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The present invention relates to absorbent articles such as samﬁeNQV 2002
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BACKGROUND OF THE INVENTION

All manner and variety of absorbent articles configured for the absorption of body
fluids such as menses, urine, and feces are, of course, well known. Absorbent articles are
typically comprised of a number of layers of material. These generally include, from top
to bottom, a liquid pervious layer, an absorbent layer, and a liquid impervious layer.
Additional layers may also be interposed between any of these layers. Such additional

layers may serve various different purposes.

The layers of absorbent articles are generally held together around their peripheries
by some conventional means, such as adhesives, crimping, fusing, and other methods
known in the art. The absorbent articles can have, and in many cases preferably will
have, a liquid impermeable bond around their periphery. This will not interfere with the '
function of the absorbent article. However, it is frequently also desirable to bond the
layers together at their faces. The attachment of the faces of these layers presents certain
technical problems. This is particularly the case when it is desired to attach the upper
liquid pervious layers and absorbent layers. The same means used for attaching the
layers at their peripheries often cannot be used because they will tend to block the flow

of liquids to the absorbent layers.

A number of attempts have been made to deal with this problem. These have
included utilizing hot melt adhesives, and other non-water based adhesives. Such
adhesives will be less likely to dissolve when contacted by body liquids. Other attempts
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These ,and ot her objects of the present invention wilt be nore readily
apparent when considered in reference to the foll ow ng descrlptron and when
taken in conjunction with the acconpanyi ng draw ngs SUMVARY CF' ? 2
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According to one aspect of the present invention, there is provided an absorbent article having a
body-facing side, said absorbent article comprising: a liquid pervious topsheet defining said body-facing
side of said absorbent article; a liquid impervious backsheet joined to said topsheet; and an underlying
liquid pervious layer having a thickness, said underlying layer being positioned between said topsheet
and said backsheet, wherein said body-facing side of said absorbent article has a bonded region and an
unbonded window wherein said topsheet is fused to said underlying layer at a plurality of individual
bonded arcas that are located in said bonded region, and said unbonded window on said body-facing
side is substantially free of bonded areas, and is surrounded by a closed geometric figure formed by a
plurality of spaced apart bonds which is surrounded by said bonded region, wherein at least some of
said bonds in said bonded rcgion are arranged in a quilted pattern that comprises a plurality of bonds
arranged in the pattem of a diamond and several bonds arranged in a pattern inside said diamond
pattemn, said bonded areas haviag a ciccular plan view shape with a diameter between about 1 mm and

about 3 mm, and being distributed in a density of between about 2 and about 9 bonds per cm?.



5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON PCT/ US99/ 10001 The present
invention relates to absorbent articles such as sani tary napkins, panty
liners, incontinence devices, diapers, and the like that have c‘o %ggz
that are bonded for inproved integrity and have an unbonded wi ndow on t
body-facing side for inproved acquisifjon. A preferred enbodi nent of a

sani tary napkin 20 of the present invention is shown in FIG |.' As shown
in FIG |, the sanitary napkin 20 preferably conprises an absorbent neans
(or "main body portion") 22, and two optional flaps 24. The sanitary napkin
20 has two surfaces, a body-facing surface or "body surface" 20A and a
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characteristics of a central region and two end regions for a sanitary
napkin is contained in U S. Patent 4,690,680 issued to Hi ggins on Septenber
1, 1987. The sanitary napkin 20 has a |ongitudinal central region 16

di sposed  ~-Agomin®0 FG0PoD BELSE0YS PESPETIVESYY herods PN detysaninsy paklx h - of

at | east hzﬁm.goar r;dd%cﬁ.g stdBa PlrkdeirRak sld@nzgﬂdtauahga@hmaeattar..ka Bid La,muaylda kin
| ongi tudi nal side _regions ! 8 transverse]y_out ps?‘ard gﬂ.‘i he Io%g i nal

central ‘é‘g’l”é‘ﬁg 1 iavih gerngysAPEGHSH hermopBsicgmot HPEFTYY 5'?’6 can
be of anypideliccdiaassheci; A€ hddGisilgh dodipakenyi@isiiodedibedveen saldaspardi Al Qaill Bick#BRSS

relatively, thin, or even ver .thin t hi n An "ultr hi n
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SO that | h hfd QMQE&ngJ.tﬁuy Le df BéndVVaRd .@gurmhadea h@ykngsea Q&\Aﬁ&ﬁrrgu@?muaﬁ?yr st ood
that the sanitary napkins s own are nerel g/ exanpl e enbodi ment’'s, and
t hat t hea piatef spappdapar bends whiglis spirqundedd )t%'ddﬁg‘é?f‘lﬁ%m" ahqrqlwéestépmm% type

or havi ng,;{ fRdSRESil ibbitded RToh ARr Ahddel $n §aam paferh e wn@%aagspmrﬁiq%f ondsS hows
t he individual conponents of the main body portion 22 of the sanltarX

napki n 2@ragged; in dhgopasiea i 2 digreand j2ph Se"‘ffﬁleb%ﬁf AT3EH) P FoPAtEEnds 31 digppen
sani t ary piudfkéat %ﬂ&a‘d%abﬁay.ngewmaseen atewl sﬁ@ﬁtw.e‘hatmanma B Yen GO O RGN Al

These |nclude a |iqui er vi,ous sheet 38, a ervi ous backsheet
20. "an' atioth veteens Bt oSkt T acnaf SO BTl aborfa e e kRSB sRE ¢ e
backsheet 40, and at Ieast one acqui sition conponent 44. The acquisition
conponent 44 may either be a separate conponent positioned between the
topsheet 38 and the absorbent core 42, or it may conprise part of a
conposite topsheet or part of the absorbent core 42. The conponents of the
sanitary napkin 20 nmay be conprised of any suitable materials that are
capabl e of being bonded in the manner described herein. The topsheet 38 is
a liquid pervious conponent that permts liquids (e.g., nenses and/or
urine) to readily penetrate through its thickness. The topsheet 38 is
preferably as conpliant, soft feeling, and non-irritating to the wearer's
skln as_ p055|ble A SU|tabIe topsheet 38 my be nanufactured fron1a wi de

