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_Met hod of Making Same 10 Field of the invention The present invention
relates to a superior way of folding ear panels on di'sposabl e absorbent
articles. In particular, attention i 3 directed towards 15 disposable -
di apers. Background of the invention D sposable absorbent articles, in
particul ar, disposable diapers are well-known articles of manufacture that
are designed to be worn principally by infants and 20 incontinence
sufferers. Such diapers are worn about the |lower torso of the wearer and
are intended to absorb and contain urine and other bodily discharges, thus
preventing the soiling, wetting, or simlar contam nation of articles (for
exanpl e, clothing, bedding, other persons, etc.) that may cone into contact
wi th such a diaper 25 On reaching. for esh di sposabl e di aper,
the user nor nal Sﬁﬂﬂﬁacﬁfﬁﬁq?rﬂ,fb&ﬂéw'cr W%hﬁ@"#’%{ Eéﬁgéﬁﬁ?%éﬁaaged P
configguration into a sem -folMkttiodostf Makireg Same | ocates the ear panels
furnished with the tape tab fastening devices and opens out the diaper into
an unfol ded configuration that permts the 30 user to fit and fasten the
di aper about the waist of the wearer to effect a side closure. -In the

fol ded and seni-fol ded confi guratl ons, the ear panels typically lie-

adj acent to the back wai st region of the di aper resulting in the tape tab
fastening devices being in a position that either does not facilitate easy
userjgaccess or that poses a risk to the user and even the wearer due to the
clipped nature of the ear WD 98/ 35641

PCT/ US97/ 02096 2 panels. Cipping tends to occur during the manufacturing
cut ti ng Ribkbef tive mvertiont of t he haphazard arrangenent of the ear panels on

the chassls eseldliuontiy PLERSS 36! a9855ert W) &' rokingPaEH ! dn

pertine '
disposable absorbent artlcles In particular, attention is directed towards

15 disposable diapers.

Background of the invention
Disposable absorbent articles, in particular, disposable diapers are well-known
articies of manufacture that are designed to be worn principally by infants and
20 incontinence sufferers. Such diapers are worn about the lower torso of the
wearer and are intended to absorb and contain urine and other bodily
discharges, thus preventing the soiling, wetting, or similar contamination of
articles (for example, clothing, bedding, other persons, etc.) that may come into
contact with such a diaper in use.
25
On reaching for a fresh disposable diaper, the user normally unfolds the
diaper from the folded and packaged configuration into a semi-folded
configuration, locates the ear panels furnished with the tape tab fastening
devices and opens out the diaper into an unfolded configuration that permits the
30 user to fit and fasten the diaper about the waist of the wearer to effect a side
closure. In the folded and semi-folded configurations, the ear panels typically lie
adjaéent to the back waist region of the diaper resulting in the tape tab fastening
devices being in a position that either does not facilitate easy user access or that
poses a risk to the user and even the wearer due to the clipped nature of the ear



5 subject of the folding of ear panels on disposabl e absorberit articles

sych as Qi{]&géz#s%n For exanple, US 3,863,637 focuses on the pOl/edssm20de a
di aper. trcular, the diaper is longitudinally folded into a . .

configuration which in cross- section resenbles the G eek synbol sigma on
one side of the longitudinal centreline of the diaper and a reverse signma.
on the opposite side of the diaper. 1& The diaper has a rectangul ar
outline with adhesive strips being provided on the opposite corners of one
end of the diaper. Due to the rectangul ar shape of the diaper, the issue of

ear folding is sinmply not encountered. In contrast, US 4,050,462 does
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side sections on a training pants for the purposes of facilitating packaging. In

20 particular, the document relates to a training pants having a front portion, a back
portion and side sections connecting both portions together. The side sections

extend from the waist opening to the respective leg openings and are folded

along a centre line of the training pants extending in the longitudinal direction so

that they are positioned between the front portion and the back portion of the

25 training pants. Currently, other disposable diaper products on the market reveal

a random arrangement in relation to the folding of ear panels and furthermore,

clipped ear panels are very prevalent. This is most pronounced within the

disposable diaper packs on opening.

30 As a result of the above prior art attempts, it has been recognised by
those skilled in the art that it would be desirable to provide a means of
reproducibly and consistently folding the ear panels on disposable diapers in
order to simplify and accelerate the diaper opening process for the user, reduce
the risk of potential injury to the end user and wearer caused by clipped ear

35 panels, and create for packaging purposes, a more aesthetically satisfying



arrangenment in ¢he d| sposabl e di aper pack. The solution is found to be ear
panel s twagssmsesimul tiply folded to create a configurati on REHVSENF8Yes t he
tape tab fastening devices of the ear panels to the user when the di-aper
has been opened into the seni-folded configuration and that reveals no ~
clipped ears. 5 It has now been discoygered that the benefits of the present
i nvention range from an easy one step opening action for the diaper and the
tape tab fastening device; to a product with a superior and enhanced
appearance due to the neat, controlled and consi stent nmanner of the ear
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pr ef er r eyuiprhedt, wehith pbsébde safetyaisk toroperators, each of the ear panels is
folded forward onto itself to twice the wwdth of the attachnment area of the

tape tab fastening device. The ear panels can be
Summary of the invention

20 In one aspect of the present invention, a disposable absorbent articie having a
front waist region and a back waist region, a chassis assembly comprising a
liquid pervious topsheet and a liquid impervious backsheet joined with the
topsheet; an absorbent core positioned between the topsheet and the
backsheet: and a pair of ear panels in the back waist region is disclosed. The

