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OF THE | NVENTI ON The present invention relates to absorbent articles such

as sanit aMp 0¥aBR3 ns) panty liners, adult incontinence deAR¥Y212andages,

and the like. Still nore particul arI y, the present invention concerns
absorbent articles such as sanitary napkins and the |ike that ha '
regions for securenent to a wearer's undergarnents.. BACKGROUND ﬁm‘wmﬂ”ﬂwm
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of layers of material. Th om top to bottom a

| i quid pervious |ayer, argsserss AEABILITY i d i nper vi ous | ayer.
Addi ti onal |ayers may al so be |nterposed bet ween any of these layers. Such
addi tional |ayers may serve various different purposes. Absorbent articles,
in particular absorbent articles such as fem nine hygi ene articles
(sanitary napkins, panty |inEHEED OETHEINVENTON i nt ended to be vvorn in
conj unction wi The preget vaitlonaclates teahsebent\artla\sucless sahitdty aspkad e I
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| ess- expansi ve adhesive systens using intermttent regions of adhesive
typically conprom se adhe5| on for the sake of breathability or, conversely,
conpromni se breathability 24 RQUND,OF SHERNRENHONE | NVENTI ON An
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Absorbent articles, in particular absorbent articles such as feminine hygiene articles

(sanitary napkins, panty liners, etc.) which are intended to be worn in conjunction with a
garment, are frequently provided with an adhesive securement system to maintain proper
positioning of the absorbent article under in-use conditions.

While such adhesive systems have achieved a level of success, the expansive
regions of adhesive coatings tend to occlude pores and permeable surfaces in breathable
substrates. Other less-expansive adhesive systems using intermittent regions of adhesive
typically compromise adhesion for the sake of breathability or, conversely, compromise
breathability for adhesion.

SUMMARY OF THE INVENTION
An absorbent article, such as a diaper, a sanitary napkin, a panty liner, an adult
incontinence device, a bandage, or the like is provided which has: (a) a liquid pervious
topsheet defining a body-facing side of the absorbent article; (b) a liquid impervious
backsheet joined to the topsheet and defining a garment-facing side of the absorbent
article; (c) an absorbent layer being positioned between the topsheet and the backsheet;
and (d) an adhesive system located on the backsheet. The adhesive system comprises a
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PCT/ USCA 71256 plurality of three-dinensional protrusions which %g
deformable into a substantially twodi mensional configuration and (AN 2004

i nt erconnected network of adhesive surrounding the protrusions which is
prot ect eWFHAMB nadvertent contact with external surfaBeBUERII6 he

t hr ee-di nensi onal protrusions are defornmed into a substantially

t wo- di nensi onal configuration. The absorbent article preferably includes a
plurality of flaps which may thensel ves preferably include an adhesive
system and the backsheet of the absorbent article is preferably
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sani tary reaidié is pedfearubly breathatdeire |; Figure 3 is a lateral cross-sectional
view taken along line 3-3 of Fi gure 1 through the center portion of one of
the flaps; Figure 4 is_a to pl an_vi ew of the tosheet of a thicker
sanitary napkin show ng2 : RAIQN OF ROMINGhereon; Figure 5is a
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a further ;gnlanded-Rabhd ¥hew of the adhesive system of Figure 7.
DETAI LED DES |, PTI 5 gli %LPNVENTI ON The present invention relates to

adhesi ve syst ﬁ%“?bsaéﬁ%&‘ﬁ*b}éﬁw%me&r@éswewnaeklwﬁbctdamyntwégwm;ntpanty
i ners, inoentiomence devi ces) diapers, bandages, and the |ike. Absorbent

Article Constipigld Pka Iteral dross-sbednRiPRew YR Ao RS- T SF&Q?*M?&
' shown in Figure 1;
Figure 3 is a lateral cross-sectional view taken along line 3-3 of Figure 1 through
the center portion of one of the flaps;
Figure 4 is a top plan view of the topsheet of a thicker sanitary napkin showing a
preferred bonding pattern thereon;

Figure 5 is a bottom plan view of a preferred embodiment of an adhesive system
on a sanitary napkin according to the present invention; '

Figure 6 is a bottom plan view of another embodiment of an adhesive system on a
sanitary napkin according to the present invention;

Figure 7 is an enlarged view of an adhesive system in accordance with the present
invention; and

Figure 8 is a further enlarged partial view of the adhesive system of Figure 7.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to adhesive systems for absorbent articles such as
sanitary napkins, panty liners, incontinence devices, diapers, bandages, and the like.

Absorbent Article Construction:



A preferred enbodi nent of a sanitary napkin 20 of the present iny ntM)%&s
shown in FIG 1. As shown in FIG 1, the sanitary napkin 20 prefe al%ly 4
conpri ses an absorbent neans (or "nmain body portion") 22, and two optional
flaps 24WOHB3ni t ary napkin 20 has two surfaces, a bBAYYPURIY surface or
"body surface" 20A and a garnment surface 20B. The sanitary napkin 20 is
shown in FIG 1 as viewed fromits body surface 20A. The body surface 20A
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a liquid pervious conmponent that pern?ts liquids (e.g., nenses and/or
urine) to readily penetrate through its thickness. The topsheet 38 is
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cc/ g nmeasuspettuirtg B86caliysi> &t may bs futhe efomeaf a ntﬁtgﬁumnaThexltﬁaI @oftidhtdr @tipconponent

44 is pref @fn I*Pkﬁa Eﬁé;rtglgm)ﬂ dma-llihs?de g&Un§'o§"ﬂﬁnﬁl ndt e 0" €
hydr ophi lic cor or it can ave e Sane ydroph|I|C|ty
as the abs?ﬂd HiR« the sRilre tops ﬁé%ﬁ@dﬂa‘iﬁt@‘%&éﬂms‘%’ ﬁﬁﬁnﬂiﬁ‘ﬁﬁéh‘éq‘i‘fm be

treated wi tan ke rsadeffaame adfiii and the bngitidinap side ipdetionsnban bet mader ﬁorhyadﬁmahl l'ic.

Pref er abl Ymatbﬁd@f?c?xatsg%bﬁiﬁ ox{WoQE:P pilicity as the absorbent core. In
alternative e o |rrent onde pol ypro e nonwoven rraterl al may
Do rﬂggm Bie

have a greater ap&“\“& eayenate dSHiRblen air
| ai d ti ssumlymersvbml whidh td ﬁasm&he qrertansl fdrh Ashiaclodd anyi akhteriglogldel bmcbeabove. | f
a wet |ai dfoﬁhc°d31H§> d ﬁlnil&?ﬂdxh@%u?ﬂ& mﬁnea I&Hyhﬁr@éﬁgﬁm&e% ! fgrial) the

orientation of te i s, pre revers e finished
product, t$78° lPﬁﬁ‘F‘isl a”rgaﬁlﬂ%cg §F aiRe cr‘réfh rspinel ‘?al?uthr%§°'al!)‘8\%’€ tite wet
laid ti ssumlye&yénc (PE), tiowe deasity mllyethyleok dLDBE),ilinaarylowaddnsits polgetiryledfe t he

acqui siti octugpgp%e&;y&ngeﬁ;[dcggg (BbRye can be used Addi ti onal ly, in one
preferred thi

‘i ﬁ{tar% % ]gﬁq &% W densa% | at ex bonded
air |aid nmateri’RicethHepPeiyE Vere °f"f°8’ﬁ BHennd( t hat i s,
no terti arapowtop® maldimetess anéqmcroent)qpeu\aﬂe@v!udmrthe apertluangauf tetwebnchbaumtr10l ai d

mat eri al %ﬁ%@&itﬂo%ocfasédhi Bn s HERE abed o &ﬁ&éal mﬁaas' Wrdint Eh §re¥‘ﬁ' ght of
about 80 g/{n'z Fgg%p/n as o duct No F %fs f) égl
Vial | ci sof tealeplald By speeiiyinga unit axga, ’t“é o %?P&WW& cri bed
herein as tbesmgﬁf:dlmaﬂareaa divirkngathizuotsl Qpemarecbyrﬂmmmdtsuﬁme vﬂ‘hmsthlaamecif&en done
for sinpligst red

mp 1ﬁ1.'it a)‘ea%d%%hlﬂbl&ﬁ@ thé !ﬁ&otxbﬁt b%a@begg Iy{ gde afcﬁl’é%cgg#ﬁ e

enbodi ment than It Is to Si ousl y odi nents.)
The tops he"é}f1 nYEberRf aRItUFqs SR depgnd Wﬁruémb{*ﬁéﬁ‘sc‘eﬁ%én‘“ﬁ 9Yhﬁ§ng85°rﬁb"c§nent s. In
t he broadeﬁﬂw&mdyﬂmdmbmghmﬂQM&QUMmogpmaq&mm&dﬁhn§8 conponent that is fused
to an underlyi ng second conponent. The second conponent nay be a separate
conponent. Alternatively, the second conponent could-be part of another
conponent, such as part of the topsheet, part of the core, or part of sone
ot her conponent. In still other alterrative enbodi nents, the acquisition
conponent 44 may be omtted entirely. In enbodi nents where the acquisition
conponent 44 is an integral |layer of the core 42 or omtted entirely, the
topsheet 38 may be considered to be fused to part of the absorbent core 42.
I n enbodi nents wi thout an acquisition conponent 44, the absorbent core 42
can be conprised of at |east sone types of fibers (preferably synthetic
fibers) that the topsheet 38 can be fused to. A sufficient amount of these
fibers are preferably |ocated near the body-facing surface of the absorbent
core 42 to faC|I|tate the fu5|on Alternatlvely, |f the absor bent core (or
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.The topsheet 38 and the lam nate 44 are preferably bonded at a piﬁr@%15%~of
di screte bonded areas (or "bonds") 52. (However, it is also with e
scope of the present invention for one or nore of the iqﬁhv%g#gl bonds 52
to cont X 0EHER ot her so that they are not spaced apaFFT - crete.) In

t he enbodi nrent shown in FIG 1) the bonded areas 52 are preferably spaced
apart and distributed over the body-facing side 20A of the sanitary napkin
20, with the exception of a portion thereof that defines an unbonded w ndow
54 in a liquid receiving zone of the sanitary napkin. The di screte bonded
areas pref er aflpyefepaRkibSGirdetis iobthe pessels ifh2ntionhthe bedyi surfaceaf thedopsbestnpl i shed

by heat lar .pr - ; ' ' incal bonds,

ﬁ%ﬂg%yﬁ%gﬁ% ;gé %%Jg gﬂggs g}ggrolé g@ﬂ brfed A0S, HEANHRALE RS REaling

and the ressure ca N .any sultabl'e nanner, such as by
o g B inpoRes £ g HRodtoh Seastie ARG L SGHL S P SRR IES, o ach ng
the mat erfiglisg @ffo &l Ring dbsaabed Yyahe absgrbentpbzt Ghe Hodysudacetdfihertapsbedtal s, .

appl yi ng yacuum pr I I kh@blgitiRARShd A3 trésdiig Re adapt ed
for use i#i? ';)Frrl_n% d?ﬁ@?%pgxggﬁ:ggﬁeﬁfg% l_it%lmt?ibééggtm' ISigltti.on dco(S onternt 54 are
descri bedtop#eﬁthg’e%a%‘ffa“éWe&FsWh@ ipdip. \Heﬁb%tszéﬁfsége @égbqgét ent 4,430, 148
Schaefer; U. Sn Pplefoired 4mbadimeMb thei tepshedt 38tcomiprises dnIipetRaed farmad 5Ba, 999
Persson) et.al. . U.S S pdedid 9 , 5 di1s ladspgbash; U. S.
waioni 1, S ey RS Pl I GRS e

e) Jr.) et . . 84 and
4. 919, 756issusd teAh et bawhich is magketed gm sAnitary ReR i

854
%{mﬁﬁgﬁ% cation
Serial Nopy GFé Phcbicf 6% Ginhtel Comphdyeof Qlireimnfti, DEe, Swrh al apetreddiimeisher 14)
1992, th { Licati 3} '
S rﬁfé%?y Q}%@rgeg'/ag %F}c’é@& %g&-&ﬁ%& g%ﬁ%ag FitR Pédtuctt 39 FerdSHAN,

Publicati®B \ ) usi on T ng Qref.era%d¥ onprises a
pluralityDof Inptbisvpraieaed rembpdmeple fyang mappiagurg dPYang Ciﬁ° Bﬁtter n. The
bonds 52 gmpuke fih isprefedbly pravidey withfafserfetant ipearparteé the®@ingures 1 and 4 show
two particul a’h%eyacgﬁiﬁti&{ Ecggpofagﬂ%mcapﬁﬁmrl%") I ged weeliath geabpsherngs 52 t hat

, a

nmake up the pattern can of a n_.view shape. Far. in t he bonds
52 can beTh‘h&mﬁe laysy rﬂro‘f"e‘ét‘i‘sdlsbcﬂgef 'IBE}P‘%Fe t?ﬁeﬂggl,lmlé &ﬂé}“ﬁf"?&g (elfges such as
circles, gmgetar fidedr shettgngtips pf chiatariah diepseaordbanided [fibrus, muitiple laygral &r shapes.