o, o o o o,



- 6 N Ov 2002 WO 99158092 7 PCTNS99110001 and, if property apertured, have
d reduced tendency to allow |liquids to pass back through and rewet the
wearer's skin. Thus, the surface of the formed filmwhich isT§ hH}Vq?Qp?
with the body remains dry, thereby reducing body soiling and creating -
nore confortable feel for the wearer. Suitable formed filnms are descri bed
in U S Patent 3,929, 135, entitled‘;Absorptive Structures Having Tapered
Capillaries", which issued to Thonpson on Decenber 30, 1975; U S. Patent
4,324,246 entitled "D sposabl e Absorbent Article Having A Stain Resistant
Topsheet", which issued to Mullane, et al. on April 13, 1982; U. S. Patent
4,342,314 entjtled "Resilient Plastic Web. Exhi bitin iher-Lik .
Properties”, 4 cf’%ﬁlg itosszil?}eaamﬁ X aﬁgﬁé)f %he gfeseé‘F'."V%'ﬁo ltjhﬁ ffs'? P ‘5,“9%’5%‘2" ;bs%?eg[. arﬁ'gﬁ ent
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Both Dy n%ﬁi&alaha'samﬁaéi.ete@ dhSBR sad &H%%ln%ﬁid%ﬁ%ﬁﬁ%eﬁ' aHicbha¥s BoRdddnegisir f ace
to the Oher", which issued to Quellette, et al,, on January 20, 195%; uU. S
Pat ent 42 wihondsthigdowvhersy, s Rgshegtriyidtsert o ik vl ddrsplarde Ay qilusiee of

Sani t ar yindivadiioded aRds @it A $@RABE i sald WAt regily/ i afd) sadl QfiboRdddoviadowngn' saidvhi ch

i ssued t | unbo, on Oct oher. 25.. 1988; U.S. Pat.ent, 5,006,394 "Ml t, er
bol yoar | Boderttate s SR BLCF B bonteaaret “Bereih GG MbgRisd edov g guipnded B
Appl i cat h pluraher dfapacbibapal Soddt 2n8@pd énihe thapel of Fklased gEsrannsiigure Mg oppdsedi ti ng

Sur face Ener Gadients” filed.in the nane of.QOuellette .et al . on y 31,
P05 ( Perp b e Rl reuhai” R aRE o ifiSley R G GpBpmeetdtY, T3
" aper t,ur 2stid zamd 9'baplepergmdd” may i ncl ude hol es andlor slits which create
passageways though the filmlayer fromone surface to the other. The
apertures can all be of the sanme size and shape, or they may be of
different sizes and shapes. The apertures may be | ocalized or they nmay
extend across the entdl{nggggf&ﬁngiNb@er@ ?—?8@@&” the aperturing is

| ocalized, it may be central portion or strip
whi ch separates two | ongjtudinal side portions of the filmwhich are not
apertured. FEuEalit AdoP Pl et ePelisst satiapamnbin sabpdinsabef b5 | mor the
| ongi t ughradedt igeational portion can be made froma filmand the | ongitudinal
side portions can be nmade from another material such as a fibrous nonwoven
web. The apgfguk6da iddiAss GadtioRa RHGKAT algheNHERES ofGfc MWPJpﬁinmt erials.
SU|tabIem&ﬁ{%ﬁErs fron1mh|ch to formthe apertured film 38 include any
materi af CA'®EN be formed into a filmincluding, but not limted to,

pol yol efins and pol yacryl ates, as well as copol yners and bl ends thereof.
Speci fi c pol gered i fbrqgt srospaectignad vt aksnlengded; 3 of Eigge Nt@wugh002 WO

991 5809 the@ & HokidAJ 3QOTInpIpeet hyl ene (PE), | ow density pol yet hyl ene

(LDPE), linear |ow density polyethylene (LLDPE) and ethylene vinyl acetate
(EVA). Typicgllyt t te i dBsR 1 ). bav t hi ekness. bet ween about
0. 025 and ab%g?xiﬁggﬁgﬁfﬁﬁgégggthﬁ Sdﬁéﬁtigﬁggﬁggn awlgm&b% '8 *t he

aper t ur P61 bondiageaticraBiseron10 and about 40% based upon the surface area of
the apertured film 38. Percent open area is cal cul ated by specifying a unit
area, calculaxing the surface area of all open areas within the specified
unit area, dividing this total open area by the total surface within the
specific unit area and then multiplying the quotient by 100 to yield
percent open area. The size and nunber of apertures can be varied dependi ng
upon the viscosity and other properties of the body fluid being transported
t hrough the apertured film38. In preferred enbodi nents of the present

i nvention, the body surface of the topsheet 38 is hydrophilic so that
liquids will be transferred through the topsheet nore readily. This

di m ni shes the likelihood that nenstrual fluid will flow off the topsheet
rather than flowing into and bei ng absorbed by the absorbent core. The body
surface of the topsheet 38 can be nade hydrophilic by treating it with a
surfactant. Suitable nethods of treating a topsheet with a surfactant are
described in U S. Patent 4,950,254 issued to Gsborn. In a preferred

enbodi ment, the topsheet 38 conprises an apertured forned f~I mmde in
accordance with U S. Patents 4,342,314 issued to Radel, et al. and

4,463, 045 issued to Ahr, et al., which is marketed on sanitary napkins as

t he DRI - WEAVE t opsheet by The Procter & Ganbl e Conpany of Ci ncinnati, OH.
Such an apertured filmis preferably obtained as product No. X-5652 from
Tredegar Film Products of Terre Haute, 1IN. In this preferred enbodi nent,
during manufacture the resin used to formthe apertured filmis preferably
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WD 99158092 9 - 6 ~! 0 V 2002 PCTIUS99/i 0001 The acquisition conponent 44
shoul d be liquid perneable. The acquisition conponent 44 i's a+{b¥£@§ﬁ2082|y
conpliant, soft feeling, and non-irritating to the user's skin

acqui si ti wo ®sspanent 44 has a body-facing face (or side), panaisas/10001
garnmentfaci ng face. The acquisition conponent 44 may be of any suitable