25 ear panels comprise a tape tab fastening device comprising an attachment area
and a functional area. Each of the ear panels is folded backwards onto itself to
at least the width of the attachment area of the tape tab fastening device and
subsequently is folded forward onto itself to at least once the width of the
attachment area of the tape tab fastening device. The portion of the ear panel

30 after forward folding not comprising the attachment area of the tape tab fastening
device is disposed in a configuration partially overlapping the attachment area of
the tape tab fastening device. In a preferred embodiment of the present
invention, each of the ear panels is folded forward onto itself to twice the width of
the attachment area of the tape tab fastening device. The ear panels can be
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ei ther uridagysey§ th the back waist region of the diaper orpgpuserhedsong a
line of juncture to sane. |In another aspect of the present invention, a

‘met hod of making a 5 disposable diaper with the features descri bed above
I's disclosed. The steps conprise providing a disposable diaper; folding .
each of the ear panels backwards onto 4tself to at |east the width of the.
attachnment area of the tape tab fastening device; folding each of the ear
panels forward onto itself to at | east once the width of the attachnent
area of the tape tab fastening device; folding 10 each portion of the ear
panel s agither poitaiirwith dneibagkiveist RgieD Af ihet Spmealone 2 e Che tape
tab fastﬁpkﬂgeQ§ghgﬂlinto a configuration that partially overlaps the
attachnment area of the tape tab fastening device. |In another preferred
enbodi rent of the present invention, the ear panels are joined along a line
of juncture t¢n tdreotherckaspeict tofr #es-greberfitoirvariton] oa waethdd| afi malksngpa 15
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another preferred embodiment of the present invention, the ear panels are joined

along a line of juncture to the back waist regbnm%ﬁr‘am falding step

15 oceurs. oo

Brief description of the drawings
It is believed that the invention will be better understood from the foregoing
description in conjunction with the accompanying drawings in which:

20 '
Figure 1 is a plan view of a disposable diaper embodiment of the present
invention having portions cut away to reveal the underlying structure with the
outer surface of the diaper facing the viewer,

25 Figure 2a is a cross-sectional view through line A-A in Figure 1 of the preferred
disposable diaper embodiment ;

Figure 2b is a continuation from Figure 2a after the ear panel has been folded
backward onto itself;

30
Figure 2c is a continuation from Figure 2b after the ear panel has been folded
forwarded onto itself to at least once the width of the attachment area of the
fastening device;
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Fi gure 3aw098713%64pr ef erred enbodi nent of the present invent P&ER/EIH03096 3
continuation fromFigure 2c. In this enbodi nent, the ear panel has:been

fol ded forwarded onto itself to twice the width of the attachnent area of
the tape tab fastening device. Figure gb is a continuation fromFigure 3a -
and shows the fully folded configuration of the panel. Detailed description
of the invention 10 As used herein, the term "di sposabl e absorbent
article"” refers to articles which absorb and contain body exudates; and

mor e spegigliéaha Vie- R bfertcd Arhb&differthbe har drédatethvasfibRstand’ id Na
proximty~to the bhod f th arer tq absorb and contain the varioqus
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ot herw sfe [ﬁestored. or reused) and, preferably, to be recycled, conposted or
ot her wi s&S @%QSM'C&‘ I n an environnental |y conpati bl e nmanner. As used
hereisn, the term"diaper” refers to a garnent generally worn by infants or

[ ti f ks d : t h bout
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area or enfiguraliemef 1o em®aRa!st feature-or the diaper. (Wile a panel is

typically a distinct area or elenent, a panel may overlap somewhat with an
adj acent nel As .used ei.n. the term"joined" enconpasses

conf i gurggﬁﬂﬁg aﬁﬁ?réBégHrf’%gr’é‘XF"B?"di rectly secured to the other el enent
by alftf i xiAsgusdak heteinptiie tirme'tdisposalble labsottient aticlet néferautol articiesovtieki sns..-
wher eby I LS, & el S t h . Nt

A1 xi noRRrB e EhEinth b ERTatts ATy hithe sBeEineolteltrSth FHERSMNEY | e
to the oaneeplagedregainskiqjuine proXimity tol the body of thehaveirapde abdsarb and
present ' T f t i | astic
duced Sotgriefvaond Bxaddbs duCnarBg e 16k tody i kic are IhERaBI TS
cut awaytorRe fiscarded aRe) astivaletyre denstheydrediptdrtepreddp i iaurglesad ofi t h

t hefmor t ptherwiset Rsstereaber rélsédpantiapesferdly, o6 e rBeyolear ebmpotedP wrer
sSurt ace, acl n

gener al |gtkewgﬁabgs%o\é!ﬁgmﬁé%ﬁgZ%nov\é%dqgesrg%@l;emwgzglagﬁ%ri 21528'§§§| iquid
per vi oushereps hthel "teem ‘“diaperlli efes to rpagarmamt gerscally ewos byoiimfadtswiorh t he
t opsheetingdntiRdh AP SR "€ df8wn up between the legs and fastened about the
waist of the wearer. The term "panel" is used herein to denote an area or
20 element of the waist feature or the diaper. (While a panel is typically a distinct
area or element, a panel may overlap somewhat with an adjacent panel.) As
used herein, the term "joined" encompasses configurations whereby an element
is directly secured to the other element by affixing the element directly to the
other element, and configurations whereby the element is indirectly secured to
25 the other element by affixing the element to an intermediate member(s) which in
turn is affixed to the other element.