In this e | :he I {918, Thdak tMetthy/ar®thus,i r cul ar
bonds. 9 m%gh%fggﬂo{@%%%%%égf%?g?ﬁg?g{ef@gGm'}'he. f use i onarbotrlll1 s 52 may
be of anynejdimitetesiagl unfoldad;layers opshegts of mpt 'eltyﬁ%%crqglé@o? REBE/ - fraci ng si de
20A of t hgiag providarvpidaihichebéneath theatogsheet§ 38staiincatsse thdahidity pletbe samtaryf usi on
honds 52 H{pﬂnletroacm‘-%’ HE‘\@H@%@)& AELEhelt WL -In ki @HERASEEMBJARRene BEKFDH MM and

p to less n abo

ranges u ) ut 3 n.the sanitar apki ns wn in

i aRo 1 P herca, e peaubiiep SR PR PEIART oy Rl Bofis S

di amet er . fdrgesvioditiay theusinitaryboapiiin @0 t Heis nimpraved regigjance fto shunghing.s Pheef er r ed,

especi al | y, Yi’ls&i%ntc&‘ﬁ GRhr MEAVFh A0 8h LfEide hvekdse bofSize eliat Dedgealitathat 6F ovi di ng

~ fusion bonds W ttp"l mat}ll er di rrﬁte's creates manufacturing difficulties.
In parti cmeé?ESh‘ifF?%’PEEFst s %?Péﬁ’@ BT er ed because_ application .of the

pressure necefhanyquisition: cstopoaet dbstiotdy benliguic permeablayi ABe ACqU§ce area

| ess thancﬁpgdﬁgml%dﬁg‘a!sa,p%féﬂﬁ @bmplidrt, dofeklng, HEAfoatinitfinghe tapeetsured film

ma

t opsheet material. Providin si.qn ban 52 with, di t er than or
equal to SkipmTbg aﬁ‘i‘&%‘ﬁéqne?mﬂ’gge e‘"é’ﬁ’alsc?uom(’%?"tf%)c"ﬁ\é%%ct ‘o\?esfdgfia?r%zi‘ﬁﬂ{é consuner
accept anc éachi fidee Thpesquisitied chmponehbffsinerbe ofsne puitghle siphandighepe. URRE filmis

desi gned Exﬂb@di}n&ﬁ/sﬁ& L35G 0 tRAssuitiibPstabohéht AN e iflieahipeq a gtk yrackPr ovi di ng
bonds having such a la i

rqger sSize sfesults in.an_i J ”{aﬂiat t here
will be awitBshghtlyyoncgye ﬁ&wmaﬁxg%é)ongo&?zgfé%psg%g %ﬁ‘%}é@q‘ﬁé g‘%sure and pass
back t hr obedy poontruf sheasaditarpwepkint 20 Theatimensions Rf the acisitog §eFPYHEt he f usi on
bonds 52 ﬂﬁ,ewafegr%plr%eéﬂﬁ&eﬂotnw Qurkd128 BRRUSE EheStopsheerpas.t tn ot
) 0

di rections ose S, spacin have al so_bee o) .1 endency
to col | apsebedimenst, Syeh 18 ?Cﬂsﬁg?%%ﬂ{ fﬁ“ga'yfﬂﬁﬂ?rg’ \%\%\{ 2’% tﬁee%rgg%?%ﬁﬁ% gher
rewet . Theid.usitencdusititn Gapareat prrbeindhs formota pitnaf awterigl thatdesmalley t hat not
only enhar&&:ag .e}z}ggorge?;&ﬁg@nce of the sanitary napkin, but al so enhances the
user's perception of the softness of the sanitary napkin and its
absorbency. A bond density . of betvve&ln about 15-80 bonds per 9 cn¥
(including the area of the open windoWw) is especially preferred for these
pur poses. Lower bond densities will tend to | eave users with a perception
of | ower absorbency. Hi gher bond densities will tend to negatively inpact
absorbency. The bond density need not be uniformover the entire surface of
the sanitary napkin. For exanple, it wll be appreciated fromview ng FIGS.
1 and 4 that there will be areas on the surface of the sanitary napkin such
as in the closed geonetric figure {described bel ow) surrounding the
unbonded wi ndow 54 that will have bond densities at the higher end of this
range) and other areas that will have bond densities at the | ower end of
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The liquid receiving zone is the portion of the sanitary napkin t Ab ﬁ]ﬁ
under the perineal area of the wearer. Preferably, the area of th offibd
wi ndow 54 is at least as large as, or larger than the perineal area of the
wearer. PMOMBR y, this area is greater than about 1 YRR wide in
the transverse direction and greater than about 5 centineters |ong. The
si ze of the unbonded w ndow 54, however, is preferably not so | arge that
the apertured film 38 is capable of appreciably separating :from contact
wi th the underlying acquisition conmponent 44 in the area of the unbonded
wi ndow 54 due The a&qisitivkconipohmndi regn bhetade rfronl anyt metesialsishitable fapke n 20

shown in Fl, %arpto&% tﬁé‘i‘?x%'&%ﬁag ‘r’]éﬂtf"ﬂgfl}{‘%&é tdpa(\)s@{ 2 ALA Yne ﬁﬁ”h?er a%r;gu gﬁ&’:‘t t he

I ongl t udi na V& transvers wever, in ot nts,
parti cul ar compangat 4 ma ifemexamples B F?rawe%aﬁwprm ‘§ DRBYAYRE: materigls. yTgfhaped
about the fibas sy ethercoapbiients dfnikese tria&nanahmndedymhmd,cuupﬁmanamnaﬁﬁcset

pr cf or r ot SHEBT TAREC Sl ShINER: byl AL ARMIE, BEVESRHEL, BASeud Ty 1y

a plural it pylem wgreowycnbﬁagele@sa@r%géaﬂﬁ n Seitpdlecrpniralfifent }nﬁhl Bfotione| osed
geonetri ¢ kélmlyse, &botheFhaned! divert. gHlen®ignisitiof icomipenenitdd mafy cisoetst dylemt

plurality gh&;&gg&:@:&@dﬁpﬁcx@% &RGRAosk Tiv s U num%erc atl dap@aﬁﬁ&tmpw%ve

i nwardl y-o urvi near I nes ar dow 54." The
Wi dth of t PRRTRYERSEn b FEfE PHA TBRbEIALSifsY ra\.EIPE’CF%“Spr Hhegs mplude. b e ngt 75

i nches (abditited tQ air)laid} wet kid)andltbloes] spmbomided, Tdaﬂieﬂemgtxﬂrallgrbohdeﬁgiatrudi nal

di mensi on u r y t i 8 cn) as
measur ed alg%mgﬂt ﬁoﬁqe@ 38‘”&"3 rﬁfege?#t?%exr Ib?ﬁ%Hofsgt et gglﬂfetaar% napil ra]:? d20 The
curvili neaFOm‘Plﬂ@@nthrth? ’?éegt’h‘é cl osed geonetric figure preferably include a
pai r of | ongit Sditabkl thyrmally bovded weo bduenvtaveare wetist#vhichheay be referred to as

| ongi t udi nai‘fiéﬁ{’}"t@ﬁﬁ@xﬁgf%%ﬁ@%ﬁ%@ﬂ%ﬁs Hafenly ?Jgesrsélehtrﬂaa%gn&ﬁrmruuﬁ two rows

of bonds whereé ogrsqtar leavag;%sgf @galé%‘ﬂé °I'hte)>s/e8| de

fashi on. THeg®en s fbsepdeny Auticles,
bonds 52 nmidprney,fet aleen Aaghst 27e 19P88s| gned to wick liquids in the | ongitudinal

direction and gyqy quﬁ'c[d?mgﬁﬁl{dvﬁtr intif® &rs\ﬁngé %a@c{mﬁﬁ%ﬁ%ﬁﬁ%nérﬂﬂ PRedrdbpnSver se

direction, particu ses nmenses ttr roach t'"he
| ongi t udi nSPTRTSES 2elipuite gl Byo trrréﬂr?iaq &Fy‘pnarmern % {13 THBIGEtE {OF e
cl osed geohaetcmdm'yfuogshw")t 4ﬁapre§mbipunni§nstchentﬂr9be’u @26 giod) $anbonded

preferab' y cxtaynoﬁw;wnlmaa%n réfeﬂecﬁt Byt Ntoommwscﬁﬁ eg. 9trhgures
13 J'/3§ a‘? 8’ 1g3§ﬁeg Usoogfz gg) The A f
arcs conpr P fpig @ Eipemyely, ANgifad u th ® BRPITRRUSH i HAT

cent er | i nepreferdbiye hssaaivoalr yolwap lof mbouhisZ cc_{gr rmﬂaburcde ar 689 dpees38B squrari ng t he
cusp-s hape@ertlhgtet @@opra&f) %attbyavalagé)p&e JRE, Héastred 88hy tHe\Ihplao¥®afbupnds, but

t hese bonds ern, ere are al so bonds
52 | ocat edc‘ﬂ‘tﬁ‘ft%’?{g’ pﬁgpf@?“%‘h‘d’r}bg’iw@?a% y%(ﬁat“g(?gﬁ?“gséfm‘frﬂ’es cl osed geonetric
figure 56. TheThwdewlu'mgﬂnyhrngthpd@neatamr tegiaryrtopstrens”) iR erajerB i deraprisehdow 54.