si ze and shape. In the enbodi nent shogm in FIG |, the acquisition
conponent 44 is in the shape of a race track with slightly concave side
edges, as is the portion of the topsheet 38 that overlies the main body
portion 22 of the sanitary ~iapkin 20. The di nensions of the acquisition
conmponent 44, however, are preferably not as large as those of the topsheet
38. I n other enbodineEts er sanitary napkins,
such as the one showdEfAlld = dNent may be in the
formof a piece of materi al that is smaller than t he absorbent core 42. The
acqui si ti on Ttempestaninwédtioareldes weabsofbennaréolys sadhessi sahsarg Uaplkink epdmy t he
above p gses that are .capghl e of i 8. f t hem
The acoilrER ieahiBned HEEAhInds, iy BEILS it PSRRI st 35 helied "oy
nonwov e formimmoied sotegdifty dridokavs or uobw@edcwméov'rem shetxf bedpefasingasideifar s may
be synt fighisted 2q !R?r{lf»ﬁ ally synthetic and partially natural. Suitable
synthetic fibers’inc ude pol yester, polypropyl ene, polyethylene, nylon,

vi scose rayon, or cellulgse acetate fibers abl e natural f.ibers include
Cotton, col tippderedsmbedimeniolia saaftar; e ’é‘zorﬂé‘thﬁ@EﬁﬁF’é‘i‘t‘Y%‘r‘PBdﬁﬂéﬂt’é‘ht 44
may al sén BEG.at. Aea&iwxparltl(alllmecsaﬂmy aiepkin 20 prrefemblyi cokgpdlisesar absofteent | ber s.
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be ref edPedody ssfacaBOy "is fintendadeln b wosp adipsert foplhy werraysPpodyat ehhe
5, $49, 588mink 'shl'fﬁéia 268 Uk ctm@r@édr iobbé phidedVadfaeent fto1th\NearepS tinddhintéres

Exhi b|t| Sucti o h Capacity" issued to Horney, et al. on
August ?E}‘%"I 't?rﬁ’ ‘taﬁg‘"gbdﬁ ﬁ’ent shown in the draw ngs, the acquisition

conponent 44- pr ef erably conprises a lam nate of two materials. The
upper nost | dihersapitatymapkina?d hat tv¢ centerdines r&dmlyclm&brimmdlh)ﬂ aqitgrtine dy abl y
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bondi ng lopgatudinabdiression; ng. In a pref erred enbodi nent, this nufti-bonded air
| aid material conprises about 77%cellul ose fibers, about 20% powder

bi nder, and RGOYtshd¥s|thdtalic aRad body rltoﬁ%zsarmyeatuary aglin 20dRnPristhe web)

d h b ht . of b t I th
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en G t n T-
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of formng_t m nat e. | am nate preferably has a callper of about

1.2 mm ﬁéagﬁﬁ@dﬁg@nﬁ)ﬁe%é r3é cxtendgouyvasdlyc iy e l%ﬁ&h‘“é‘“"\/@i"%?“%lf[ﬂ% ths about
13. 6 ccbagdz&ﬁsmee&nam ég%ndymaso&er/s 36l ld%lﬁ rre ﬂiﬂ thel@pth dhehedf@iti Body on
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core. In aIternatlve enbodi nents, the spunbonded pol ypropyl ene nonwoven
material nay have a greater or a | ower basis weight, or it may be repl aced
by an air laid tissue, a wet laid tissue, or any of the materials described
above. If a wet laid tissue is used instead of a pol ypropyl ene nonwoven
naterlal the orlentatlon of the Iantnate |s preferably reversed SO that in
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The tapsheet 38 is generally described herein as being fused to the

acqui si tion conponent 44. This has been done for sinplicity of Q&fﬁv 2bgﬁn
(It is easier to discuss - 6 NO V 2002 WD 99158092 11 PCTJU 0

one pref ¥ egkgggpbodi ment than it is to sinmultaneously descpebaisadioopossi bl e
enbodi nents.) The topsheet 38 may be fused to cone or nore other underlying
conponents. I n the broadest sense, tge topsheet conprises a first conponent
that is fused to an underlying second conponent. The second conponent nay
be a separate conponent. Alternatively, the second conponent could be part

of anotah&{ _BRTRRARNS: aSKGh £ ﬂ)rntol.ﬂthct gﬁnélpns Pﬁghudlngr Ee;ﬁérm,@emm or

part of r component . n sti | rnat|ve enbod |nents t he
acqui si t)ilglwdé@hﬁ‘éﬁéq?&'o%ﬂl 8#5?9“%“6)’71’%‘%"@6“’6‘?&“‘? kngitudinaksantial regitrs! wher e t he

acqui sition conponent 44 is an integral |ayer of the core 42 or omtted
entirely, thg hRRsbBeey pdRioMa2 bE thoRsiitey afpkin De dansedof anpahickaésst he

bsor bent t hout t t 44, th
b oAk el gL BTRRLE MO0 BRTETUhE. oy et SR T e
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- or such r r‘l cog}*% ne
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faces of thea d,film 38 ac U|st|on conpo
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" bondecartielgs afithe Bpean havieg Bedptabc nglfmldduzﬁ/shofvnmdlahaun@sy napki n 20.
The topsheet 38 and the lam nate 44 are preferably bonded at a plurality of

di screte bopged 3hERS thed ﬁndl&gﬂgsco\n&%en&;méehald bolly ;ﬁ’)rﬁ@n Wit B e he

scope of the present invention for_one_or nmpre of the indlyidual _bonds 52
to contsapMarg aapkis: Hhbef the presght nNeRfionr oThomasy hedy pagtion; 22 g the sanitate. ) 1 n
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oo v i obuingn of dud ahiaoi S Rl hiivar® e e pofig. e dp B FBes a1 o
f or usealeserifeddiergn.t he t opsheet 38 to the acquisition 6 NO V 2002 WO
991 58092 12 PCT/ US99/ 1000 i conponent 44 are described in at | east sone of

the foll ow pg, ?Eﬁ&% 38 lsUa ﬁ&ux@aﬁegm)us ccﬂﬁpoéﬂ:ﬂ?t@ggéxgﬁ&r h%lHdsS(e Eatn?é?{ses

4,5] 5,595 Kievi t ent er ss et ~al U S.
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pattern can an Vi nstance
in the Mpmﬁ(bﬁrsiytsyaﬂlgm ﬁbﬂrs(ﬁaﬂ v Yﬂnpﬁ'éﬁbe@égﬁbﬁ palyesierppalypranyless, of r | es,

squar em@&ﬁg@{;@&sm ﬁpygémbm@o&m&tﬁrkﬁanﬂ nu&uegwe?sr shapes. In this

enbodi usi‘on onds 52 conprise a pl ura ity of circular bonds.