_ Figure 1 is a plan view of the diaper 20 of the present invention in its flat-

out, uncontracted state (i.e., with elastic induced contraction pulled out) with
30 portions of the structure being cut away to more clearly show the construction of

the diaper 20 and with the portion of the diaper 20 that faces away from the

wearer, the outer surface, facing the viewer. As shown in Figure 1, the diaper 20

has a generally "T-shape" and comprises '

a chassis assembly 22 comprising a liquid pervious topsheet 24, a liquid
35 impervious backsheet 26 joined with the topsheet 24, an absorbent core 28
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posi ti onaglobgtiggen the topsheet 24 and the backsheet 26; exteossinze9d eg
cuffs 30 each conprising a leg flap panel 31 and one or nore elastic
menbers, elastic strands 54, operatively joined with the |eg flap panel-31;
an extensi bl e back wai st feature 32 copprising a central wai stband panel

34, a pair of ear panels 36, 5 each conprising a tape tab fastening device
37, and a hip panel 38; a |anding nenber for tape tab fastening device 37,
and an extensible front waist feature 42 conprising a front wai st panel 43.
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extensi bl e such as by being formed as a structural elastic-like film (SELF)

web as described herein. Preferably, the extensible panels conprise a 20
SELF web. Th&agheofdhepasmlsmaybe ri separateemeaibes/jeinediteitba qyvespledidpes of
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cont ai nnme
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is joi nedwdiﬂatmmeewegﬁ@ebfﬂfe aﬁdoﬁbbat e PBOAGing 1Le8, Ia&hbbgh af ﬁﬁayOBet he
tape tab_fast Ec'hf nctional elen? F?? q( Had o]
hﬂﬁ%ﬁarﬁ ﬁﬁ‘?' etﬁ&"haﬁﬁjPMg eing formed as a structural elastic-like film

perm ¢ e(SELF) web as described herein. Preferably, the extensible panels comprise a
20 SELF web. The use of a SELF web allows the force/extension properties of
each of the panels to be specifically designed to maximise the fit and
containment of the diaper with a minimum amount of materials (no conventional

elastic materials are needed).

25 As is evident from Figure 1, the diaper 20 is provided with a closure system
comprising a tape tab fastening device 37 and a landing member 41 for fitting
the diaper 20 on the wearer. The tape tab fastening device 37 comprises an
attachment area 39 and a functional area (not shown), and the landing member,
is preferably a reinforcing strip 41 or, the alternative, a portion of the backsheet

30 26, positioned in the front waist region 45 of the diaper 20. The attachment area
39 is the area on the tape tab fastening device 37 that is joined to the ear panel
36 and the functional area is the area on the tape tab fastening device 37 on
which functional elements are located to permit engagement with the landing

~ member on the front waist region 45 of the diaper. The functional elements may

35 take on a number of configurations such as adhesive fastening elements,



menber on the front wai st region 45 of the diaper. The functional elenents
may 35 Hakessesia nunber of configurations such as adhesi vecteastrozorng
.elements, - WD 98/35641 .

PCT/ US97/ 02096 7 mechani cal fastening el ements, a conbi nation of adhesive
fasteni ng el enents and nmechani cal fastening elenments, or any other neans as
are known to the man skilled in the art. 5 The di aper 20 of Figure 1
has an inner surface (not shown), an outer surface 44 (facing the viewer in
Figure 1) opposed to the inner surface, a front wai st region 45, a back

I st 46 d tqg the front st region 45, er i whi ch
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man ski 'H'x%qskﬂehhﬁtﬁérart""' Il recognise that a diaper is usually described in

ternms of r of waist regions and a crotch region between the
wai st regions; in thIS application, for sinplicity of term nology, the
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26) . Theegions! inattss épplllcfsmoﬁ5 f@ﬁdsxﬁi?ﬁichﬂ(?&f W@#rﬁhor@' %&@l@@@ﬁ@@ is
respectiyel to the Jate

centrel H?écﬁBe%faS:nhEVmgaB%'N ‘58'5§ resRes, %EPaQQHMér \éf@{sit JRIBASHING, 'P%rﬁ or
wi dt h) iportier iofidbe aiaperewiichewbulthtypicailyl bé desidriated atsepart dr'&hecenmrel I ne

bei 15, alpoRLiP diheimel rraPa e diher 30 EBERE ndt ATRLEY B JBRELC 50,
and t he 28«whichdisr pesitioned ‘AdiAqest o dhe drockhbt: theewspreretdugngsfsenfe. athe he