The fusi Onahﬁiﬂﬂsorﬁad &t Pmdoﬁx@c%ﬁﬂati%ys tla&atlfeeoﬁd@d b8 powdek b@ritﬁ'ngfﬁﬁll&ék 32t t he
sanitary

second end, re 34, .an e.rne .th

oo 50 bphen dn 3 gscate sibodRath ik rnonded Siri e Rl SRt Bt LG

t he unbond@®svdeticlose Gersraboytr éﬂ%rmmdyr bmsl@rr iahd wbent e lateuiseatingt (1 524 y all of
the body-f gghp 9 0?1' &hen 484 oPihet ) AR Ihaéﬂ%xsxp%tgmoér 26u0b0 ghe2 sarbt 6y napkin

that is |nb any, peri att can ,al so be
arranged i Lﬁﬁﬂlﬁs %]F g@ ea‘iat‘fm%s ﬁ?‘?@faéer g’f)wlgﬁ?i §“Sgr?cﬂl n{:l forms a
"quilted phd)xtded it laxU/tmaarsbecpnﬁfmhlb'lqbtanteld@S roaddet M RB20pYIdffeqmaMeylimr r anged

ina pattei{g &h@h&ﬁ&}m@%ﬁn@rtéﬁaﬂﬁﬁtcamnata Cdnkdd)! ar bonds arranged in a
di anond- sha %

ure e i gure
57A pref er abl yTé"ﬁg F%%gygs bred’r"%l’ria@}' ?5?‘“?)8‘31&%"4‘?@[" %Pgsémtgotﬂh{n&n’r °§§?Je 57B.
Thi s encl osiedhid mgtenel datke spapbereled polfpropylenemonwéveadnaterial.r Shespahondednond
shape to ap,Q ﬁ@ih ?@ a, prioebdISid loP RAHEMHERN B the belReds ¥FifHEngl Bis 1aRindted pOrtion
of the di anbn hape fi'gures are present due to space constraints. For
processi ng reasons, nost of the bonds jn the quilted pattern . are preferably
spaced apart in the | ongi tudi nal direction a distance that is equal to the
radi us of the bonds multiplied by the square root of three. The acquisition
conponent 44 can also be at least partially joined to the topsheet 38 by
adhesives. |If adhesives are used, the adhesives can be distributed across
the entire interface between the topsheet 38 and the acquisition conponent
44. Preferably, however, the adhesives are not applied between these two
conponents in the region of the unbonded wi ndow 54. Any suitabl e adhesives
can be used for this purpose, with wet strength adhesives being preferred.
VEt strength adhesrves are those t hat retaln thelr ab|I|ty to bond |n the
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The strength of the attachnent between these |ayers is inproved, rel |ve to
the adhesively attached | ayers of currently marketed ALWAYS ULTRA ¢

napki ns. Because of this inproved .attachnment and the resilient nature of

t he mat erw@}ﬁl o§QNPrising the acquisition layers, the sagitigdoniaapkin 20 is

| ess subject to undesirable bunching |n use and is, therefore, better able
to cover a nmaxi mum area of the wearer's panties (that is, "area coverage"
is inmproved). In the case of thicker sanitary napkins) the integrity of the
sanitary napkin is greatly inproved in conparison to thick sanitary napkins
having ,airfelt absorbent cores, und condi tions. Typicall LN
sanitary noKARDal ARG has @|cplineg O §9°“f ﬁ,@r i, peasyredjat B Presthie P{\;G%g| | apse
and sl unp Rascilsprand ar moibd avdhisneo of hbowlel3.acd@asnashized we 682 diyndsnparnsguarase of

thi cker Sa&h&rﬁé&{r n?%hdaa sreroﬁvaortgénem 4 id pefeta%glw hfe. L9k Riq Gih

i nvention) however or ce r Ire the sani ta na nis very
cl ose regaoBIPaRERt 44 My Be more RysEon, ﬁrﬂtaa‘r‘b ?Pé?f%f"ﬁ oPEE, fif CgLh #ﬁ'f’
i ndi cat es Hydsiphilicity a¢ the Gbsdrizenb aorehilfigdesired, Shcmctcmrsmmctwmpm&ntancbadrby

condi ti onSye, teﬁ wifldi stdfadvacttteagem@ efae maraei@mo%,rardawu@e%réfé}@olp%f acing
si de 20A OL é aregioninthe liquid receiving
zone t hat %sam‘é’é ﬁoﬁ'&é?aﬁlb&i “f8°f%| imnate any interference with the

acqui sition ofln hltqnatrds cmhmhmdltbyhetdpmlbpn@@nb'empﬂemmnb@mambl mynaxi m ze
the Iiqui %abaagteaegop@mr bisiywakht! &8t ﬁﬁ?bé YacSPKidair BREHARS @rRgNt core

42 lies u he acquisition c or bent may be
any absor Dé‘ﬁt USR] §n§]ﬂ e F@teegbg%ggbegta{’%vﬁs bfrab‘t’%ba“g ss}’%tsalﬁ?ﬁclﬁﬁeqdr 321 Bi dg
(e.g.) nembpreoydrononwdver matefiale thelsiontation ofgbe amigatdprefetabifyrefesseiing
surface, asogl?z{t gl ﬁb@ﬁéd'lﬂod%@tr frR @t -Bbiied S H@Pnonjodertisle®d qtessabowae absor bent

core 42 manuf act ur in a e. vari of .sl zes (e.0.,
rect angul a‘¥°t Waﬂssueh@ﬁ?rgl g‘s@‘e B5g° b@ﬂ%"’r ?Qﬁ"r‘%&“?‘i’%s} ?nhe ?Cr?u’tsﬁ'@npr eferred
enbodi mentcosiponantsi desdEib@l aliovefeart breusdd. aMdlgsnallY,he oatbsttgfetredrﬂn@@r U@y s

rect angul axra?ﬁﬂembédtﬁ%maa fowZ&enkiRAthtek Borfled BiR 14d/mBtemd1lcgr b 1B aé hh@ eltei phery of

t he acquisiti.ap N. 01/10373 PCI/1,.JSPQ/ 2125 onent 44.
-t he-entERRHER COPRAT (ok5m0 Aoy e i SRy R o, emiy ogg

shaped, arigndsl dna}agiematphelrsw#béc @c@ut Birposgris & oratasiabhavingda bﬂﬁiﬁewaﬂstmf be nt core
42 can be BRUREMINeRWh R Praiugd N6 PESIBFHB, Gfhidh & Wbtkirkd Sfednb evdikisest, er i al s

comonly y y napkins and ot her absorbent articles. Exarrpl es of
sui tabl e a@gf’ﬁ@h?ﬁ’?}&t@r al s include conm nuted wood pulp which is
general |y ref dihedopsheet 38 igigenesplly: deserilysd cheredn pubeing fuead do Mep agqmisition own

pol ymers i jagipbietind184.CPhie had beeh ABRCRE bivhplitityl dfatessdiptiom I{If isedsietto Alsowss- | | nked
cel | ul osi C, f| ber.s; S)émt) cetnreﬁ fdlable gug)h Asuifahd qpl%ddgs%geesglg gbggr S; peat
noss; tissue Pnéﬂ?& I'Ssue W aps 1 Ssue | nat es Jorbent foam;

absor bent esthodigents. )su MWbéﬁtmﬁblbyn@F"él t°al9§‘br°r§efﬁ?reg@¢11=f HederHingr i al s; or
any equi vajogipbneis! i thidlbradtest £6xbd, ittbsahcet odmprisee: fist ompohertithet isfiesed of  t hese.

fhe cont 947 3L sPiRd GO0 LURARR. O'mb GcARSrlighly CRlg HIEY Bpafle. 2l o0

(e.qg., t he®aBs 8P core ave var |n(F:; profiled so
as to be tdempResnt.i Alemtxebht@raecoqémmsm Fould; b pars of gnot%qmemamt, bent

gradi ent S)suct@ﬁs pRAVEN thel espsheely p&lﬂdf tHewefe, avparagfosotnd ttser ‘oangdtt?ntaqouuni tion
Zones; rrse [ t
g&%a@er?}&we TemP cg&g S éﬂ%{cﬁglsﬁ%g Eginsrﬁo'ne é4"1rﬁgl’6e%ﬁtted elﬁﬁre 89 R

absorbent core be c atible
with the cpggqogwmammthaweqw@m FPEPRERA 4 S0 ioErb 188 e (e §OR4R 2.

Further, tdwgtted ar@xrayr,dhatvpslream mepbacinsidered td beefuatiStorpasuf tioabsorbay  be
varied to accgrgg BbSufdd it mrgc%@sﬁraﬁ tmﬁ@omﬁmn&,t QAR an

pantr [ i nel’cé)re sani sani tar QSB
t he pref ertreegmpritpddf aidlaast %Chltﬂ/%ﬂ’qsﬁ fibrss @FQ&FW‘HZ)W“PHE ﬁhﬁ@cﬂ"ﬁé‘%ﬁtm et 42
pref er abl y3gcQre faRa té. mrtttfﬁclm RERAntadfIthdsalifilersBteepretablyl Iocatddi ieapthef er r ed

enbodi nent is mufti- d ri %to
about 7000 ieATRiTBRHeisI I iRy B2 SRRk s SRS MBS b ay e 88

about 10%abeorbint core Suzther pesler g FHTBRIMEN) eRITHESS NOWARH weﬁélteetppsapet 88r
absorbent gelling material) particles, and about 3% | atex. The absorbent
core 42 preferably has a caliper of algout 1.5 mm under a pressure of 68.9
Pascal s, and a basis wei ght of about 125 glyd2 (about 150 g/n2), i ncluding
the particles of absorbent gelling material (although nuch higher basis

wei ght materials can al so be used). Preferably, this nmufti-bonded air |aid
absorbent core 42 is formed by depositing three streans of cellul ose and

bi - conponent fibers) with absorbent gelling material . particles 58 laid
down with the |ast streamof fibers to ,formthe bottom portion of the
absorbent core. Wiile the absorbent core 42 is shown as a lamnate in FIGS.
2 and 3, |n preferred enbodrnents the frbers are bIended together to form

Y e Y T I




In the case of thicker sanitary napkins, the absorbent core 42 is
preferably conprised of airfelt. Sui tabl e absorbent cores for thi kAN 2004
sanitary napkins are described in U S. Patent 5,234,422 issued to Sneller;
et al. Inwaomaberred enbodi nent, the topsheet 38, acquircigdoori2éOnponent
44, and absorbent core 42 can be provided with enbossed channels as shown
in the Speller) et al. patent. As shown in FIG 4, if such enbossed
channel s 59 are used, they preferably lie laterally outside of the

| ongi tudi nal l y-oriented concave lines 56A defining the sides of the
unbonded Wichd®w fadd BhenebpeHRPAHdAGn RAE UBRkiSent bereewéti eehahmeﬁhﬁg and
contained in theﬁtgbsorbent core 42 fromwetting articles which contact the
sanitary n§ such as pants, pajamas and undergarnents. The backsheet
40 is prefer abihythﬂesﬁifmeéwmb@dmtemhbMWthtdra“quESd&t? aequisititoreempomghedabl y i s

I per vi 0uS id id ﬂ'cfeta@w )dﬁtec{ ® e apmmmgsfheét 3lsruyrmamn ﬂ'&ﬂxr@ﬂﬁé‘ BeLirtAD 1S
preferably,

flexi nat used here he term
P Pext bl e* PEPEbolsRd adlBn grnonssl LRRATAL esshatpam sebeited "cont or m
to t he geneerass ashgipe ofitheir swfecesthat fornst & Ebdndedanegibwdip orifthe bistyefsingsite 40 may
conpri se azm\éeme%ma@m@g&eno 15 1 3 JAN ~1, WD 01/10373 PCTNSOOI 21256

mat eri al ol r as t | astj f'I 0 I hyl ene or
pol ypr opill gneyﬁrﬁ {085 i) @“}Q{n@pﬁt& S % et}%ﬁfi?éiy}qlﬁaﬁdrﬁ ﬁBEﬂf@ %fedhiﬁ%“\}"e
material . Perdedrass jor tht’edsb')aéks HElewevrs, itss alspovijhin thel snope ©f Ithe prasenhg a

t hi ckness @ivedtioaforadie ok nﬁr&iﬂhﬂﬁd&ﬁu& bohds) 52116 caif bach ofhed sd Mikt(tReyrd | S) -

The backsheet d,and Vi a nore
clothlike g%p a(r%gggéﬁgﬁ iche??)sfrmlge g8§3§’ﬁ‘ée °%‘Wge¢ﬁtg?’?‘{‘7§ %52to escape
from t he aP§dreferably spaced m@r‘c(and distritiyted overtbe bydynfating side 204 op the\semitainng

exudat es fhipkirpﬂﬁ%tﬂ%éd&&&ﬂﬁ@ﬁ\of riGCthefe6Rthat #efined afi WhBoARL Bwhask SHEEL

mat eri al '§11%25acc91€% as P duct a 8 1401 fromthe d opay Corporation of
Ci nci nnat i KHE4T sgmeag{rhg e backsheet nmaterial is a |lam nate of
an apertured fﬁ%élsqaeﬁbe@et hra@smefs@btme@pm fusion bewgds 82t The fision £86bd ssued to