A preferred type of topsheet comprises an apertured formed film. Apertured
formed films are preferred for the topsheet because they are pervious to body exudates



The fusion bonds 52 may be of any suitable size, and may be distributed
acros's the body-facing side 20A of the sanitary napkin in a rg@gfzgoz
suitabl e densities. The fusion bonds 52 preferably have a dia is
greater t t 1 mmand ranges up to | ess than about 3 he
sanitary ‘Rggﬁﬁgﬁ’gyzo shown in FIGS. | and 4, the fusion bona‘gm;{§9e9l ?"e'f erably
about 1.5 - 2.0 mmin dianmeter. Provigding fusron bonds within this range of
sizes is preferred, especially with the DRI -WEAVE apertured fil mtopsheet
material. Providing fusion bonds 52 with snaller diameters creates
manufacturing difficulties. In particular, drffrcultres are encount er ed
becaus e2h i RTeRarapeBRrednhavs s duped tariency g 3llomplignidsiinceass bagkthrenghan

el emn%an&\@wen%eavewﬁamdapa? thessfich af tirlforhed tlilf’fmavhi%hdéa ﬁﬁ&in%ct With bt egd
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19 PCTI US991 10001 The topsheet 38, the acquisition conponent 44, the
backsheet 40, and the absorbent core 42 nay be assenbl ed in mﬁ\f%{ﬁ
configurations known in the art (i ncluding | ayered or "sandwW

confi gur akb9gsseand wrapped or "tube” configurations). Fi gW@ESydoodeddioW a
preferred enbodi nent of the sanitary napkin 20 assenbled in a sandw ch
construction. In FIGS. 1-3, the topshget 38 and the backsheet 40 have

| engt h and wi dth di mensions generally larger than those of the absorbent
core 42. The topsheet 38 and the backsheet 40 extend beyond t he edges of
t he absorb cor for orti.ons o i p 0,

garr’rent?' g)re err d%mg?é ([%ﬁ"p tmal? etlg 3 Jlmhn elr'% Iagsrc)[lbé?' 8“t Bgﬁl'ble
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manner Susfdstoramuedastying secopd CPG’PHP% tHie sesprdh @mpfmn pay the eeRFAULL i on

CoNMPoNn&dinpdfient HOMRMAAL vel ) thh@e@iﬁﬂ(lﬂ)mﬁbﬂ‘ém&fmwltéd part bﬁaﬁﬁtg&ﬂ 4 dW@sponkhe ”
acqui siti,on conp rect ed to.the absorbent core 42.
The backthas BEABY AR fopshech Juyot BF k8% b pbf ol Spt SHEL FaBPRtnls sl ¢ he
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confi guspshearB8 ¢dn bhhishd td1e AehudfiEiBit ariou Gif it Iﬂbesa@u b&derhﬂytlf)éz&e@t her

el enent_ b ffIX theeerren t di at ch.in turn are
af fi xed*to ‘The dltyﬁ Fg| 3Rt © lec%br%f’% ‘E}raef Oﬁssz %‘rﬁéM}he Bfent is

i nt egr adMtemativebnaf th@ratebtbnetmore (oreothetoweieelb/mmﬁmongxt)as@amseaInoqugart of
the ot Ibitact! GEESishedll B SraBl Fuscd o HREPRIROHiATRATn HIYBorbEAIGRR B (bE ONS Of
t he topsheet 38.and backsheet 40 are joined using adhesives over
substaﬁt‘?@!“?‘&?’lﬁ'ﬁ@%ﬂq‘é"%ort| ons that extend beyond the edges of the
absorbent core 42 and a crinp seal at the end edges 28 of the main body
porti on whdhnehd pefériqdsdiniridimdEntahdwhdn kshdratving®, the acqiisitiond codtpdagnt 4v
applicati pre d I 0 shown
"7E o by BORRT G ielpeliRh (ARCGRLRRE M By (A8, BAMSRL MARSEHE] <00

t hat araeetjtmdlefdnt 38t #rel mmsnb@dfogmonwn lanpinatg /et £ | Ehygse zampepentsl arat eral |y

out war %h&&pmogs@régm}%fta\dir%alfaéesd_ﬁatqﬂgﬁ§ 2hoffied RBiHAISO GOMY HaLL i on 22
fromthei.r edges 60 t{()lt eir distal edges (or "free end") 62. The

flaps J%cipgpd 6Lﬂf\}\%ﬁ§i‘“’f‘?‘i¥rﬁa§ ast the central region 36 of the main
body portion 22 As shown in Figure 1, each flap 24 is divided into a front
hal f 64, artheaopshekt I8arid thbé ldnyinate fddaape prefifatdP boizd 2t 2 Plural@y Nf Aidciefd

PCT/ US n erline T
. OS[BS, A BOpeDR, I L5 atsd Wiy B, (B0 THE BeERRL T 10
napki n integtion fersonesommpreadfshie unrbwsdualebfmdséa to Thetaét| eagk other sanhdsdh¢yoi ned t o
the maisp ARd adidl'y Pbﬂ@ngaxsbl@t«%ﬁh awéfﬂmdﬁnémn@wn i FRE. Q7 el Bondédladelre

enbodlrrent S l'aps 24 are integral. wth the main body
porti o2 de{ﬁfﬁfﬁfabi)é spacsd alplaﬁp%'dJ?&"@&FFﬂr Pxss the, bady Q‘}C“lgxﬁ‘éﬁéoéngf &he t he

t opsheghnitPy #apkiAaEK SHge thet BYceplidn OF Reporibh @hdiedsi et @éthiedianBibondédre fl aps
parate. conponen that are ined to the main body

24 can _conpri.se s 0

porti o3 Wfﬁé“‘?fﬁﬁ'éi rﬁ‘if“éfflg % tF'SF‘H'é‘&W’ba é‘iﬂ' associ ated with) main body
portion 22 along a juncture. This is typically a |ongitudinally-oriented
(or "l ongi t'[h&idm:lré& bpndictt areas, prefecibl yaeorhprrefunén pards t5ar dhé Jusidscamsled her ei n,
the ter e o] t o} t he
{1'aps 2500 JHREE B hedt Ondyds! é}gfsgﬁe T %&{gs Q%Ea?&k rﬂ%(‘dl‘ﬁ’ﬁ%hfé the =
j unct urb@ﬂ% w&theweenlhcaﬁuimﬁtﬂ ba 411]%@1331@ é@b’ smtabWenmwsngls ag by nsinonsi der ed
to be Q'ﬁ‘fféd?nﬁﬁim@ﬁ;s%'BE%\Sﬁdéd‘&@ﬁv@éxyc&fduﬁ%éﬂn%?&llsoPﬁcnﬂé thd RBRrialsh 4d aps 24

can be in sui t configuration. Suit aps are described in
ReexarrPH\é'@i fossing pplaten down 389“68'?6‘@&‘%‘91 anpbyng @&HP?‘&?‘?SP@M‘P% e ltkesyed to
Van Ti IShitilfle nfeaihs itHdt Gah ®e Qﬁiaﬁ@@)f@mlﬂ&aﬁll fking S6d1&@stRt BS t@ the a&,a?smdd S.