directi %axsm@@ehamw& Mmeamflsmééstoé ;5dd?ﬁ ﬁi'o@nﬁé tassﬁeégzzz and
Figure otﬁgrocompoﬁents jomed ?o Oedltorz)%heet 245 The %uﬁarr sun‘alcne mlcompnses
that portion of the diaper 20 which is positioned away from the body of the
20 wearer (i.e., the outer surface 44 generally is formed by at least a portion of the
backsheet 26 and other components joined to the backsheet 26). The front waist
region 45 and the back waist region 46 extend, respectively, from the end edges
48 of the periphery to the lateral centreline 49 of the diaper 20. (The lateral
direction (x direction or width) is defined as the direction parallel to the lateral
25 centreline 49 of the diaper 20; the longitudinal direction (y direction or length)
being defined as the direction parallel to the longitudinal centreline 50; and the
axial direction (z direction or thickness) being defined as the direction extending

through the thickness of the diaper 20.)

30 Figure 1 shows a preferred embodiment of the diaper 20 in which the
topsheet 24 and the backsheet 26 have length and width dimensions generally
larger than those of the absorbent core 28. The topsheet 24 and the backsheet
26 extend beyond the edges of the absorbent core 28 to thereby form certain of
the panels and portions of the periphery of the diaper. The periphery defines the




topsheet 24 and the backsheet 26 have | ength and w dth di nensi-ons generally
| arger than those of the absorbent core 28. The topsheet 2P @ﬁggﬁﬁﬁ
backsheetW@88256¢knd beyond the edges of the absorbent coref® ereby
formcertain of the panels and portions of the periphery of the diaper. .The
peri phery defines the WD 98/ 35641

PCT/ US97/ 02096 outer perimeter or in gther words, the edges of the diaper”
20. The periphery conprises the |ongitudinal edges 47 and the end edges 48.
The chassis assenbly 22 (chassis panel) of the diaper 20 is shown in 5
Figure 1 as conprising the main body (chassis) of the diaper 20. The

chassis azs&anp ébrma?escaﬂwe@r @brdeané aiyeabsptreettapesr2d. 2T heppefigherdyl y an
outer coverin er ca th heet 24 anq1 he backsheet 26. Thus,
t he chas%%&@é%?ﬁ%ﬂ @(ﬁ ‘f?h "he0d BT 8 of the diaper with

ot her features added to formthe conposite diaper structure. An exenplary
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Ihour gljasschas's"s- abseradly 22yooreprises thecmpirastructom af \lmeiemapen stith other
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t o adOai rd ehassiErssghbly fotheﬂn@ser}iumqtsm 120195§6§©¢ tﬂéh’ts a'.%@@rQQﬁ s include -

creped cel |l ul ose waddi ng, neltbl own pol ymars i ncludi ng coform cross-I|inked
cellul ose fibers; tissue including tlssu a s and tissye |l am nates,

absor bent foah®e 2RESEHEREFOR PENHRY bas apY ?ﬁtrﬂ"eﬁB? ¢ IS £BRBPI:P
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e configuration a truction o e. absorbe o) so be

vari oo o Sbarbell SefRRR e b' it SREGEE B SR, sitned b ShdEY o,
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and | ower ra S u ti o] i or

more | ayeLiely gfrﬁ%?—%rﬁf Whapss) gﬁséabigr%‘*ﬁﬁ%éapéz?ff’%a%@”w SRR ent

core 28 symmaetrigogis/eand fem a wyide varieiet iauidrabgemen m%&aaﬁgcom@ony
used in disposable diapers and other absorbetit articles such as comminuted

wood pulp which is generally referred to as airfelt. Examples of other suitable

20 absorbent materials include creped cellulose wadding, meltblown polymers
including coform, cross-linked cellulose fibers, tissue including tissue wraps and

tissue laminates, absorbent foams, absorbent sponges, superabsorbent

polymers, absorbent gelling materials, or any equivalent material or
combinations of materials. The configuration and construction of the absorbent

25 core 28 may also be varied (e.g., the absorbent core 28 may have varying
caliper zones, a hydrophilic gradient, a superabsorbent gradient, or lower

average density and lower average basis weight acquisition zones; or may

comprise one or more layers or strugtures). The total absorbent capacity of the

absorbent core 28 should, however, be cdmpatible with the design loading and

30 the intended use of the diaper 20. Further, the size and absorbent capacity of

the absorbent core 28 may be varied to accommodate wearers ranging from

infants through adults. An absorbent structure useful as the absorbent core 28

of the present invention that has achieved wide acceptance and commercial

success is described in US 4,610,678. US 4,673,402; US 4,888,231; US Patent
=35 5,147,345; US 5,102,597; and US 4,834,735; also describe absorbent structures




30 the intended use of the diaper 20. Further, the size and absorbent -
capaci t ywaf og/dsgszabsor bent core 28 may be varied to accomMmOPET/BSYRROB S
.ranging frominfants through adults. An absorbent structure useful as the
absorbent core 28 of the present invention that has achi eved wide '
acceptance and comrerci al success is q§scr|bed in US 4,610,678. US
4,673,402; US 4,888,231; US Patent 357 5,147, 345; US 5, 102,597; and US
4,834, 735; al so describe absorbent structures VO 98/ 35641