Thonpson wﬁuccﬂnpmcd yehidaCendiér plassrd Bends,maltdasinico erds,N aﬁic hteehat@mer ed

capill ari ef, b a e amnatedtoa
m cr opor oug Caﬁdttﬁ'be]hlé H SE&PIC%‘FQJC%]’@ %%Anggxﬁ%rlﬁ 8%%% ﬁ‘pyat e|¥t Linn;g?? 073.
Materi al s ?’égﬁ‘?’ﬂ@ﬁ“‘&@ bbP@H‘PhéPfP’ém squnterrEoteimarelie: plosing fhe materisdsran dmvent i on
i ncl ude no#nvilrehy férbiag & phiknelowalon thdmaterifl¢, apsipiap vabuest prévhe,eag eletlikeed, or

ronol | ¢ hi STANE ke 4E LEER] Yospll ‘{ttsm t?thsﬂgffﬁr LR e e Cor i
as pol yur etqm?ee)t 451 ee Kdepraibgd d Rl feaginjomeso @Fofellovaax yetsnter SY.SEPagent

et hyl ene/ a430,148 seﬁtdﬁerussopaémmsns,59mdviP\éPalc,an9JBateam,ss@mtmbh&x pgmterials
i nclude fiklmy § ¢pHd 4719788 ] p x¥s%EJ‘§rGLa§19Ft9FVI5£'?Jm wﬁwﬁwﬂu@' ock

pol yet her gester er cOpo Rane
copol yner, Je ﬂi’ﬂf“gﬁ]r%ge ‘t“d‘t&g)“gg ‘imdc‘b%(?b ﬁé?suedp@?%ﬂh ehl- ﬁ!ddﬁl‘i wed or g
conbi nat i od. St h’eteabﬂpplﬁaaabzeﬁeml Mo pay/94d; 166 r filed tire thddhank of @ped, \etral, onar e
Segnent ) 2 i ietel p e spBjafGh Jafir BATRRACIEE 247208 RERLEY | o
copol yet heél ublication %blp?ggymers are sol d by DuPont under the nane
Hytrel . Hytrel Ths fwsmrnelgm&mg peeterablpconmisks oplufalifjooftindividial flsion bendad2y et her

d I d At och
e o o e %Eﬁ RERL A T diie 2LE t AR MR B AR e o1 2
At ochem SHRIreH} apsht |S’%°W PY%P%%CUI@U@F%{HF@ %ﬁ?&@éﬁ%e@edﬁ@vﬁh%rbﬁ%I astic
ur et hanes @vhitinzdis ap thegatterh han brasfenypihaviewfshaie FoeinBarkce, thowwhids sheagonpany  of
0 evel and,peCGhi @) sfafor %gﬂ%%ﬁfa@qm eée%@thmsﬂgﬁes SErChScifia, gtgaxgt' bed in

Hoeschel e et a g % 868,062 terials arere €d as

br eat habl &§t#f F‘%‘gt‘ st gndstip dike i impgujar n"g?'Pebr da thingpkedimenbr the fusiog ch as
non- aper t thoads j2odoyrestibe/d plamlify df eiculdbeadshabi | ity nmay be determ ned by any
suitable test nethod, such as, for exanple, the ASTM E-96 "Upri ght Cup"
nmet hod. The adhesive systens of the present invention, as described in
detail below, are believed to providesparticular advantages in terns of
unoccl uded breat habl e surface area versus conventional adhesive system 16
1 3 JAN 2004 WO 01!'1 0373 PCTI USOO 2125b The topsheet 38, the acquisition
conponent 44, the backsheet 40, and the absorbent core 42 nay be assenbl ed
in a variety of configurations known in the art (including |ayered or
"sandw ch" configurations and w apped or "tube" configurations). Figures
1-3 show a preferred enbodi nent of the sanitary napkin 20 assenbled in a
sandwi ch construction. In FIGS. 1-3, the topsheet 38 and the backsheet 40
have | ength and wi dth di nensions generally |larger than those of the
absorbent core 42 The topsheet 38 and the backsheet 40 extend beyond the
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13 JAN 2pp~ WO 011 10373 PCT/ US00/ 21256 transverse centerline Tl. The flap
transverse centerline TI may coincide with the principal transvéraséAN 200"
centerline T of the sanitary napkin, but this is not absolutely required.
The fl apswobieems be joined to the main body portion 22 RGT/GHRY213%6 t abl e
manner. Preferably, in the enbodi nent showmn in FIGS. 1-3, the flaps 24 are
integral with the main body portion 22 (that is, the flaps 24 conprise

i ntegral extensions of the topsheet 38 and backsheet 40). In other
alternative enbodi ments, the flaps 24 can conprise separate conponents that

are joined to t?‘ﬁﬁgﬁg B%%ldg%)%}%k Paixégm a ﬂ%xz@laﬂgﬁtagﬁc dHsfri t%ﬁgcrb&'tﬂ?d to (or

associated with |S|styp|callya
| ongi t udi néubﬂwfaemgerdteélﬁA(Qﬁrthe sapitfgy Rapdinnale l}mqemﬁétlt?bls d°§ﬂt§‘ﬁ‘ ae P of

juncture 6%oncﬁ552q§@fgraﬁl?h@¢dh dlirﬁ@erttm fESgredtes i bt l(mm afid fangesaib tp least ur e")
body port | dpenggoutpan i8S st RafihedbuEm ks danfiarul flltiboh® &L TR

body portlé ure In il'Tustrated in
t he drawi ngseferably tabouzt dt531 2@ mae) int Garpeserd Arpyidiag @iﬁl%chﬁ’é%elquﬁ\%}fs &nge 6f | ent ed

regions or |Logs reﬂﬂedfésmugélwﬂaﬂmhmm apérthrel| fime Rpfeglimatetieln .

Stableflasar bed i.n R 8
onti tled » atias PR 7 vl SlysR S abomting afflifs 10
Reexani nat |p@ﬂlculels Lﬁef@ﬂ}\msl gre prcouptersd be‘@uﬂ’r appligadinp °ﬁ tpgrestyts NeRESFAY &4 " Shaped

Sani tar y Napddube ¥¥drid bylad BementMaviafa sirfadeaked Ioss\taan abolttilng in diaAwstpoell 18,
1987, Pat ent tdi Ll n RLaps and
Zones of Dt?‘% &S ennpéfa%%%? éﬁé‘(&g f‘lfn tgﬁis heésgﬁ% F i) Ogi\’%d gomgﬁld}%gn‘b%gbr uary

14, 1995; iametqpsgispter thasweaedl 4 3 Aim in @Hﬂﬂtﬂ&)@é pesafp tPPEPéWﬂétWHif
Under gar menge @%¥@ﬁér%ce§@ﬂwmﬁ speviiel flanepshedt niawdriel sTHd dgettyredifidmied t o

Viéi nber ger ’dgggnegﬁ%fxﬁow 1§LB&st tﬁgﬁgs tﬁrﬁt i%go c&l‘ﬁ@étfep ﬂ?%&&&ﬁ%p&g@'hmﬁgat lve to

flaps that ti,on

Appl i cat i orsucbex laeeermremlw ESVF"PS@ Qheéﬁlat tQ‘I‘”éd’“ Abéé‘?“ﬂ%‘i%’ %Frlt‘i“t‘r 84° Havi ng
Fl aps Wt h pgteeszra bitd unde bessurd fas dackotrokigl the boisland yewef ihk ectareris Oct ober
3, 1996, in, the nane of Lash, et al. The sanltary napkin 20 shown in FIGS.
1-3 prefera]t()’l“y has a deformed regi on that e a hi nge, 70 between the main
body portion 22Thaedest of t8gdisiog bﬁBﬁlstézoﬂea’r'ef?r%gy fRaggiomak thapgbout (}It?f’ﬁ?y napki n
20 pref eralpt a:l fAbditeatsonat Clogea bonds spacings baefalsexieembund to haye g tendénoyrie of
differenti %Lll lﬂ-%sééxl&tltﬂ'ct Yy t)neza rfd fildd, 'Wémﬁ:a&shl% RiHeE T80, Ofhel Aifioh | aPs 24

when they are around anty CI’OtC eatu €S re eac

e
descri bed @énwz ?ﬁpfﬁﬁ@bb’&ﬁq‘wv lhéﬁﬁ?ﬂy%ﬂﬁ °i“f¥ epe i nge 70
conpri ses ahwﬂﬂrﬂhhmnd bmgilsoletthanadsl the wet eperembtxomeﬁtﬂtamfamd qfihisea‘aoﬁmd
region. Q&{Q%ﬁ? 9 agto%haﬁsmotﬁ%myocff ﬂetweeﬁ %9&& arsmormm E"’Z@ cHfth

|ncreased ity tQ create %re erted g){g}& or_t | aps 24 to
bend or fol ﬂlclétﬂ’@ﬁt‘heal'ﬁé’ fherppen windpw) 5 espegia P’ﬁ“’f‘ S 5§ RS 1O al ong
the junct uroencﬁaextsftxet léill tdnd ps 1éade wiethwith@ peedeptidnoafylowerr abiserherz®. Hipkerhi nge 70

can extend 3 tu? wnl]ter?dtéﬁ%aﬁ%?ytﬂﬁa&le{b}&%ﬁ PCTNSOO/ 21256 the entire
juncture 6§’ ﬁl&&_ﬁ S Wt mai n. bod rti an onl

portion thereof: ‘Ftbmtcﬂgerﬁt%&&cd? ‘BthWpar(JS{jﬁ’ﬁ R %uﬁ % og(%%t gégf t he
juncture 68apkit. Fer qama;ﬁle,natyilgbepapmmekedi from vi¢veing BiSo 4ﬂ1@eth§¥frvﬂtlé?ﬁy napki n

20 surroundiig o?\”ﬁke &dbﬁ&etﬁﬁitﬁ %Bpﬁlﬁ%nayagsxemeeato@édl povneldc fighte hi nge
70 has a Iatera

rdnost r i, mal an.out er nost)
or distal, &59107’86 I “Hilf’ﬁ é’H‘B‘UHgé d°§’h§;%dt Xll’—q n%dc?nmgfs # east the
i nwar dmost tmuglemeryd JQHis ednge,aed bitherpeead that wilphaye bpubﬂlﬁylslbm@wéowmddl y
relative tQe ‘iﬂ?&aﬂ%@tﬁ{] . GG oR s 52*15%1%&8 0%t beiien oD% 10 aan148, dnar med i n

any suitable mann )rovi d esired n of.the.sanitary napkin
with incr ed%‘é'ﬁlpfelf%#b?‘qq“t /o t?’?@l"‘e I°§ GHE %thﬁg”g’ﬁ f’éthf: SHHEY 159 spfin
mechani cal 129 tishe boerligsrtioe ltntgestdéﬂm nedérlyimgiabsosbenflaydie sanitary napkin. It has

been found that BB AGER S n%H'Ft@bﬂ %cf&EulW%ﬁﬂﬁSMe E&aﬁig@dlﬁx Afattee
sani tary napki n"w t ext ensi

a rticul e for rOV|d|ng
regi ons of tRaids Rigfrrabhy GistHaY Hveééi{’:es@f‘%l of CPWE%RF%% vﬂktoh nlhlginced
flexibility. The hinge 70 can, for instance, be forned by a process which
has been descri bed as pre-corrugati ng {or "ring rolling”), or by a process
that involves formng a strainable network in the desired portion of the
sanitary napkin. Suitable nmethods for ring rolling are described in U S
Pat ent 4, 107,364 issued to Sisson on August 15,1978, U. S. Patent 5,143,679
issued to Gerald M Wber, et al. on Septenber 1, 1992, U S. Patent
5,1S6, 793 issued to Kenneth B. Buell, et al. on Cctober 20) 1992, and U. S
Patent 5,167,897 issued to Gerald M Wber, et al. on Decenber 1, 1992.
Preferably, as shown in FIG 1, the hinge 70 is provided by formng a
stral nable netvvork regl on aI ong the juncture 68 of the flaps 24 W|th the
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1 3 JAN 1pp+ WO 011 10373 PCT/ US00/ 21256 FIG 1 shows that the fl?o\,matzgmr al
24 having the strainable network 74 formed therein has a |ongitudinal
centerline (or axis), 1. In the , sanitary napkin enbodi nent shown in FIG
1, the | omgawaoi7wal centerline, |, of the strainabl e nePGWWI00/TRS4 S
rectilinear and generally oriented in the transverse direction. In the
sanitary napkin 20 shown in FIG 1, the first regions 76 are substantially
| i near, extending continuously in a direction substantially parallel to the
| ongi tudi nal axis 1 of the strainable network. The hinge 70 is created by
formng the strainable network 74 into the desired portion of the sanitary

napki n 20. bpdy pestien ofdhesanitary papking with thegxpapre ofithe wbended wipdowiiatthon of a
desired st fllblﬁ'ﬁlté@n@ﬂg PREMGTIhy sdafary mpkirb Idieeshidintint bAaithiakes shriifaty wi | |

substanti al | ta' ol F1S 4 t%ébén%gsiﬁ gﬁﬁlg%ggﬁ b%&’&%% Er}{ast’}a"&t?aﬁ‘rg all ot frot

subj ect ed { ext ernal’l i ONsS Or Torces e net hods
for form ngaxaoéthcanﬁarbpéy PRé'tl%b %Oftﬂwématavretrphat@rthﬁrowr#er @a@cqmtmnare not

linited toceabass m(\hﬁchrrﬁtm fige fokatofS reétargolat jjatcﬁ)hﬁ'ftmﬂfd)é)d&bp’iﬁn ot

pressure h f T nunber of

def or mat i or(fdboé'ged wmfj?? Pﬂg? n@gﬁl Fe%g%f’ggoqf ogﬁle%gﬁttagen%@grr ed to control the
applied .force Bhe leq%gbawea zpneqigithecrortion of theessitary aapkin Bt ligs upderdee hi nge
regi ons 70 perinehlneaSsiihe wéayerN REfdribly Ghe drén oFilies @ibIdH Wixdow 34hie arlefspssTat i ons