Patent 4,687,47S entitled "Shaped Sanitary Napkin Wth Flaps", which issued
to Van Til burg on August 18, 1987; U.S. Patent S, 389, 094 entitled
"Absorbent Article Having Fl aps and Zones of Differential Extensibility"

i ssued to Lavash, et al. on February 14, 1995; U S. Patent 5,558, 663
entitled "Absorbent Article Having Undergarnment Covering Conponents Wth
Zones of Exten5| bi I|ty |ssued to Wi nberger et aI on Septenber 24 1996
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WO 99/58092 21 PCT/ US99/ 10001 the flaps 24 to bend or fold about. The hinge

70 is preferably located in a region along the juncture 68 ot-q]mylzg@zm
with the main body portion 22. The hinge 70 can extend al ong t

junct ur ey he flaps with the main body portion, or al

portion tﬁgggﬁ?% I'f the hinge 70 is only provided al ong a'ggg¥$%h¥%? t he
juncture 68, it is preferably providqed in the region of the sanitary napkin
20 surrounding and including the flap transverse centerline TlI. The hinge
70 has a laterally inwardnost, or proximal, boundary 70A and an out er nost,

ords ar l,n. the | t tleastthe
I d‘%‘%ﬁ?‘“@ﬁﬂﬁg i d?%ﬁ:l berd Pht Q ‘ﬁ g%%?sthg mﬁl 9atg§ﬁcay§’ |lﬁ Hal y
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Patent 5,518,801 issued to Chappell, et al. on May 21, 1996. The term

"strainabl em@%:kboncﬁ%z%%d b Sk %hf' suft&fie Efzcté}ndan'i\ay %E%Et?i'ﬁﬂféﬁta%ﬂ)sénd
r.oup regions which are able to ext to s usef ul

Interr
degreeeileftb eaétséten?%@fdt% AR, napkin lgtarar'ﬁ%s gu wsteresﬂr% C%H%r. ses at
| east fisionchomids 62 preferablgtihase ﬁrulaaretdreljatoﬂgream dianabeudEfirgaad eshgasup i r st

7 d t t bl
et vor 19 ¥ AEGR 3 tnb Pl S nakinf 50 SOBE DN RS and dPug g 0 ©
second bpedsi asnprekgabl pgbetdvin- 246 rfundg digmetgr. Prowiding Hisigrelprnsisgvitdn this
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76 is iIn su st ant| e Sane conh rfLore and after theerrratlon of
the st &R |ePrﬁrérimr¥usm bends 32cBH Wgtea amefers,ereatfs RapHacunngy of
cont i ndtfﬂsmuwt[ar;ﬁﬁnnmtdicﬁcultidsaté &ﬁ:ountered\be@adsen@iahcAtEn&%EBﬁ&asﬁa
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the Saﬂ{)érﬁfré’d mktsnde’s@gréhowam(rw Fidaids! to tﬂass fehrbgh r,ﬁ%xmtauza.ar nly.
substantially I1near, extending conhtinuously in a eﬁtr on subngntr ally

paral | rowtrng bandsdiying et allargss sizq reé‘!“%‘l‘?@"s‘f‘?’&i’%?éﬂ?e@e €hi nge” 70

is cr eattatheh&y t‘&rrrqtm;; {ohse S:tqmaézr@abhe’ URANOPrsshfe af PadshBacitehiidugh ther tion of
used herein, the term"formng" refers to the

t he sa na

creati g’ﬂ %f%g 'ﬂee\ff"%'f"rﬁélf‘ﬂre or georretry upon a web material or |amnate
that will substantially retain the desired structure or geonetry when it is
not subj ect dtle bdgeany tiex fisionciongs aPptd pretferhtiyp gpadednsorerthironb®@s 0.5mm abl e

met hOdﬁp{ran a{lptlijtp%cggnsa CédeP bl lsﬁaﬂﬁéé’\ﬂz{\}é t{l ! Secfl % maq'rc aal]enac?l(c‘# ygle, but
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applied force or elongation required to extend the rraterra in the hinge
regions 70 of the sanitary napkin 20. In one enbodi nent, the deformations
80 may be formed by two rigid plates having a pattern of meshing teeth. The
outer dinensions of the pattern of teeth covers a surface area of the
plates that is about 7.9" by 1.6" (20 cmby 4 cn) for each flap. On one
surface of each pI ate are a serres of teeth V\/mch are substantrally
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pol yet hyl ene backsheet mmterial |aninated together by adhesi\ v H{zt j s&a
described in conjunction with the enbodi nrent shown in FIGS. 3N Qdﬂ tes

will be c d under a | oad of between about 25 - 70 p
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the pl ates I n the enbodi nent shown il FIGS. 1-3, the forned web materi al
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The garnent surface 20B of the sanitary napkin 20 may include, and
p'referably does include, fasteners for attaching the sanltarigagmmthe
wearer's undergarnent. Figure 2 shows the central pad fastener

adapt ed w@osgesy € the main body portion 22 of the sani tarﬁcgﬁ‘@@,mo{"ﬁ t he
crotch region of an undergarnent. Any types of fasteners known in the art,
such as adhesive fasteners and nechapi cal fasteners can be used. Fasteners
conpri si ng adhesi ves have been found to work well for this purpose, with
pressure-sensitive adhesives being preferred. In a preferred enbodi nent,
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6 N O',~ 2002 28 What is clainmed is: An absorbent article (20) having a
body-facing side (20A), said absorbent article conprising: a l hqglntpvnz[mz
pervi ous topsheet (38) defining said body-facing side of said abSorbe
articl e; W@ 99i58a92d i npervi ous backsheet (40) joined to sai ddrapssegees: and an
underlying liquid pervious |ayer (42, 44) having a thickness, said
underlying | ayer being positioned bébween said topsheet and said backsheet,
wherein said body-facing side of said absorbent article has a bonded region
(SO and .an unbonded wi ndow (54) wherein said topsheet is fused to said
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di anond patte
asymmctnc ctc) In the preferred embodiment shown in FIG. | of the drawings, the

absorbent core 42 is rectangular and is of a size that is slightly smaller than the periphery
of the acquisition component 44. In the embodiment shown in FIG. 4, the absorbent core
42 is dog bone shaped, and is larger than the acquisition component 44.