PCT/ US97/ 02096 9 that are useful in the present invention. The absorbent
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the 5 M#amabmbemtwuresdmtbedabluﬁ %623hereto by attachnent
means (not shown) such as those well known in the art. For exanple, the -

backsheet 26_may be secured to the absorbent core 28 by a uniform
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nmeans as t C
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and wi | | ormto gener al shape 'and’ contours' o human
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such as bedd$ hegrt San%ln%ther suitable attachment means or combinations of these

attachment means as are known in the art. The backsheet 26 is impervious to

20 liquids (e.g., urine) and is preferably manufactured from a thin plastic film,

although other fiexible liquid impervious materials may also be used. As used

herein, the term "flexible" refers to materials which are compliant and will readily

conform to the general shape and contours of the human body. The backsheet

' 26 prevents the exudates absorbed and contained in the absorbent core 28 from

25 wetting articles which contact the diaper 20 such as bedsheets and

undergarments. The backsheet 26 may thus comprise a woven or nonwoven

material, polymeric films such as thermoplastic films of polyethylene or

polypropylene, or composite materials such as a film-coated nonwoven material.

Preferably, the backsheet is a thermoplastic film having a thickness of from

30 about 0.012 millimetres to about 0.051 millimetres. The backsheet 26 preferably

comprises a polyethylene blend film of about 0.025 millimetres as is

manufactured by Tredegar Corporation of Terre Haute, IN and marketed as
P8863.




under garnments. The backsheet 26 may thus conprise a woven or nonwoven

mat eri al w@g@@gg{l c films such as thernoplastic filnms of pplygtéyd.ene or

pol yprop r conposite materials such as a fil mcoated nonwoven
material. Preferably, the backsheet is a thernoplastic filmhaving a .

t hi ckness of from30 about 0.012 mllinetres to about 0.051 mllinetres. _
The backsheet 26 preferably conprises ¥ pol yethyl ene bl end fil m of about
0.025 mllimetres as is manufactured by Tredegar Corporation of Terre
Haute, I N and marketed as P8863. WD 98/ 35641 :
PCT/ US97/ 02096 10 The topsheet 24 is positioned adjacent the body surface
of the absor bt taRsheeb@4daPasigness adiaseqt {hei hedy sHEREe &f dhe absorhant

backsheeicofd 2BYard I@?M@r@blﬁ}tﬁ'ﬁ@d (Herbtos BOWND tRE HACREhEAI0ZE byedttadiptemt i n
the art. Swtagllpe %E a hrr@éht) nﬁgﬁns areg Eescrl.be Wi th $e?$t§ct 0 O%Ifgl ng
t he backdPRafs MPL WY SYLLABSAPSE Wellhkaows in ea"”é're BitgRig %tiﬁﬂ@i' nt of
t he presemdanngmntescribédwithagspeet ta?ibiring thaddohkekedtc2® t@Gharabsodberdd
directly to ch, oth | ' A an I ngli | gi,ned
toget fier SBYP 8 ol R Sieforied SRbdiight BRhE REYeR PBhfion Ml (el 24
at t achnme@ndnihenbaghstreet R6vwae. jomed dispsitieée eaehi ethedipitherfiapgioperipheryi ng,
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conbi nat ifosuitdbladopshéetandy e mapnfdoduied froor 2 sviderange aifl materiaés, tsyghheet
24 is ma W afe]aY r fedmd- O 4} ; r | rom
i qui ds %%i %fﬁrﬁé%]/eﬂégggeﬁétﬁﬁﬁﬁghfﬁ%&t SBEﬂQQ%*ﬁ%%&é‘?“ﬁﬁ@%miﬁ ﬁg%\nalr{] Phe
absor benthogwQyepgwe s ©f natgral fibyastegewsopd o cotien tf@ﬁ%ﬂeély”ﬁlﬁticsﬂme of a
hydr ophohé . Mpoijdsiér Gt pbR@sépyiBte Ulires), s bf f ACeombRristioh iof hatepaledndo be
_hydrgghl | i c s?.t at 'H%”'fds W Itl ! sf?r 4throuah t.he talpsheat 24 20  nore
rapi dPy. SYRIheligfiiTes< fISferRR 'i'R%I?FF%W Ziats PR U A BXEEPNRRIG MateiRlof 1
t he topshedsolaie thet\wearer'saskir fiongliguidswHith bagé passed dipsiugbt th24opsidedtei ng
absorbed Jy Lhe ARPAhBANh HY SeiBroent GorkoP8NEE!, & pralkriCrdvrdifie! f%he
topsheet 24 is made of a hydrophobic material, at least the upper surface thereof
is treated to be hydrophilic so that liquids will transfer through the topsheet 24
20 more rapidly. This diminishes the likelihood that body exudates will flow off the
topsheet 24 rather than being drawn through the topsheet 24 and being
absorbed by the absorbent core 28. The topsheet 24 can be rendered
hydrophilic by treating it with a surfactant. Suitable methods for treating the
topsheet 24 with a surfactant include spraying the material with the surfactant
25 and immersing the material in the surfactant. A more detailed discussion of such

a treatment and hydrophilicity is contained in US 4,988,344.

