids and form hydrogels. These materials
are typically capable of absorbing large quantities of body fluids and retaining them under
moderate pressures. The fluid storage layer of the absorbent core 18 can be made solely of
superabsorbent material, or can include such materials dispersed in a suitable carrier such as
30 cellulose fibers in the form of fluff or stiffened fibers. Synthetic fibers including cellulose
acetate, polyvinyl fluoride, polyvinylidene chloride, acrylics (such as Orlon), polyvinyl acetate,
non-soluble polyvinyl alcohol, polyethylene, polypropylene, polyamides (such as nylon),

polyesters, bicomponent fibers, tricomponent fibers, mixtures thereof and the like can also be



In addition to conventional absorbent materials such as creped cellul ose
waddi ng, fluffed 25 cellulose fibers, wood pulp fibers also known as
airfelt, wodotxwsisdre fibers, the fluid storage |ayer of remuspelivczss9
superabsorbent material that inbide fi3uids and form hydrogels. These
materials are typically capable of absorbing |large quantities of body
fluids and retaining themunder noderate pressures. The fluid storage |ayer
of the absorbent core 18 can be nade sol ely of superabsorbent material, or
can include such materials dispersed in a suitable carrier such as 30
cellul ose fibhers L the formof fl uf or stiffe ed fibers Synthetlc fibers
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Superabsorbent material

20 Suitable absorbent gelling materials for use in the invention can comprise a substantially
water-insoluble, slightly crosslinked, partially neutralized, polymeric gelling material. This
material forms a hydrogel upon contact with water. Such polymer materials can be prepared from
polymerizable, unsaturated, acid-containing monomers. Suitable unsaturated acidic monomers
for use in preparing the polymeric absorbent gelling material used in this invention include those

25  listed in U.S. Pat. No. 4,654,039 (Brandt et al), issued Mar. 31, 1987, and reissued as RE 32,649
on Apr. 19, 1988, both of which are incorporated by reference. Preferred monomers include
acrylic acid, methacrylic acid, and 2-acrylamido-2-methyl propane sulfonic acid. Acrylic acid
itself is especially preferred for preparation of the polymeric gelling material. The polymeric
component formed from the unsaturated, acid-containing monomers can be grafted onto other

30 types of polymer moieties such as starch or cellulose. Polyacrylate grafted starch materials of this
type are especially preferred. Preferred polymeric absorbent gelling materials that can be

prepared from conventional types of monomers include hydrolyzed acrylonitrile grafted starch,



Super absorbent material 20Suitable absorbent gelling materials for use in
the invention can conprise a substantially water-insoluble, slightly
crossl i nkeo,2opar7sisal |y neutralized, polyneric gelling merrcenisadii/odises
material fornms a hydrogel upon contact4 with water. Such polynmer materials
can be prepared from pol yneri zabl e, unsaturated, acid-containing nononers.
Sui tabl e unsaturated acidic nononers for use in preparing the polyneric
absorbent gelling material used in this invention include those 25 listed
in US. Pat. No. 4,654,039 (Brandt et al), issued Mar. 31, 1987, and
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fibers, sheets or strips. These macrostructures are typically prepared by forming the particulate
absorbent gelling material into an aggregate, treating the aggregated material with a suitable
crosslinking agent, compacting the treated aggregate to densify it and form a coherent mass, and
30  then curing the compacted aggregate to cause the crosslinking agent to react with the particulate
absorbent gelling material to form a composite, porous absorbent macrostructure. Such porous,
absorbent macrostructures are disclosed, for example, in U.S. Pat. No. 5,102,597 (Roe et al),

issued Apr. 7, 1992, which is incorporated by reference.



25Whi | e these absorbent gelling materials are typically in particle form

it is also contenplated that the absorbent gelling material can be in the
form of mmonrostorsmirures such as fibers, sheets or stripeCTUSCEIR/062829
macrostructures are typically prepared by form ng the particul ate absorbent
gelling material into an aggregate, treating the aggregated material with a
sui tabl e crosslinking agent, conpacting the treated aggregate to densify it
and forma coherent mass, and 30 then curing the conpacted aggregate to
cause the crosslinking agent to react with the particul ate absorbent

gel ling nateﬁial to Egrggg.cqnposite, por ous absorbent macrostructure. Such
porous, abso 10 %s are disclosed, for exanple, in U S. Pat.
No. 5,102, 59Th{ Reguet ofifibers, (BEH@HIaAR matdrial LER2optWARIGH siferdbBeBERQiaairRd by
reference. WD 2012/075247PCT/U82011/062829 15 Formation of the bonding
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material according to the Bresent invention is disclosed in US. Pat. No.
a
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secondary topsheet Bg airlaying the cellul ose, thernoplastic materi al,

and, optieacr yed-f bitduyhisl peperwiiekt refitneei al onto a nonwoven carrier,
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such as, for exanple, spunbonded polypropylene. The resulting fibrous
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be heated to create a bonded network of fibers within the fibrous web, such as, for example, in
the form of a thermally bonded airlaid web. In addition, in certain embodiments, latex can be
25  sprayed onto one or both sides of the bonding layer 20.