The absorbent core 42 can be manufactured from a wide variety of liquid-
absorbent materials commonly used in sanitary napkins and other absorbent articles.
Examples of suitable absorbent materials; include comminuted wood pulp which is
generally referred to as airfelt; creped cellulose wadding; meltblown polymers including
coform; chemically stiffened, modified or cross-linked cellulosic fibers; synthetic fibers
such as crimped polyester fibers; peat moss; tissue including tissue wraps and tissue
laminates; absorbent foams; absorbent sponges; superabsorbent polymers; absorbent
gelling materials; or any equivalent material or combinations of materials, or mixtures of
these. The configuration and construction of the absorbent core may also be varied (e.g.,
the absorbent core may have varying caliper zones (e.g., profiled so as to be thicker in
the center), hydrophilic gradients, superabsorbent gradients, or lower density and lower
average basis weight acquisition zones; or may comprise one or more layers or
structures). The total absorbent capacity of the absorbent core should, however, be
compatible with the design loading and the intended use of the sanitary napkin. Further,



8. The absorbent article of Caim?7 wherein said pattern of bonds is a

repeating pattern. 9. The absorbent article of Claim1 wherei S
conpri se heat and pressure bonds. 10. The absorbent article @@ymzd

wher ei n swodokseetls conpri se ultrasonic bonds. 11. The absopéemissfidobc! € of
Claim1 wherein said topsheet conprises an apertured thernoplastic film
12. The absorbent article of Cdaimli7wherein said underlying liquid

pervi ous | ayer conprises a spunbonded pol ypropyl ene nonwoven material. 13.
The absorbent article of Caim1l 1 wherein said underlying |iquid pervious

| ayer C@l@@iiestﬁl%l éfﬁso teAS Lapality B?Yi?er a@orﬁ@ﬁfl tcbré)ﬁﬁ?% Frfed @ ShcDRMYRNARD
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pol ypr opydraigkt vapkif@t erial and a mufti-bonded air |aid nonwoven
material 15. The absorbent artlcle of Oalml 3 further conpri sing an
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per Vi OURydrayd fortfifg hiitdliaP esrkab@Bbnt gelling material) particles, and about 3% latex.

The absorbent core 42 preferably has a caliper of about 1.5 mm under a pressure of 68.9
Pascals, and a basis weight of about 125 g/yd2 (about 150 g/m2), including the particles
of absorbent gelling material (although much higher basis weight materials can also be
used). Preferably, this multi-bonded air laid absorbent core 42 is formed by depositing
three streams of cellulose and bi-component fibers, with absorbent gelling material
particles 58 laid down with the last stream of fibers to form the bottom portion of the
absorbent core. While the absorbent core 42 is shown as a laminate in FIGS. 2 and 3, in
preferred embodiments, the fibers are blended together to form a single web. Such a
multi-bonded air laid material is preferably obtained in roll form as product 915000X313
from Merfin Hygienic Products. :

In alternative embodiments, the multi-bonded air laid material used for the
absorbent core can be bonded using some material other than latex (such as starch or
PVA, for example). In another alternative embodiment, the absorbent core can be
formed as a laminate that preferably also has a basis weight of about 150 g/m? and
comprises two (or more) layers of multi-bonded air laid nonwoven material with the
particles of absorbent gelling material therebetween. Suitable laminate absorbent core
structures are described generally in U.S. Patents 4,950,264 and 5,009,653 issued to
Osborn, U.S. Patent 5,460,623 issued to Emenaker, et al. Another suitable absorbent
core is described in U.S. Patent Application Serial No. 08/122,114, entitled “Sanitary
Napkin Having Core Predisposed To A Convex Upward Configuration”, filed in the
name of Hines, et al. on September 16, 1993 (PCT Publication No. WO 95/07674,
published March 23, 1995).

In the above embodiments, or in other alternative embodiments, the absorbent core
42 can be provided with a feature to further improve its flexibility. Such a feature could
include, but is not limited to one or more slits, perforations, embossments, or score lines
in the absorbent core 42 or acquisition component 44. This type of feature is preferably



- 6 N.OvV 2002 31 bonded region, wherein at |east sone of said bonds in said
bonded region are arranged in a quilted pattern that conpri sesgam\zr i

of bonds arranged in the pattern of a dianond and several bond [
a patterWOM88W2 said di anond pattern, said bonded areas HEMEPIANMIr cul ar
pl an view shape with a di ameter between about I mm and about 3 mm and

bei ng distobuted in a density of betMeen .about 2 and about 9 bonds per cn®.
20. An absorbent article having a body-facing side of said absorbent
article conposing; a liqgnd pervious topsheet defining said body-facing side
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of fustensapolives;S6dnd bnnglberstdeé@féh fleshwindowt Meen sai d t opsheet and
sai d acqui sition conponent, said absorbent core conprising a multi-bonded
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fused t eas that
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gar menmatéial, (@lghéetc ﬁmiﬁiswhlwnmmwi?lmb films of polyethylene or polypropylene,
or composite materials such as a film-coated nonwoven material. Preferably, the
backsheet 40 is a polyethylene film having a thickness of from about 0.012 mm (0.5 mil)
to about 0.051 mm (2.0 mils). The backsheet 40 may be embossed and/or matte finished
to provide a more clothlike appearance. Further, the backsheet 40 may permit vapors to
escape from the absorbent core 42 (i.e., breathable) while still preventing exudates from
passing through the backsheet 40. A suitable backsheet 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.



centerline, said sanitary napkin conprising: a liquid pervious apertured

t hernmopl astic film topsheet; a liquid inpervious backsheet j m ml d
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acqui sition conponent and said backshget; wherein said body-facing side of
said sanitary napkin has a bonded region and an unbonded w ndow wherei n
sai d topsheet is fused to said acqui saion conponent at individual bonded
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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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transverse centerline T|. The flap transverse centerline T{ may coincide with the
principal transverse centerline T of the sanitary napkin, but this is not absolutely

required.