80 may be { éerra%dorkigrg%rvtﬁan th?#é;mgilif[cg%f %\Qegtgr aPer@}a{)ISUtﬂ.}s%ear{?gQ Elg.hin[e eth. The

out er drnens ons h covers a ace
pl at es t ha#bqu§ 1 seefimeter \glde Bythe trgnsverse) dizeptipny and grggterithan abgehy sendipetetn one
surface of lengciThplsizt of dicamboried ivbialoaf54) Revdvents mréfeAably mdt Bslacgettha ey

triangul ar Gld 201, e‘mﬂe eth in
this gnbodr i%‘r%‘“f"r refer abk@éﬂhavepg&ﬁgﬂ &@lﬁggﬂf%&qta& the um&\)ﬁ 'r%l y spaced
with the cérﬂuertrorlrr@@perert i 18 ds prea gh Eecinipnpded wipd ogvmé"rs}ue fo thedacky

i ncr ement s bording thereint dm theadritasy thpkimf20chew incFIS, 1ah6 emhoasedorf/mgdmszvfss

(preferabl retvéilr WP el Boul e &9@@&1&%& @esemqgmgmﬁts Sﬁam L fhé 1) are

eac ther., and per pendi evenIy spaced

cut whi ch
teeth. The&@b gﬁraetrwaeerta@g (BNt Whiehh dhe S3RRATY PARKR rseﬁmmﬂ S¥Héradase
mat eri al . Tvat pheefrmsveest deateineptheninhbnded wihdome 44 hedyvieestfseh orphrdlyesr i n a

hydraul i ¢ pLESSabAYiE idheirsivert & %cg@lrlmghan the plates to evenly distribute

pressure. The plates are, conpress SQ he teeth onl artially engage
(or mesh). Pr eflért%PdF?‘a“?dn%“ LS ﬁ%{}gd é‘Sutﬂ??QS dt‘?ﬁ‘@d?‘éégﬁ dgfined,, o

opposi t e pbutgdurality of feseeboride \#@ ratrargedhin dhd emfigimation 808 clvked prondirkt ance
toward ful hgegsagerﬁeretosé& Eé%nﬁ&lcnﬁv\%?@% % rogﬁ od BFA 1urtrﬁw &k fatltaﬁt)meszt ouch).

T cally, Tn order ase ‘nuj er rise | am nat e
P PN hea Fokher PLARAOSH SPREHS TS B OE UL A R Pl Ut o

t oget her byntmdéedswindsw tHat Theswidés or trmwersendlmonqmmeﬁ ihtsnﬁgurd: ts prefemblynbodi ment
shown in FLISB% O#SSincHe@QatBhtatl @Scd{)‘ bt itdRa rFoQJEPcrﬁo%%e @iB jbet ween

about 25 - Th or dweb 1 3 JAN
3004 W0 01if3 ?ﬁﬁ?@%i?@%%&%ﬁ“&? > g %Sh‘éh ‘t?é 3 BT EAEen « he
pl at es. | nthehengitwdined contertinesdf dhersanitaryha@lin 203, the forned web material is
provi ded with aﬁﬁ%hrv?lﬁtéﬁﬁﬁk??b%hﬁig'théédosel é‘on%ét‘i@ﬁ@ﬁ%r@fe&%w’iﬁétfd damion 74

conpri ses tern es and,val f flexible
be%r Ing axg °F%P‘ @)9?11131&3 cfﬂcaverllff’%s gﬁd@ﬁﬁ?%’é’ﬁ?@’b?%ﬁ?&&e@“t%% e ngeX|70
with a degbf@epmferabi @nlscdmprise fvo v obkandn whirk thetbpndd J2gnadjedest @ ricons  of
the flaps gbnbly e stue 1cfeeﬁb196h 7%&& BorBaRg a5 behsr&byy kdlativBly digRRSVer se

direction to oet er roun rved rer, anty
crotch. Pr#Fe: °f°n@“ﬁ? ﬁ%&’aﬁd B?‘IF% gé"'?r‘%u‘”h‘é‘gf"é“#é’t %al é‘f‘ ns in the
sani tary ndipdction awd/ paivide bé)ameefterthedlowheﬁtemdanes inldls trembverse #rrwpnle t he
formed regj %ldﬂg%ﬁés' thitYncﬂWs@vdl H&te#fn'oﬁéh tﬁ@lohﬁlﬁldfrﬂaﬁéi’&e e%%es"%'o'f e | ess

ot ons. o SPEEK TERILAR| DIREHBEPRIEe Semaresomens FEGE T PEroRtAley N Sor ve

regi ons or S4g
| i ke "beanwindbwdt atecprefetablyformed dy ctutvlineardnes 26B thiat forrs Icuapkﬂhtigcdrﬁgm@s
structural rigidity and better appearance. The sanitary napkin al so
preferably has zones of extensibilityj;72 for relieving the stresses that
develop in the flaps when they are fol ded down and under a wearer's
undergarnment. The ternms "zone of extensibility” or "zone of differential
extensibility", as used herein, refer to a portion of the sanitary napkin
20 which is capable of extending (and are preferably capable of extending a
greater anount than surroundi ng portions of the sanitary napkin 20). The
sanitary napkin 20 preferably has at |east one zone of extensibility 72 for
each flap 24) and nore preferably has four zones of extensibility 72, one
in each quarter of the sanitary napkr n 20 Sr nce the zones of drfferentr al
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1 3 JAN 2@04 WD 01/ 10373 PcT/ usooni zss zones of extensi bility 72 praieppbl y
have corrugations with ridges 88 that are oriented generally in the
Iongltudlnal direction so that the zones of extensibili | be
extensi bIWOBVI%HErily in the transverse direction. Prefgkﬁ%%aMM%% shown in
Figure 1, the hinge 70 is contiguous (that is, touching or connected
throughout i n an unbroken sequence) with the zones of extensibility 72. The
hinge 70 and the preferred ring rolled zones of extensibility 72 are, thus,
portions of a continuous conposite deforned region. As shown in FIG 1, the
hinge 70 grgadurlrbestidd aPIhd ko Srck Nompfisifig itieneuspishaped figarastliasyalorgpiien t hat

conpri se t{épg@g gﬁ?}e%&r{ﬁé ?a[n“trg % ’fﬁé‘sc%%ﬁ értl?neg%fiﬁrfﬂﬁﬂné &l on,

thus, conp us corru ns havi n ‘gﬁi g g({%eral |y
oriented i cusp-hhﬁpled)ﬁglﬂ%l@fﬁﬁ?@bl)’cﬁlﬁoéetﬂ%% TW&*‘H’%' IS‘P‘M'? °Pé5 ‘I’“ § ¥t ensi bl e
bands 76 |ﬂet,hteéxg;@[ytneamae.gy-eraepﬁqeﬁpent the flap transverse centerline TI1.

Nuner ous ot her nbodl o ontd9f52 o@% fﬁﬂg&ﬁ{ﬁuﬁﬁﬂﬁh&ﬁ?or%@ar@@tstﬁb Plossa FOr

exanpl e, the nma f%%‘a sani tary n . can pded in
t he form ogeometris sHm fagion bandimgipreferpply syftoyn St ¢ E‘:?Pr‘?ﬁ%?‘iie‘h‘t‘g éﬁded as
described ‘s ﬁisianfuahdg spaev;ﬁete:aatyagwauadmnamuﬁac end sigiano3®, ti@eseeoml end

4. 425) " 1307310 1 - BoRRBTAe A BA0K, I oF o SR “5*""‘3&@05 “‘e et al

q;\ék' n' %Pa et al.
on Januar y eipdime shovamiy fl'Iﬁ Githe ﬁts’@wmll rﬂufséﬂ‘f eélt‘i‘“B f’if entitled
Body Fi t t pRferdbfrasthdtedarr buvsintlplall T the bady- fastngdlde ﬁOAlméﬂmaman bédyVayer) et
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29 ~ 3 JAN ZQQ~ CLAIMS 1. An absorbent article having a body-facing side
and a garnent-facing side, said absorbeat article conprising: (a) a liquid
pervious topsheet defining said body-facing side of said absorbent article;
(b) a liquid inpervious backsheet joined to said topsheet and defining said
garnent faci ng side of said absorbent article;



(-c) an absorbent |ayer being positioned between said topsheet an{i ;?i d
backsheet; and (d) an adhesive system | ocated on said backsheet, AN 2004

adhesive systemconprising a 1 o plurality of three-di ' | . protrusions
whi ch ar e“é’e‘*‘ﬂ?%bl e into a substantially two-dinensi ogﬁﬂésgﬁ’?llzsgﬁgr ation and

an i nterconnected network of adhesive surrounding said protrusions which is
protected frominadvertent contact with external surfaces until said three-
di mensi onal protrusions are deformed into said substantially two

di mensi onal configuration, said adhesive system having a nunber density of
pr ot r usi onsnaldrial) pelgneric filmsrsuetbasithermbplpeic filmuetipelyethgleneagrgolypfopernehpt i ty

Factor of gh) 586 AW ludPuDim St TIEnIRBRAGAL F5LAE0S, B 18

~wherein sai emis unjtari nmed h sard b cﬁeg]e'}i 20 3.
The absor béfts apelyethdenstfily havinesa thigkessep %‘%FW“&B@@ H%fo-gfneﬁ&q or § her
i ncl udes aopail rmmf (2f0 mjls). Zhe Dheksleebts 40 eugtbeasmltiosded and/or maitenfBisheher ei n sai d
L7 Lo A BN S, i b o BB
material . GSCahEORPRGAISARENAOFS @%Fre&&%lﬁwsh}le\ﬁﬂﬁ@vﬁ‘t?&iel‘i“‘g?fé%&"Fﬂeet is
formed fr ofpuding thioagiothe hackshdet dbit Aaduiteblerhsckstiee] material is obtained as product
No. 18-1401 from the Clopay Corporation of Cincinnati, Ohio. A suitable breathable
backsheet material is a laminate of an apertured film such as that described in U.S. Patent
3,929,135 issued to Thompson which is inverted so that the smaller openings of the
tapered capillaries face the absorbent core 42 which is adhesively laminated to a
microporous film such as that described in Exxon's U.S. Patent 4,777,073.