There are different ways to combine the bonding layer 20 and the absorbent core 18. The
bonding layer 20 can be formed separately from the absorbent core 18 and then combined later
after thermal bonding/densification. Alternatively, the bonding layer 20 and all or parts of the
absorbent core can be formed together or on top of the other.

30 Bonding

The topsheet and bonding layer 20 can be joined in any suitable manner or configuration.

In certain embodiments, the topsheet and bonding layer 20 can be joined by a plurality of discrete

bonding points that can be formed by any known means. For example, the bonding points can be



There are different ways to conbine the bonding | ayer 20 and the absorbent
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The dimensions and values disclosed herein are not to be understood as being strictly

limited to the exact numerical values recited. Instead, unless otherwise specified, each such

25 dimension is intended to mean both the recited value and a functionally equivalent range

surrounding that value. Tor example, a dimension disclosed as “40 mm” is intended to mean
“about 40 mm.”

Every document cited herein, including any cross referenced or related patent or

application, is hereby incorporated herein by reference in its entirety unless expressly excluded or

30 otherwise limited. The citation of any document is not an admission that it is prior art with

respect to any invention disclosed or claimed herein or that it alone, or in any combination with

any other reference or references, teaches, suggests or discloses any such invention. Further, to

the extent that any meaning or definition of a term in this document conflicts with any meaning
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an absorbent core having a body facing surface and a garnent facing
surface, the absorbent core being provided between the topsheet and the
backsheetwoaont/@shondi ng | ayer having a body facing surfacasand/osesgar nent
facing surface, the body facing surfase of the bonding |ayer having a
fibrous matrix conprising cellulosic fibers and thernoplastic fibers,
wherein the garnent facing surface of the topsheet is directly bonded to

t he body facing surface of the bonding | ayer at discrete bond points. 2.
The absorbent article of claim11l, wherein the bonding layer is part of the
absorbent core. 3. The absorbent article of clains 1 or 2, wherein the

t hernopl astic fibers are biconponent_fibers. 4. The absorbent article of
any of clainms 1 to 3, wherein the r 588M5f t he basi s wei ght of the

cel | ul osVealfiy Yaipsdiso t he basis weight of the thernoplastic fibers is from
about 1:1 éo about 4:1. 5. The absorbent article of any of clains 1 to 4,
wher ei n It he BYSCBIBIATEt CHMBENE: are from about 2 to about 10 decitex. 6. The

absorbent afifdi€p&viehs @RYiofdhe&lndlifB a bodyraling WhREELIY 4 %@m&@@a‘%h@%ﬁr@d@g t he
bondi ng | ayer are bonded together using nelt fusion bonding. 7. The

absor bent &backgre hgyingapodf faging pyrkcq andyn SUrmeH d4caesutie: absor bent article is

a sani tary,Naplhéhe 0bre RANAYL bolE tacify sulie ARSYRRDE rRMbIsER e Ohe MWrbRA Cl ai s
1 to 7, wherein the garnent facing surface of the bonding |ayer conprises a
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surface of thgllilneoppagt?ccf'ige%? (’Vh%l% &0 gar%ﬁrfgc%?gesﬁlgf{a{geeo%'the topsheet is directly bonded to
the body facing surface of the bonding layer at discrete bond points.

2. 'The absorbent article of claim 1, wherein the bonding layer is part of the absorbent core.

3. The absorbent article of claims 1 or 2, wherein the thermoplastic fibers are bicomponent

fibers.

4. 'The absorbent article of any of claims 1 to 3, wherein the ratio of the basis weight of the

cellulosic fibers to the basis weight of the thermoplastic fibers is from about 1:1 to about 4:1.

5. The absorbent article of any of claims 1 to 4, wherein the bicomponent fibers are from about

2 to about 10 decitex.

6. The absorbent article of any of claims 1 to 5, wherein the topsheet and the bonding layer are

bonded together using melt fusion bonding.

7. 'The absorbent article of any of claims 1 to 6, wherein the absorbent article is a sanitary

napkin or pantyliner.

8. The absorbent article of any of claims 1 to 7, wherein the garment facing surface of the

bonding layer comprises a carrier web.
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9. 'The absorbent article of any of claims 1 to 8, wherein the bond points are adhesive-free.

10. The absorbent article of any of claims 1 to 9, wherein the topsheet comprises a plurality of
discrete protruded extensions extending only from a first surface of the precursor web and

macroapertures.