The flaps 24 can be joined to the main body portion 22 in any suitable manner.
Preferably, in the embodiment shown in FIGS. 1-3, the flaps 24 are integral with the
main body portion 22 (that is, the flaps 24 comprise integral extensions of the topsheet
38 and backsheet 40). In other alternative embodiments, the flaps 24 can comprise
separate components that are joined to the main body portion 22. The flaps 24 are each
joined to (or associated with) main body portion 22 along a juncture. This is typically a
longitudinally-oriented (or "longitudinal") juncture, such as lines of juncture 68. As used
herein, the terms "juncture" (or "line 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 §6/ 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. | - 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
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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 extemi
along the entire juncture 68 of the flaps with the main body portion, or along only a
portion thereof. If the hinge 70 is only provided along a portion of the juncture 68, it is
preferably provided in the region of the sanitary napkin 20 surrounding and including the
flap transverse centerline Ty. The hinge 70 has a laterally inwardmost, or proximal,
boundary 70A and an outermost, or distal, boundary 70B. In the embodiment shown in
FIGS. 1-3, at least the inwardmost boundary 70A of the hinge 70 is preferably concave
inwardly relative to the distal edge of the flaps 24.

The hinge 70 can be formed in any suitable manner that provides the desired
region of the sanitary napkin with increased flexibility. Preferably, the hinge 70 is
formed by mechanically def.orming 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. Patent 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 planar 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
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region 76.

FIG. 1 shows that the flap material 24 having the strainable network 74 formed
therein has a longitudinal centerline (or axis), 1. In the sanitary napkin embodiment
shown in FIG. 1, the longitudinal centerline, 1, of the strainable network 74 is rectilinear
and generally oriented in the transverse direction. In the sanitary napkin 20 shown in
FIG. 1, the first regions 76 are substantially linear, extending continuously in a direction

substantially parallel to the longitudinal axis | of the strainable network.

The hinge 70 is created by forming the strainable network 74 into the desired
portion of the sanitary napkin 20. As used herein, the term "forming" refers to the
creation of a desired structure or geometry upon a web material or laminate that will
substantially retain the desired structure or geometry when it is not subjected to any
externally applied elongations or forces. Suitable methods for forming a strainable
network into a web material include, but are not limited to embossing by mating plates or

rolls, thermoforming, high pressure hydraulic forming, and casting.

The depth and number of deformations 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
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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/cm?). The formed web material is then removed from between the plates. In the
embodiment shown in FIGS. 1-3, 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 a 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 slightly 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
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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 zones of extensibility 72 preferably have corrugations with
ridges 88 that are oriented generally in the longitudinal direction so that the zones of
extensibility 72 will be 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 Tj.

The garment surface 20B of the sanitary napkin 20 may include, and preferably
does include, fasteners for attaching the sanitary napkin to the wearer's undergarment.
Figure 2 shows the central pad fastener 82 which is adapted to secure the main body
portion 22 of the sanitary napkin to the crotch region of an undergarment. Any types of
fasteners known in the art, such as adhesive fasteners and mechanical fasteners can be
used. Fasteners comprising adhesives have been found to work well for this purpose,
with pressure-sensitive adhesives being preferred. In a preferred embodiment, the central
pad fastener 82 comprises a pair of spaced apart longitudinally-oriented strips or zones of
adhesive that are centered about the longitudinal centerline L.

The outer surface of the flaps 24, adjacent the distal edges 62 of the flaps, is
preferably provided with a flap adhesive 84. 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. Suitable adhesive fasteners are described in greater detail in U.S.
Patent 4,917,697. The flaps 24 can be maintained in position by attaching the flaps 24 to

the undergarment, or to the opposing flap.

The fasteners used with the present invention are not limited to adhesive
attachment means. Any type of fastener used in the art can be used for such purpose.
For example, the sanitary napkin 20 could be secured to the wearer's undergarment by
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4,946,527 entitled "Pressure-Sensitive Adhesive Fastener and Method of Making the
Same" issued to Battrell on August 7, 1990, or U.S. Patent 5,392,498 entitled “Non-
Abrasive Skin Friendly Mechanical Fastening System" issued to Goulait, et al. on
February 28, 1995. For simplicity, however, the fasteners will be described in terms of

adhesive attachment means.

The adhesive attachment means are respectively covered by removable release
liners, central pad release liner and flap release liner, both designated 86. The pressure-
sensitive adhesives should be covered with release liners 86 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release liners are described in U.S.
Patent 4,917,697. A particularly preferred release liner which also serves as an
individual package for wrapping the sanitary napkin is described in U.S. Patent
4,556,146 issued to Swanson, et al.

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
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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
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 possible. 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
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provide the consumer benefits of increasing the wearer’s confidence in the softness,

absorbency, and reduction in rewet associated with the absorbent article.

The sanitary napkin 20 of the present invention is utilized by removing the release
liners 86 and placing the sanitary napkin 20 in a 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 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
incorporated 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.



U&' ()_—OPlOlO%&' ()-100/&' ()-!"100/&' ()-Z 10 UU 10 UU 10 U U a@ "10% U
U& ()-! X&) "10% U U&' ()-+}oaS10!" 10%%h6h& ()-Y 10 10

10! SO! 10%& () - L! pf S! 10%& () - y! 10%& () - LF" 10%& () - +7: KAEaS10L" n10%." 1
he' () -1 6 R 8V il

28

What is claimed is:

1. An absorbent article (20) having a body-facing side (20A), said absorbent article comprising:
a liquid pervious topsheet (38) defining said body-facing side of said absorbent article;
a liquid impervious backsheet (40) joined to said topsheet; and
an underlying liquid pervious layer (42, 44) having a thickness, said underlying layer being
positioned between said topsheet and said backsheet,
wherein said body-facing side of said absorbent article has a bonded region (50) and an
unbonded window (54) wherein said topsheet is fused to said underlying layer at a plurality of
individual bonded areas (52) that are located in said bonded region, and said unbonded window
on said body-facing side is substantially free of bonded areas, and is surrounded by a closed
geometric figure (56) formed by a plurality of spaced apart bonds which is surrounded by said
bonded region,
wherein at least some of said bonds in said bonded region are arranged in a quilted pattern that
comprises a plurality of boads arranged in the pattern of a diamond and several boads arranged
in a pattera inside said diamond pattern, said bonded areas having a ciccular plan view shape
with a diameter between about 1 mm and about 3 mm, and being distributed in a density of

between about 2 and about 9 bonds per cm®.