Materials regarded as “breathable” in the context of the present invention include
not only those materials which are apertured, microapertured, or otherwise rendered
physically porous, but also substantially non-porous “monolithic” polymeric materials
(typically films) made from such materials as polyurethanes, block poly-ether-amides,
block polyesters, EVA, ethylene/acrylic esther copolymers, and PVP copolymers.
Suitable materials include films formed from a block polyether copolymer such as a block
polyether ester copolymer, a polyetheramide copolymer, a polyﬁrethane copolymer, a
poly(etherimide) ester copolymer, polyvinyl alcohols, or a combination thereof. Preferred
copolyether ester block copolymers are segmented elastomers having soft polyether
segments and hard polyester segments, as disclosed in Hagman, U.S. Patent No.
4,739,012, Suitable copolyether ester block copolymers are sold by DuPont under the
name Hytrel®. Hytrel® is a registered trademark of DuPont. Suitable copolyether amide
polymers are copolyamides available under the name Pebax® from Atochem Inc. of Glen
Rock, New Jersey, USA. Pebax® is a registered trademark of EIf Atochem, S.A. of Paris,
France. Suitable polyurethanes are thermoplastic urethanes available under the name
Estane® from The B.F. Goodrich Company of Cleveland, Ohio, USA. Suitable
copoly(etherimide) esters are described in Hoeschele et al. U.S. Patent 4,868,062. Such
materials are regarded as breathable in contrast to substantially non-breathable materials
such as non-apertured polyethylene films. Breathability may be determined by any
suitable test method, such as, for example, the ASTM E-96 “Upright Cup” method. The
adhesive systems of the present invention, as described in detail below, are believed to
provide particular advantages in terms of unoccluded breathable surface area versus

conventional adhesive system.
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7. The absorbent article of claim1, wherein said backsheet is fof FegA,jrﬁhrp
a nonolithic breathable nmaterial. to 8. The absorbent article of c almf,

wherei n sgj¢lo; sive systemfornms a plurality of separgt. on said
backsheet . cgo ﬁ?’ﬁg absorbent article of claim1, wherei n?ég/luéﬁgi}%%si ve is a

pressure sensitive adhesive. 15 10. The absorbent article of claim1,
wherein said absorbent article is selected fromthe group consisting of
sanitary napkins, panty liners, incontinence devices, diapers, and
bandages. 20 11. The absorbent article of claim1, wherein said adhesive
system has a ndis&pshrehas, the agauistion compapenhfts the baokshert A0.0gd thecbsagkent 12, The
absorbent abid 41 tagfbecdssentblel, invhedriztynoSéond gdraie:s ikviews \i$ tienarh disiclading

flexibilit t Ok ; . w300 .. Th
et bt iR SR Ln BB wie Bl contedulfl) 200435 The
density gr cBe%ra Prefgredbeypodimmt oérthe genieey papkin 28 apspmbledeingpsgpdyéeh article

of clai m 1,condtttann IRFIGS.adhabd wopsheptsIzeim Hiksbagkdhee a0 hiabd feigth and width
dimensions generally larger than those of the absorbent core 42, The topsheet 38 and the
backsheet 40 extend beyond the edges of the absorbent core 42 to form portions of the
periphery 30. The garment-facing side of the topsheet 38 is preferably joined to the body-
facing side of the acquisition component 44 as described above. The acquisition
component 44 may be joined to the absorbent core 42, if desired. If these components are
joined, they can be joined in any of the manners described herein for joining the topsheet
38 to the acquisition component 44, However, in the embodiment shown in the drawings,
the acquisition component 44 is not directly joined to the absorbent core 42. The
backsheet 40 is preferably joined to the garment-facing side of the absorbent core by
adhesives.

The portions of the topsheet 38 and backsheet 40 that extend beyond the edges of
the absorbent core 42 and the acquisition component 44 are preferably also joined to each
other. These portions of the topsheet 38 and backsheet 40 can be joined in any suitable
manner known in the art. The term "joined", as used in this specification, encompasses
configurations in which an element is directly secured to another element by affixing the
element directly to the other element; configurations in which the element is indirectly
secured to the other element by affixing the element to intermediate member(s) which in
turn are affixed to the other element; and configurations in which one element is integral
with another element, i.e., one-element is essentially part of the other element. Preferably,
in the embodiment shown, these portions of the topsheet 38 and backsheet 40 are joined

‘using adhesives over substantially the entire portions that extend beyond the edges of the

absorbent core 42 and a crimp seal at the end edges 28 of the main body portion where the
topsheet 38 and backsheet 40 are densified by the application of pressure or heat and
pressure.

The sanitary napkin 20 shown in FIGS. 1-3, as discussed above, comprises an
optional pair of flaps 24 that are joined to the main body portion 22. The flaps 24 extend
laterally outward beyond the longitudinal side edges 26 of the main body portion 22 from
their proximal edges 60 to their distal edges (or "free end") 62. The flaps 24 extend
outward from at least the central region 36 of the main body portion 22. As shown in
Figure 1, each flap 24 is divided into a front half 64, and a back half 66 by a flap
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factor greater than about 100,000. 15. The absorbent article of claim1,
wherein said protrusions are conical. 10 16. The absorbent articflé éf\NcZUQil m

1, wherei %(;@]l”qsﬁdhem ve systemis linerless. 17. The apé_&kpoggizggrt icle of

claim1l, ereirn said absorbent article is fol dable. bent
article having a body-facing side and a garnent-facing side, said 15
absorbent article conprising: (a) a liquid pervious topsheet defining said
body-faci ng side of said absorbent article; (b) a liquid inpervious
backsheet joined to said topsheet and defining said garnment- facing side of
sai d absor Beniveme tdeptedine (1)  dile dflep otrdmeverse| eeptsrling eF nenapowincidsneith et ween

sai d topsh ﬁhcl Grafdverie pﬁ%ﬂ}epéfﬂle?ﬁxﬁfﬂ})na%kﬂ' Wtﬂhdﬁﬁo%sélhtéﬂsecﬁx&&ndl ng
outwardly alf@ bg ksheet Q 11(ﬁ% n ﬁld (gf stem.| ed on said
flaps, said adlBSie & Seohs e dreged opie BT onal
pr ot r usi onPraferalely, iatke eaié)bélmmtﬂhewn mJGS. bdghe ﬁml?-dlaimtpgual iththe siagmal

E?QH gur at ivgdl, fftlorP2 (i & ARNBELL Corfits wtégrmxzemlomewsh&wﬂw sai d

surfaces ui??‘?kISII“?E 4by. Bkmglﬁfl\lahenﬁ‘fﬂ‘r’gg]’i“ d%/’g{ett nh@ﬁs? oﬁaé’1 p6’ts gé{afeﬁ%] alalr e
def or ned i nompemnt thatbretjeined tal thymaindody petien 2 alhecitap$ 24 axreaacrkqm,neém d
adhesi ve sy&t gbdiavd Wﬁth? xﬁéiﬂb&)ﬁ dRRfnt ¥2 ChionErQE\Edéﬁl'r@nsl‘}% ‘%s'i 1ca1il§‘32{1 about
75 per squ | e I, ty, factor 15 0 0. 19.
An absor be cfngﬁ?cp?arc“ye‘mﬁg\%l f*f’é g’ h‘iﬁlﬁf hﬁd’f‘ﬁ&re ﬁ“&léasglﬁt? ?'?ﬁ?r# ) side,
sai d absor bemin, shet feohe"junshpe"i @r filine of juncture”) refer to regions where the ﬂaps 24
extend from or are joined to the main body portion 22. The line of juncture 68 in the
embodiment illustrated in the drawings can be considered to be defined by concave
inwardly-oriented regions or lines.
The flaps 24 can be in any suitable configuration. Suitable flaps are described in
Reexamined Patent No. Bl 4,589,876 entitled "Sanitary Napkin", issued to Van Tilburg,
Certificate of Reexamination issued April 27, 1993; U.S. Patent 4,687,478 entitled
"Shaped Sanitary Napkin With Flaps", which issued to Van Tilburg on August 18, 1987;
U.S. Patent 5,389,094 entitled "Absorbent Article Having Flaps and Zones of Differential
Extensibility" issued to Lavash, et al. on February 14, 1995; U.S. Patent '5,558,663
entitled "Absorbent Article Having Undergarment Covering Components With Zones of
Extensibility" issued to Weinberger, et al. on September 24, 1996 (which describes an
alternative to flaps that are applied by the wearer); and in International Patent Application
Serial No. PCT US 96/15957 entitled "Absorbent Article Having Flaps With Step
Configuration and Zones of Extensibility" filed on October 3, 1996, in the name of Lash,
et al.
The sanitary napkin 20 shown in FIGS. 1-3 preferably has a deformed region that
forms a hinge 70 between the main body portion 22 and at least a portion of the flaps 24.
The sanitary napkin 20 preferably also has at least one zone of extensibility (or "zone of
differential extensibility") 72 for relieving the stresses on the flaps 24 when they are
folded around a panty crotch. These features are each described below.
In the sanitary napkin shown in FIGS. 1 - 3, the hinge 70 comprises a generally
longitudinally-oriented, mechanically-deformed region. The hinge 70 provides a region
of the sanitary napkin 20 with increased flexibility to create preferred bending axes for the
flaps 24 to bend or fold about. The hinge 70 is preferably located in a region along the
juncture 68 of the flaps 24 with the main body portion 22. The hinge 70 can extend along
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.(a) a liquid pervious topsheet defining said body-facing side of 1gaUAN 2004
absorbent article; (b) a liquid inpervious backsheet joined to said

t opsheet and defining said garnent facing side of said_absarbent article;
10 (c) anv@B¥¥Bent Tayer being positioned between sai Ec't”é’ﬁ%oﬁé f and said
backsheet; (d) a plurality of flaps extending outwardly from said
backsheet; and (e) an adhesive systemlocated on at | east one of said
backsheet and said plurality of flaps, said adhesive system conprising a
plurality of three-di nensional protrusions which are deformable into a
subst anti akhé ynﬁrwun'éhﬁe 68 iof ! flape Wiihghi¢ Alaintbddapartdn, drbalby @ilE apotioh ed
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| nadverten ontac [ 'sur S unt fee I "ensi onal
prot rusi orovife Methsriesian ohtthe samitarysurplin 4% sustoppding\3udy ineiidingotie flap
confi gur attr@Everseakettetied&$i The Biyigd Hnhae aVdtergllyeinwandnest, ciapisiiinyl, bunpargt r usi ons

oo G B o e L i L

| 9. A. A3. A; at lgest the Anwardmost &0 FO/of theyh ¢8°|\I7QALS prefegaply: concave inwardl
| Oyt nhe] WRkrgd wakd diadieapeost thd apsbea U chal ca U chal cha
U c*a] cal] callfahgal G53head fofindd i afy SRbSEmdhfer Haffrobllis @ Gsatd &Bion
| of the sanitary napkin with increased flexibility. Preferably, the hinge 70 is formed by
mechanically deforming the desired regions of the sanitary napkin. It has been found that
many processes suitable for providing regions of the sanitary napkin with extensibility are
particularly suitable for providing regions of the sanitary napkin selected for the hinge 70
with enhanced flexibility. The hinge 70 can, for instance, be formed by a process which
has been described as pre-corrugating (or "ring rolling"), or by a process that involves
forming a strainable network in the desired portion of the sanitary napkin. Suitable
methods for ring rolling are described in U.S. Patent 4,107,364 issued to Sisson on
August 15, 1978, U.S, Patent 5,143,679 issued to Gerald M. Weber, et al. on September 1,
1992, U.S. Patent 5,156,793 issued to Kenneth B. Buell, et al. on October 20, 1992, and
U.S. f’atcnt 5,167,897 issued to Gerald M. Weber, et al. on December 1, 1992, Preferably,
as shown in FIG. 1, the hinge 70 is provided by forming a strainable network region along
the juncture 68 of the flaps 24 with the main body portion 22. The process for forming a
strainable network region, and structures formed thereby are described in greater detail in
U.S. Patent 5,518,801 issued to Chappell, et al. on May 21, 1996.
The term "strainable network", as used herein, refers to an interconnected and
interrelated group of regions which are able to be extended to some useful degree in a
predetermined direction. The strainable network 74 comprises at least two distinct and
dissimilar regions which are designated as first region 76 and second region 78. In the
embodiment shown, the strainable network 74 includes a plurality of first regions 76 and a
plurality of second regions 78. As shown in FIGS. 1-3, the first regions 76 are
substantially plahar regions. That is, the material within the first region 76 is in
substantially the same condition before and after the formation of the strainable network
74. The second regions 78 include a plurality of continuous, interconnected, rib-like
deformations 80 which extend alternately beyond the plane of both surfaces of the first
region 76.
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10/ &\ = 10/ s310% &epth -agl kONDE' 6f defd@atlons 80 in the strainable network 74 can be
varied to control the applied force or elongation required to extend the material in the
hinge regions 70 of the sanitary napkin 20. In one embodiment, the deformations 80 may
be formed by two rigid plates having a pattern of meshing teeth. The outer dimensions of
the pattern of teeth covers a surface area of the plates that is about 7.9" by 1.6" (20 cm by
4 cm) for each flap. On one surface of each plate are a series of teeth which are
substantially triangular in cross section and taper to a radiused vertex. The teeth in this
embodiment preferably have a height of 3.175 mm, and are evenly spaced with the
centerlines-of the teeth spaced apart at 0.075" (1.9 mm) increments. On the "toothed" side
of one plate, a series of grooves (preferably three grooves to construct the embodiment
shown in FIG. 1) are cut which are parallel to each other and perpendicular to the evenly

spaced teeth. These grooves correspond to the undeformed regions of the base material.
The preferred base material is placed between the plates in a hydraulic press having
platens larger than the plates to evenly distribute pressure. The plates are compressed so
that the teeth only partially engage (or mesh). Preferably, the plates are moved so that the
teeth on the opposite plates are pressed toward each other about 80% of the distance
toward full engagement (the point where the teeth would otherwise touch). Typically, in
order to do this, when the base material comprises a laminate of apertured formed film
and polyethylene backsheet material laminated together by adhesives that is described in
conjunction with. the embodiment shown in FIGS. 1-3, the plates will be compressed
under a load of between about 25 - 70 psi. (about 1,750-4,900 g/cm2). The formed web
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3, the formed web material is provided with about 75% extensibility.