The diaper 20 preferably further comprises extensible leg cuffs 30 for -

providing improved containment of liquids and other body exudates. Each

30 extensible leg cuff 30 may comprise several different embodiments for reducing
the leakage of body exudates in the leg regions. (The leg cuff can be and is
sometimes also referred to as leg bands, leg flaps, barrier cuffs, or elastic cuffs.)

US 3,860,003 describes a disposable diaper which provides a contractibie leg
opening having a leg flap and one or more elastic members to provide an
35 elasticized leg cuff (gasketing cuff). US 4,909,803, describes a disposable _..



hydrophilic by treating it with a surfactant. Suitable nethods for treating
t he topshwet9sB4e4ni t h a surfactant include spraying the nat SGTASAE0LEP6t he
surfactant 25 and inmersing the nmaterial in the surfactant. A nore -
detail ed di scussion of such a treatment and hydrophilicity is contained in
US 4,988, 344. The diaper 20 preferably,further conprises extensible |eg
cuffs 30 for providing inproved contalnnent of liquids and ot her body
exudates. Each 30 extensible leg cuff 30 nmay conprise several different
enbodi ments for reducing the | eakage of body exudates in the |eg regions.
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descri beleS_B&%)GOBGO 003. The di aper 20 further conprises extensible wai st

features that provide

The diaper 20 further comprises extensible waist features that provide

20 improved fit and containment. The extensible waist features at least extend
longitudinally outwardly from the chassis assembly, preferably a respective waist
edge 56 of the absorbent core 28, and generally form at least a portion of the

end edge 48 of the diaper 20. Thus, in the embodiment shown in Figure 1, the
extensible back waist feature 32 comprises that portion of the diaper 20

25 extending from the waist edge 56 of the absorbent core 28 in the back waist
region 46 to the end edge 48 of the diaper 20. While a disposable diaper 20 of

the present invention is constructed with an extensible waist feature disposed in
each waist region (an extensible back waist feature 32 and an extensible front
waist feature 42), the discussion will focus on diapers having different

30 configurations for each extensible waist feature. At a minimum, it is preferred
that the diaper 20 have at least one of the extensible waist features constructed
according to the present invention, more preferably at least the back extensible
waist feature 32. The waist features can be constructed as a separate element
joined to the chassis assembly 22 or as an extension of other elements of the

35 diaper (i.e., unitary). The waist features will be described with respect to



20 inproved fit and contai nment. The extensible waist features at |east
extend | gpgiokashspial |y outwardly fromthe chassis assenbly, pprafserehby a
respective-waist edge 56 of the absorbent core 28, and generally forntat

| east a portion of the end edge 48 of the diaper 20. Thus, in the

enbodi mrent shown in Figure 1, the extensible back wai st feature 32 .
conprises that portion of the di aper 2025 extending fromthe wai st edge.
56 of the absorbent core 28 in the back waist region 46 to the end edge 48
of the diaper 20. Wile a disposable diaper 20 of t he present i nvention is
constructed_ wth an e ten I bl e rcgt ﬁature osed in . each wai st region
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comprises a central waistband panel 34; a pair of ear panels 36; and a hip panel

20 38. In the embodiment shown in Figure 1, the hip panel 38 is disposed
longitudinally outwardly from the chassis assembly 22 (the chassis panel),
preferably from the waist edge 56 of the absorbent core 28, in the middle zone of
the back waist region 46; the central waistband panel 34 is disposed
longitudinally outwardly from the hip panel 38; and the side panels 36 are each

25 disposed laterally outwardly from the central waistband panel 34 and at least a
portion of the hip panel 38. As discussed hereinafter, the particular positioning
of each panel of the back waist feature is important to the overall functioning of
the back waist feature. '

30 The ear panels 36 are those portions of the extensible back waist feature
32 that extend laterally outwardly from the central waistband panel 34 and at
least a portion of the hip panel 38. The ear panels 36 are each an extensible
member that primarily function to provide a more comfartable and contouring fit
by initially conformably fitting the diaper 20 to the wearer at application and

35 sustaining this fit throughout the time of wear well past when the diaper 20 has



di aperer pulls one side (ear panel 36) of the extensible back ‘wai st feature
32 fart havo.p8i3s6a4t he ot her during application (asynmetrical PGY/USEHE0Rk aper

will "self-" adjust” during wear. As shown in Figure 1, the extensible back

wai st feature 32 conprises a central waistband panel 34; a pair of ear
panel s 36; and a hip panel 20 38. |Rathe enbodi nent shown in Figure 1,
the hip panel 38 is disposed longitudinally outwardly fromthe chassis
assenbly 22 (the chassis panel), preferably fromthe wai st edge 56 of the
absorbent core 28, in the mddle zone of the back wai st region 46; the
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landing member 41 into the extensible front waist feature 42. The ear panels 36
20 further provide more effective application of the diaper 20 since even if the user
pulls one ear panel 36 farther than the other during application, the diaper 20 will
"self-adjust" during wear.