2. The absorbent atticle of Claim | wherein said bonded areas have outer edges, and the outer

edges of said bonded areas are spaced more than about 0.5 mm apart.

3. The absorbent article of Claim | having a longitudinal centerline, wherein said unbonded

window is centered about said longitudinal centerline.
4. The absorbent article of Claim 1 wherein said bonds have a circular plan view shape.

5. The absorbent article of Claim 4 wherein said bonds which form said closed geometric figure

are arranged in a number of opposed, concave inwardly-oriented, curvilinear lines.
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The absorbent article of Claum 1 wherein said unbonded window is surrounded by a plurality of
spaced apart bonds arranged in a quilted pattern that covers substantially all of that portion of

said body-facing side of said absorbent article located in said bonded region.

The absorbent article of Claim 6 wherein said bonds inside said diamond pattern are arranged in

the configuration of a rounded shape within said diamond pattern.

The absorbent article of Claim 7 wherein said pattern of bonds is a repeating pattern.

The absorbent article of Claim | wherein said bonds comprise heat and pressure bonds.

The absorbent article of Claim 1 wherein said bonds comprise ultrasonic bonds.

The absorbent article of Claim 1 wherein said topsheet comprises an apertured thermoplastic
film.

The absorbent article of Claim 11 wherein said underlying liquid pervious layer comprises a

spunbonded polypropylene nonwoven material.

The absorbent article of Claim 11 wherein said underlying liquid pervious layer comprises at

least one layer of muiti-bonded air laid nonwoven material.

The absorbent article of Claim 11 wherein said underlying layer comprises

10 10
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a laminate comprised of a spunbonded polypropylene nonwoven material and a multi-bonded

air laid nonwoven material

15. The absorbent article of Claim 13 further comprising an absorbent core positioned between said
liquid pervious layer and said backsheet wherein said absorbent core comprises at least one layer

of multi-bonded air laid nonwoven material.

16. The absorbent article of Claim 11 wherein said underlying liquid previous layer comprises a

latex bonded awr-laid nonwoven material.

17. The absorbent article of Claim 16 further compnising an airfelt absorbent core positioned

between said liquid pervious layer and said backsheet
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bonded region, wherein at least some of said bonds in said bonded region are arranged in a
quilted pattern that comprises a plurality of bonds arranged in the pattern of a diamond and
several bonds arranged in a pattern inside said diamond pattern, said bonded areas having a
circular plan view shape with a diameter between about | mm and about 3 mm, and being

distributed in a density of between about 2 and about 9 bonds per cm’.

20. An absorbent article having a body-facing side of said absorbent article compnising;
a liqud pervious topsheet defining said body-facing side of said absorbent article;
a liquid impervious backsheet joined to said topsheet; and
an underlying liquid pervious layer having a thickness,
said underlying layer being positioned between said topsheet and said backsheet;
wherem said body-facing side of said absorbent article has a bonded region and an unbonded
window wherein said topsheet is fused to said underlying layer at a plurality of individual
bonded areas that are located in said bonded region, and said unbonded window on said body-
facing side is substantially free of bonded areas, wherein said unbonded window is surrounded
by a plurality of spaced apart bonds arranged in the shape of a closed geometric figure having
opposed concave inwardly oriented curvilinear sides, and said bonds are distributed in a density

of between about 2 and about 9 bonds per cm?.



10| | f109%%& () -f109%& ()-f109%B& ()-!ff 10985S5& ()-!ff 10Y6MBME ()-!>f 10%
& () - VRR- SSSUd<YNC

10| | f109%%& ()-f/s109%& ()-fl.s10%& ()-f-s10%& ()-f+510%&'.(5-g]’q\}m ()-
Normal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Headi ng¥4

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font TP( hdw. DOZf p{ VR)

~T#h. A5<cACI RvXZ\ 2" bdf hj I nprtvxz| ~9R} § ) BUh ) r O<$19s<=MAG) RR] xeLi sv~B%6~+N
AgO% (MD1B897?| ACDFI LVRU 6Ti mes New RomanAri al Courier New'h Root

Ent r yWor dDocunent 2 I"H#SYR () *+,-./0123456789: ;

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

30
18. A sanitary napkin having a body-facing side, and a longitudtnal centerline, said sanitary napkin

compnsing' a liquid pervious apertured thermoplastic film topsheet;

a hquid impervious backsheet joined to said topsheet;

a laminate acquisition component positioned between said topsheet and said topsheet and said
backsheet, sard acquisition component comprising a two layer nonwoven structure comprising a
spunbonded polypropylene nonwoven material closest to said thermoplastic film and a multi-
bonded arr laid nonwoven material beneath said polypropylene nonwoven material, wherein said
apertured film and said laminate acquisition component are bonded together by a plurality of
fusion bonds;

an absorbent core positioned between said topsheet and said acquisition component, said
absorbent core comprising a multi-bonded air laid nonwoven material comprising cellulose
fibers, bi-component fibers, a latex binder, and a plurahty of particles of superabsorbent
hydrogel-forming materal,

wherein said body-facing side of said sanitary napkin has a bonded region and an unbonded
window wherein said topsheet is fused to said laminate acquisition matenal at individual bonded
areas that are located in said bonded region and said unbonded window is substantially free of
bonds, and is surrounded by said bonded region, said bonded areas having a circular plan view
shape with a drameter between about 1 mm and about 3 mm, and being distributed in a density

of between about 2 and about 9 bonds per cm®.

19. A sanitary napkm having a body-facing side, a garment-facing side, and a longitudinal
centerline, said santtary napkin comprising: a liquid pervious apertured thermoplastic film
topsheet; a liquid impervious backsheet joined to said topsheet; an acquisition component
positioned between said topsheet and said backsheet, said acquisition component comprising a
latex bonded air laid nonwoven material; an airfelt absorbent core positioned between said
acquisition component and said backsheet; wherein said body-facing side of said sanitary napkin
has a bonded region and an unbonded window wherein said topsheet is fused to said acquisition
component at individual bonded areas that are located 1 said bonded region and said unbonded
window substantially free of bonds, and is surrounded by a closed geometric figure formed by a

plurality of spaced apart bonds which is surrounded by said