The strainable network region 74 comprises alternating ridges and valleys that form
a plurality of flexible bending axes for the flaps 24. This structure also provides the hinge
70 with 2 degree of extensibility. The extensibility allows the portions of the flaps 24 in-
the hinge region 70-to expand slightly in the transverse direction to better fold around the
curved sides of the wearer's panty crotch. Providing the hinge 70 by forming strainable
network regions in the sanitary napkin may also be preferred when it is desired to provide
the formed regions with slightly more integrity so the flaps 24 will be less likely to droop
excessively at the hinge 70 because the unformed first regions or less extensible bands 76
of the strainable network will serve like "beams" that tend to provide the flaps 24 with
sli ghﬂy more structural rigidity and better appearance. _

The sanitary napkin also preferably has zones of extensibility 72 for relieving the
stresses that develop in the flaps when they are folded down and under a wearer's
undergarment. The terms "zone of extensibility" or "zone of differential extensibility", as
used herein, refer to a portion of the sanitary napkin 20 which is capable of extending
(and are preferably capable of extending a greater amount than surrounding portions of
the sanitary napkin 20). The sanitary napkin 20 preferably has at least one zone of
extensibility 72 for each flap 24, and more preferably has four zones of extensibility 72,
one in each quarter of the sanitary napkin 20. Since the zones of differential extensibility
72 relieve stresses in the flaps, they may be referred to herein as a type of "stress relief
means",

The zones of extensibility 72 can be extensible in any desired direction, or in more
than one direction. However, the zones of extensibility 72 are preferably primarily
extensible generally outward in the transverse direction. This is generally in the direction
of the arrows shown in Figure 1. As used herein, "generally in the transverse direction"
means that the extensibility has a transverse component. All of the extension, however,
need not be exactly parallel to the principal transverse centerline of the sanitary napkin,
The extensibility, however, is preferably oriented more in the transverse direction than in
the longitudinal direction. The zones of extensibility 72 can comprise any structure
capable of extending in the transverse direction (or in any other direction desired).
Suitable structures for the zones of extensibility are described in greater detail in U.S.
Patent 5,389,094 issued to Lavash, et al. on February 14, 1995. In the embodiment shown
in FIG. 1, the zones of extensibility 72 can either comprise ring rolled regions of the flaps
or a network of corrugations without any less extensible bands therein. In either case, the
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extensible primarily in the transverse direction.

| Preferably, as shown in Figure 1, the hinge 70 is contiguous (that is, touching or
connected throughout in an unbroken sequence) with the zones of extensibility 72. The
hinge 70 and the preferred ring rolled zones of extensibility 72 are, thus, portions of a
continuous composite deformed region. As shown in FIG. 1, the hinge 70 gradually
transitions into portions of the sanitary napkin that comprise the zones of extensibility 72.
The composite deformed region, thus, comprises continuous corrugations having ridges
that are generally oriented in the longitudinal direction with a plurality of less extensible
bands 76 in the center region adjacent the flap transverse centerline T.

Numerous other embodiments of the sanitary napkin 20 are possible. For example,
the main body portion of the sanitary napkin can be provided in the form of a compound
sanitary napkin that has its components bonded as described herein for improved integrity
and acquisition. General descriptions of compound sanitary napkins are found in P&G's
U.S. Patent 4,425,130 entitled "Compound Sanitary Napkin" issued to DesMarais, et al.
on January 10, 1984, and in Statutory Invention Registration H1614 entitled "Body Fitting
Compound Sanitary Napkin", published in the name of Mayer, et al. on November 5,
1996. To form the compound sanitary napkin, a sanitary napkin such as that described
herein can serve as the panty protector (or "base pad") and a tube of absorbent material
wrapped by a topsheet (or "primary menstrual pad") can be placed on top of the sanitary
napkin and attached thereto at the ends. The fusion bonding on the base pad is preferably
distributed in the same manner as shown on the drawings herein. The attachment of the
tube to the sanitary napkin is preferably achieved by fusion bonding extensions of the
topsheet material at the ends of the tube to the base pad. In some preferred embodiments
of such a compound sanitary napkin, there may also be attachment between the ends of
the tube of absorbent material and the base pad. The tube of the compound sanitary
napkin can be attached to the base pad between its ends by any suitable attachment means,
such as by adhesives.

It is believed that the improved attachment between the topsheet and acquisition
component in the base pad may have a particular advantage in the context of a compound
sanitary napkin. Without wishing to be bound by any particular theory, it is believed that
the improved attachment will result in a reduced tendency for the topsheet to separate
from the underlying components along the longitudinal side regions of the sanitary
napkin. This is believed to be particularly important on versions of a compound sanitary
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napkin having flaps. The fusion bonding ensures that the portion of the topsheet in the
longitudinal side regions of the base pad will not move into contact with the wearer's
body. This will reduce the tendency for the longitudinal side regions to be soiled by
menses, and menses will instead proceed directly into the absorbent tube.

Other advantages from the bonding described herein are also possxble For
example, when the sanitary napkin is provided with flaps, the portion of the topsheet and
backsheet that are joined together to form the flaps of the sanitary napkin may be
substantially free of adhesive between the parts of the same to leave a glue-free window"
in a portion of the flaps. A suitable sanitary napkin that can have a glue-free window in
its flaps is described in European Patent Application EP 0 695 542 Al entitled
"Absorbent Article Having Undergarment Side Wrapping Elements”, published in the
name of Coles, et al. on February 7, 1996. In such embodiments, the topsheet and
backsheet are, however, preferably bonded to each other at least along the entire perimeter
of the flaps and in any extensible portions of the flaps.

Providing a sanitary napkin having flaps with a glue-free window has the advantage
of providing the flaps with increased flexibility in the area of the glue-free window. This
is due to the absence of adhesive in this portion of the flaps and the fact that the portions
of the topsheet and backsheet forming the flaps can fold independently of each other in
the glue-free window. A potential disadvantage of the glue-free window, however, is that
the topsheet may tend to billow or "blouse" and separate from the backsheet, particularly
when it is folded around the sides of the wearer's undergarment. Without wishing to be
bound by any particular theory, it is believed that the improved attachment described
herein will better keep the topsheet attached to an underlying component and reduce such
blousing. In this embodiment, and all of the other embodiments described herein, it is
believed that the improved attachment between the topsheet and the underlying
component(s) will result in menses being absorbed better and hidden from view (or
"masked"), and will reduce the tendency for menses to "run off" the topsheet.

In addition, it is also possible to form a sanitary napkin (or other absorbent article)
with a pattern of embossments with the characteristics of the bond areas on the sanitary
napkin described above. Such an absorbent article may be less preferred, but it will
provide the consumer benefits of increasing the wearer’s confidence in the softness,
absorbency, and reduction in rewet associated with the absorbent article.

Adhesive Systems:
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napkin 20 includes fasteners for attaching the sanitary napkin to the wearer's
undergarment. Figure 5 shows a preferred configuration wherein the adhesive system
includes a central pad adhesive fastener 82 and a flap adhesive fastener 84 adjacent the
distal edges 62 of the flaps. The central pad fastener 82 is adapted to secure the main
body portion 22 of the sanitary napkin to the crotch region of an undergarment. The flap
adhesive 84 is used to assist in maintaining the flaps 24 in position after they are wrapped
around the edge of the crotch portion of the panty. The flaps 24 can be maintained in
position by attaching the flaps 24 to the undergarment, or to the opposing flap. The
adhesive system fasteners 82 and 84 can be unitarily formed with the backsheet and/or
flap material or can be formed as a separate material element and adhered to the backsheet
and/or flap material. Adhesive systems of the present invention may be positioned on the
backsheet, on the flaps, or on both regions of the absorbent articles.

In the embodiment shown in Figure 5, the central pad fastener 82 is “zoned” so as
to avoid the two regions of the sanitary napkin where fold lines are formed in the
customary “tri-folded” configuration. In addition, the central pad fastener 82 is also
formed separately from the flap adhesive 84 to likewise avoid the regions of folding
where the flaps are joined to the main body of the sanitary napkin. However, for some
applications it may be suitable and in fact desirable to form a single expansive adhesive
system 86 which substantially covers the entire garment-facing surface 20B of the sanitary
napkin, as shown in Figure 6.

The adhesive system of the present invention depicted in Figures 1-6 is a
selectively activatible adhesive-bearing structure which bonds opposing material surfaces
to one another. The target surface for the adhesive system may comprise a separate
element (such as an undergarment) or may comprise another region of the absorbent
article itself,

As utilized herein, the term "selectively activatible" is used to refer to materials
which exhibit substantially non-adherent properties when brought into contact with target
surfaces until some action is taken by a user to "activate" the material to reveal adhesive
properties. Accordingly, selectively-activatible properties differ from permanently-active
strips of adhesive which rely upon removal of liner materials (typically silicone-coated
paper strips or films) to expose the adhesive for use. -

Selective activation of such materials allows the user to properly position
opposing surfaces before activation and adhesion are accomplished, as well as minimizing
the likelihood of contamination of the adhesive system before use. This characteristic
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permits the absorbent article to be manipulated in any desired mode without encountering
the difficulties of premature clinging or adhering of the adhesive system to itself or to
other portions of the absorbent article or the wearer’s body, and without the need for
separate release sheets, liners, spacers, or the like which often need to be removed prior to
contact with the target surface. If desired, the selective activation process may be
reversible such that the adhesive system may be de-activated for removal of the absorbent
article and then re-activated for repositioning or further use without significant loss of
adhesive capability.

Although under some circumstances it may be acceptable or desirable to design
the adhesive system so as to form a discontinuous bond pattern with itself or another
target surface, such as by having an intermittent or discontinuous layer of adhesive on its
active surface, it is presently preferred that the adhesive system be designed so as to
exhibit the ability to form a continuous network of adhesion or bond with itself and with
any sufficiently continuous target surface.

Regardless of the manner of activation, materials useful as an adhesive system in
accordance with the present invention will exhibit an adhesive, adherent, or tacking
character as opposed to merely a clinging or affinity character. As utilized herein,
therefore, the term "adhesive" is utilized to refer the ability of a material to exhibit an
adherent character whether or not it actually includes a composition commonly
understood and labelled as an adhesive. Accordingly, such materials will form a bond or
seal when in contact with itself or another target surface as opposed to merely being
attracted to such surface. While a number of approaches such as the use of selectively
adherent materials may be utilized to provide the desired adhesive properties, a presently
preferred approach is to utilize a pressure-sensitive adhesive.