The ear panels 36 may have a number of different sizes and shapes. For.
25 example, the ear panels 36 may each have an arcuate shape so that forces
transmitted through the ear panel 36 are along a line or zone disposed at an
angle to the body of the wearer to fit the diaper into the lumbar curve of the back
and to allow the tensional forces (the primary line of tension) to be directed
downward toward the abdominal crease of the wearer so as to provide a
30 continuous primary line of tension. Examples of such side panels are described
in US Patent Application Serial No. 08/072,300; and US Patent Application
Serial No. 08/155,048 . The ear panels 36 have a rectangular shape in Figure 1.
For a typical "large" (8 kg to 14 kg) baby diaper, the ear panels 36 may, for
example, have a size of about 63 mm in the lateral direction by about 57 mm in

35 the longitudinal direction.



and-enhance the fit. The ear panels 36 assist in naintai-ning the primary

1ine of tWwHIkAEsshor med by the primary fastening system al bewrgysis di aper
to conformably fit over the hips of the wearer where there is dynanmc

nmotion, and 15 initially pretensioning the front extensible waist feature,
| f provided on the diaper 20, since thF di aperer 20 typically stretches the
ear panels 36 when applying the diaper 4on the wearer so that when the ear
panel s 36 contract, tension is transmtted fromthe ear panels 36 through
the tape tab fastem ng device 37 and | andi ng nenber 41 into the extensible
front waist feature 42. The ear panels 36 20 further provide nore
effective application of the diaper 20 since even if the user pulls one ear
panel 36 fart Hée earapanseis 36tmay beuconsjrugted irc atriwonben dfecatifiqueatiats and|
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8 material.

20 Figure 2a is a cross sectional view through line A-A in Figure 1 of the
preferred disposable diaper embodiment. In more detail, Figure 2a shows only a
portion of the topsheet 24, a portion of the backsheet 26, an ear panel 36 and a
tape tab fastening device 37. The attachment area 39 of the tape tab fastening
device 37 is visible. In the embodiment shown in Figure 2a, the ear panel 36 is

25 joined to and extends laterally outwards from the back waist region 46. In Figure
2a, the ear panel 36 is joined to the backsheet 26, but may equally be joined to
the topsheet 24. The ear panel 36 méy equally be a unitary part of the
disposable diaper 20. Figure 2b is a continuation from Figure 2a. The ear
panel 36 is folded backwards onto itself to at least the width of the attachment

30 area 39 of the tape tab fastening device 37. The edge 40 of the attachment area
39 of the tape tab fastening device 37 can serve as a useful reference line for
folding. During the process, knife welds (not shown) hold the folded ear panels
36 in place until the disposable diaper 20 has been packaged. In Figure 2c, the
ear panel 36 is subsequently folded forward onto itself to at least once the width

35 of the attachment area 39 of the tape tab fastening device 37.



can be constructed as-an extension of other elenents of the back wai st
feature Mo0.983s56a1 t he di aper 20 such as the backsheet 26 orctriesstomsheet
24, preferdbly both the topsheet 24 and the backsheet 26. In the . .

enbodi mrent of the present invention shown in Figure 1, the ear panels 36
each conprise a separate SELF web joinggd to the back waist feature 32 (the.
central wai stband panel 34 and the hip panel 38). The SELF web of the ear .
panels 36 preferably conprises a 15 lamnate of two or nore |ayers,
preferably two | ayers; nost preferably a lamnate of a |ayer of a

pol yet hyl ene blend filmsuch as is marketed by C opay Corporation of

Ci nci nnati, o as,Cl opa %401 and a nonwoven web such as P- 8 material.
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shows on a,portian .o shee .. portion. o e bac ee , an
ear pane*c}i%%d gﬂﬁvaigfgp@t%dgseifggtt&ﬁ‘f%&%%&@e"é € ﬁ%cm?%tcﬂrrﬁ%sgaﬂfe@e% of
t he t&petapebtdinfastanimg device 8737 Figurei 3b I8 @ comtinuatioanfron Fizjuire 3w andi n
Figure 2 a | ~F; : |0l t n I L%I—i ut war ds
fromt heg%%%get\?gi i%l%gg#%%%fg? 'gﬁﬁatHngngﬂga?afﬁgnggtrs%pg%eId%gg'el S %/ otﬁﬁed to
t he backBFfasent spveniian. niy Padigd|arythaeppaionel efothenean parelcds after fatveardar

panel 36fdi@ngenstatdyiphsing tHei dttichnistttareh 39101 dhe RASE AL fALRBRRg dBviceFi gure
ntinuat i from I dec? backwar ds

2b is a ] n i gur.e 2a..The ear panel, 36.is fo
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tab fastgn | 3 _ ful . rence ine, far, folding.
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i n pl acethenback waist degipp<th| Ehigiis pppament fiesn Fégureptackaged. I n Figure 2c,
the ear panel 36 is subsequently folded forward onto itself to at |east

once the w dtp 35 .of the attachnment area 39 of the tape tab fastening
devi ce 37. nangthessaspect of the present invention, the making of a disposable