- When designing materials useful as an adhesive system in accordance with the
present invention, it may be desirable to tailor the particular choice of adhesive agent so
as to provide either a permanent bond or a releasable bond as desired for a particular
application. Where a permanent bond is desired, removal of the absorbent article requires
destruction of the absorbent article and/or the undergarment to which it is secured.
Releasable bonds, on the other hand, permit separation of the adhesive system from itself
or from an undergarment at the bond site without destruction. Moreover, depending upon
the activation mechanism employed in the design of the material, the releasable bond may
additionally be refastenable if sufficient adhesive character remains after the initial
activation/bonding/release cycle.
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The adhesive systems useful in the present invention exhibit an adhesion sufficient
to survive the likely degree of handling and external or internal forces the adhesive system
is likely to encounter in use while maintaining the desired level of adhesion with the
undergarment. In general, minimum adhesion which maintains a bond is desired, so that
the adhesive system is easily peeled off of the undergarment for removal.

Figures 7 and 8 illustrate a preferred embodiment of a material useful as an
adhesive system for use with absorbent articles according to the present invention, which:
comprises a three-dimensional sheet-like structure generally indicated as 88. Material 88
includes a deformed material 83 having hollow protrusions 85 and a layer of substance
(adhesive) 87 located between protrusions 85. Protrusions 85 are preferably conical in
shape with truncated or domed outermost ends 89. Protrusions 85 are preferably equally
spaced in an equilateral triangular pattern, all extending from the same side of the
material.  Protrusions 85 are preferably spaced center to center a distance of
approximately two protrusion base diameters or closer, in order to minimize the volume
of valleys between protrusions and hence the amount of substance located between them.
Preferably, the protrusions 85 have heights which are substantially less than their
diameters, so that when they deform, they deform by substantially inverting and/or
crushing along an axis which is substantially perpendicular to a plane of the material.
This protrusion shape and mode of deforming discourages protrusions 85 from folding
over in a direction parallel to a plane of the material so that the protrusions cannot block
substance between them from contact with a target surface.

Suitable representative three-dimensional materials of the type depicted in Figures
7 and 8 which include a thin layer  of pressure-sensitive adhesive protected from
inadvertent contact, as well as methods and apparatus for manufacturing them, have been
developed and are described in detail in commonly-assigned U.S. Patent Nos. 5,662,758,
issued September 2, 1997 to Hamilton and McGuire, entitled "Composite Material
Releasably Sealable to a Target Surface When Pressed Thereagainst and Method of
Making", and 5,871,607, issued February 16, 1999 to Hamilton and McGuire, entitled.
"Material Having A Substance Protected by Deformable Standoffs and Method of
Making", and commonly-assigned, co-pending U.S. Patent Application Nos. 08/745,339
(allowed), filed November 8, 1996 in the names of McGuire, Tweddell, and Hamilton,
entitled "Three-Dimensional, Nesting-Resistant Sheet Materials and Method and
Apparatus for Making Same", 08/745,340, filed November 8, 1996 in the names of
Hamilton and McGuire, entitled "Improved Storage Wrap Materials", all of which are
hereby incorporated herein by reference.
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The sanitary napkin 20 of the present invention is utilized by placing the sanitary
napkin 20 in a panty and compressing the adhesive regions 82 and 84 to activate the
adhesive and adhere the sanitary napkin to the panty. The main body portion 22 is placed
in the crotch portion of the panty with one end of the main body portion 22 extending
towards the front section of the panty and the other end towards the back section of the
panty. The backsheet 40 is placed in contact with the inner surface of the center of the
crotch portion of the panty. The central pad adhesive fastener 82 maintains main body
portion 22 in position. The distal portions of the flaps 24 are folded around the side edges
of the panty. The flap adhesives 84 secure the flaps 24 to the underside of the panty or to
the opposing flap. ' ' _ .

The use of an adhesive system such as depicted in Figures 5-8 provides unexpected
advantages in comparison with conventional adhesive systems.

As discussed in the above-referenced and above-incorporated 5,871,607 Hamilton
et al. patent, “The more protrusion [sic] per unit area, the thinner the piece of material and
protrusion walls can be in order to resist a given deformation force. In a preferred
embodiment the number of protrusions per square inch exceeds 200 and the protrusions
occupy from about 30% to about 70% of the protrusion side of the piece of material.” In
the context of an absorbent article such as a sanitary napkin, the application of these
principles permits the use of thin, flexible materials for the adhesive-bearing material
which are not only able to provide sufficient resistance to deformation to prevent
premature activation, but also sufficiently flexible to maintain the foldability of the article
as well as comfort and conformability in use. Thus, unexpectedly a compression-
activated adhesive structure can be incorporated into an absorbent article without
substantially impairing its flexibility. Not only does this provide for an absorbent article
which is conformable and comfortable in use, but also capable of being folded even in
regions where the adhesive system is located. '

" Another feature or characteristic discussed in the aforementioned Hamilton et al.
patent is the structural design of the protrusiohs. “Protrusions where at least a portion of
the sidewalls are substantially thinner than the unformed material adjacent to the base

- perimeter are believed preferred for deformation by the user.” In the context of breathable
backsheet materials, quite unexpectedly it has been observed that such thinner sidewalls
provide enhanced breathability per unit area for such sidewall regions. References in the
prior art of adhesive coatings on breathable substrates have gone so far as to postulate that
the loss of breathability was proportional to the percentage of obscured projected surface
area. However, with the adhesive systems of the present invention it has been found that
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the protrusions not only provide for both more unobstructed surface area and an increase
in surface area due to their three-dimensional nature, but due to this sidewall thinning they
also provide an increased level of breathability per unit area. With such adhesive systems,
it is therefore possible to design absorbent articles which exhibit not only comparable
breathability to non-adhesive-coated absorbent articles, but in fact enhanced breathability
versus such non-adhesive-coated (or low-percentage-coated, i.e., stripes or patterns of
adhesive) articles.

The number density of protrusions, i.e., the number of protrusions per square inch,
is therefore an important parameter in the context of the present invention which also
governs the thinness and flexibility of materials suitable for use as adhesive system
substrates. Adhesive systems of the present invention therefore utilize number densities
of protrusions of at least about 75, more preferably at least about 100, and most preferably
at least about 200. With the adhesive system unitarily formed with the backsheet,
backsheet materials of about 0.0005” to about 0.005” (one-half to S mils), preferably
about 0.001” (1 mil), are presently preferred for use as an adhesive system substrate.
Considering both the number density of protrusions and the unformed sheet material
caliper, both of which are important in determining both the flexibility and breathability
of the adhesive system and hence the absorbent article, these parameters can be
represented in terms of a “flexibility factor” F calculated by dividing the number density
N by the unformed material caliper C to arrive at the expression F = (N/C), where the
same dimensional units of measure are utilized in both N and C (i.e., number of
protrusions per square inch and caliper in inches). Accordingly, in the context of the
present invention, flexibility factors F of at least about 15,000, preferably at least about
75,000, more preferably at least about 100,000, and even greater than 150,000, 200,000,
or 500,000 are believed to provide highly advantageous adhesive systems.

The number-densities and flexibility factors of the adhesive systems of the present
invention, by providing a flexible, conformable structure formed from a comparatively
thin material, in turn provide for enhanced breathability in an adhesive-coated structure.
On a comparable material basis, typically the thinner the material utilized the higher the
breathability exhibited. Likewise, the more unobstructed surface area per umit of
projected area of the backsheet, the higher the breathability exhibited. At the same time,
the continuous network of adhesive provides for secure fastening of the central portion of
the article and/or the flaps while maintaining breathability in these areas, particularly in
the central portion. Flexibility is also particularly advantageous for the flaps, which are
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required to fold around the side edges of the undergarment in use and yet exhibit
sufficient adhesion to be effective.

The disclosures of all patents, patent applications (and any patents which issue
thereon, as well as any corresponding published foreign patent applications), and
publications mentioned throughout this patent application are hereby incorporated by
reference herein. It is expressly not admitted, however, that any of the documents
mcorporated by reference herein teach or disclose the present invention. It is also
expressly not admitted that any of the commercially available materials or products
described herein teach or disclose the present invention.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
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1. An absorbent article having a body-facing side and a garment-facing side, said
absorbent article comprising:

5 (a)aliquid pervious topsheet defining said body-facing side of said absorbent article;
(b) a liquid impervious backsheet joined to said topsheet and defining said garment-
facing side of said absorbent article;

(¢) an absorbent layer being positioned between said topsheet and said backsheet; and
(d) an adhesive system located on said backsheet, said adhesive system comprising a

10 plurality of three-dimensional protrusions which are deformable into a substantially
two-dimensional configuration and an interconnected network of adhesive surrounding
said protrusions which is protected from inadvertent contact with external surfaces until
said three- dimensional protrusions are deformed into said substantially two-
dimensional configuration, said adhesive system having a number density of protrusions

15 greater than about 75 per square inch and a flexibility factor of at least about 15,000.

2. The absorbent article of Claim 1, wherein said adhesive system is unitarily formed

with said backsheet.

20 3. The absorbent article of claim 1, wherein said absorbent article further includes a pair

of flaps.

4. The absorbent article of claim 3, wherein said flaps include said adhesive system.
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5. The absorbent article of claim 1, wherein said backsheet is formed from a breathable

material.

6. The absorbent article of claim 1, wherein said backsheet is formed from a

microporous breathable material.

7. The absorbent article of claim 1, wherein said backsheet is formed from a monolithic

breathable material.

8. The absorbent article of claim 1, wherein said adhesive system forms a plurality of

separate zones on said backsheet.

9. The absorbent article of claim 1, wherein said adhesive is a pressure sensitive

adhesive.

10. The absorbent article of claim 1, wherein said absorbent article is selected from the
group consisting of sanitary napkins, panty liners, incontinence devices, diapers, and

bandages.

11. The absorbent article of claim 1, wherein said adhesive system has a number density

greater than about 100 per square inch.

12. The absorbent article of claim 1, wherein said adhesive system has a flexibility

factor greater than about 75,000.
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greater than about 200 per square inch.

5 14. The absorbent article of claim 1, wherein said adhesive system has a flexibility

factor greater than about 100,000.
15. The absorbent article of claim 1, wherein said protrusions are conical.

10  16. The absorbent article of claim 1, wherein said adhesive system is linerless.
17. The absorbent article of claim 1, wherein said absorbent article is foldable.

18. An absorbent article having a body-facing side and a garment-facing side, said

15 absorbent article comprising:
(a) a liquid pervious topsheet defining said body-facing side of said absorbent article;
(b) a liquid impervious backsheet joined to said topsheet and defining said
garment- facing side of said absorbent article;
(c) an absorbent layer being positioned between said topsheet and said backsheet;

20  (d) aplurality of flaps extending outwardly from said backsheet; and
(e) an adhesive system located on said flaps, said adhesive system comprising a
plurality of three-dimensional protrusions which are deformable into a substantially
two-dimensional configuration and an interconnected network of adhesive surrounding

said protrusions which is protected from inadvertent contact with external surfaces until
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said three-dimensional protrusions are deformed into said substantially two-dimensional
configuration, said adhesive system having a number density of protrusions greater than

about 75 per square inch and a flexibility factor of at least about 15,000.

19. An absorbent article having a body-facing side and a garment-facing side, said
absorbent article comprising:

() a liquid pervious topsheet defining said body-facing side of said absorbent article;
(b) a liquid impervious backsheet joined to said topsheet and defining said garment-
facing side of said absorbent article;

(c) an absorbent layer being positioned between said topsheet and said backsheet;

(d) a plurality of flaps extending outwardly from said backsheet; and

() an adhesive system located on at least one of said backsheet and said plurality of
flaps, said adhesive system comprising a plurality of three-dimensional protrusions
which are deformable into a substantially two-dimensional configuration and an
interconnected network of adhesive surrounding said protrusions which is protected
from inadvertent contact with external surfaces until said three-dimensional protrusions
are deformed into said substantially two-dimensional configuration, said adhesive
system having a number density of protrusions greater than about 75 per square inch

and a flexibility factor greater than about 15,000.
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