PCT/ 15597 dipep @0l % Hignloseda Fida@eweEDaTped 2erizalaRENgb Gret feviiriSeThe -
embodi mene i eOmRrSER she Yo (o) BRRYIUFG S aiisn 20 £nPHSBErS 5Nt WA ¢ he
wi dt h  of regien 46tanthadbackawaist @giet 46ha chassiscassaemtip 22ecomprisiagizkquid.
Figure 3Behvious 28p&hevtalhoBnk" AMighigUifipedict backsheet 26 joined to the
topsheet 24; an absorbent core 28 positioned between the topsheet 24 and the
20 backsheet 26; and a pair of ear panels 36 in the back waist region 46, the ear
panels 36 comprising a tape tab fastening device 37 comprising an attachment
area 39 and a functional area (not shown); (b) folding each of the ear panels 36
backwards onto itself to at least the width of the attachment area 39 of the tape
tab fastening device 37; (c) folding each of the ear panels 36 forward onto itself
25 to at least once the width of the attachment area 39 of the tape tab fastening
device 37; (d) folding each portion of the ear panels 36 after forward folding not
comprising the attachment area 39 of the tape tab fastening device 37 into a
configuration that partially overlaps the attachment area 39 of the tape tab
fastening device 37. In a preferred embodiment of the method, step (c) includes
30 folding each of the ear panels 36 forward onto itself to twice the width of the
attachment area 39 of the tape tab fastening device 37. In another preferred
embodiment of the present invention, the ear panels 36 each comprise a web
joined to the back waist feature 32 and step (b) occurs before the joining of the
ear panels 36 to the back waist region 46 of the diaper 20 at a line of juncture
35 58. As used herein, the term "juncture" refers to regions where panels extend
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shows the fully folded configuration of the ear panel 36, as desired by the
present Rye§idePn. | n particular, the portion P of the earpPpiigi7edfoealter
forward folding not conprising the attachment area 39 of the tape tab
fastening device 37 is disposed in a configuration partially overl apping
the attachnent area 39 of 10 the tape tab fastening device 37. In another
preferred enbodi nent of the present i nV®ntion, each of the ear panels 36 is
joined along a line of juncture to the back waist region 46. This is
apparent fromFigure 1. In another aspect of the present invention, the
maki ng of a disposable 15 di 20 is d. F| ure 1, 2a, 2b 2c, 3a
and 3b ar %prPé:f e gan'naf:né’ N ﬁs ?8rﬁﬁ§e§r§ijytsﬁe ians cap ke @i Lla

di aper Zaacomprawva@ c strangit hmsstbutagepraré&@tnmﬂedbao Kingsl sThusgtzed6, a
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posi tioned betmeen t he topsheet 24 and the 20 backsheet 26; and a pair of
ear panels 36 in the back waist region 46, the ear panels 36 conprising a
tape tab fastening—tdevice 37 conprising an attachnent area 39 and a
functional area (not shown); (b) folding each of the ear panels 36
backwards-onto itself to at |least the width of the attachnment area 39 of
the tape tab fastening device 37; (c) folding each of the ear panels 36
forward onto itself 25 to at | east once the width of the attachment area
39 of the tape tab fastening device 37; (d) folding each portion of the ear
panel s 36 after forward folding not conprising the attachnent area 39 of
~the tape tab fastening device 37 into a configuration that partially

overl aps “tthe attachment area 39 of the tape tab fasteni ng device 37. In a
preferred enbodi nent of the nethod, step (c) includes 30 folding each of
the ear panels 36 forward onto |tself to twice the width of the attachment
area 39 of the tape tab fastening device 37. In another” preferred

embodi ment~ of the present invention, the ear panels 36 each conprise a web
~joined to the.back waist feature 32 and step (b) occurs before the joining
of the earnpanels 36 to the back waist region 46 of the diaper 20 at a line
~of juncture 35 58. As used herein, the term"juncture" refers to regions
wher e panels extend WD 98/ 35641

PCT/ US97/ 02096 16 fromor are joined to the chassis assenbly 22. These
regi ons can be any of



various curved or straight |ines, but they are not limted to |ines. Thus,
t hese re¥@p&3564h conpri se flanges strips, intermttent I?ﬁ@@saﬂwe
like. WD 98/ 35641

PCT/ US97/ 02096 17 CLAIMS 5 1. Di sposabl e absorbent article (20) having a
front waist region (45) and a back waist region (46), said absorbent

arti cI a chassi s asskhbl y (22) conprising a liquid :
pervio (I mgﬂmEH and a liquid inpervious backsheet (26) joined with
said tops ee 4 an absorbent core (28) positioned between said
topsheet (24) and said backsheet (26); and a pair of ear panels (36) in

sai d back wai st region (46), each of said ear panel's (36) conprising a tape
tab fastening device (37) conprising an attachnment area (39) and a
functional area; characterised in that 15 each of said ear panels (36) is
f ol ded bggm{sgs onto itself to at least the wwdth of said attachnent area
(39) of f pe tab fastening device (37); and subsequently is fol ded
forwegd onto itself to at least once said width of said attachrrent area

39) —of gai d b
Srtiore 150, DtbsaBlk sBofEnR kil 38) haling &rort waisbraBRACISS AHER) °5
f ol ded fbamawaussmeglont(éw fsal@abww@réM(a@hC@npsam attachrrent area (39)
of said é%s&@basf@ﬁtﬁp'(ﬁg g8MpFiRi zx.qu?d enﬁwﬁwe@qb&péh&@n lii cl e

(20) according to an &3 '?3 erein portion (P) of
sai d ear IMRANOUSHA %F?@?E d&/ﬁ?ﬂ WiEh) g‘? ﬁdoﬂﬂ?e%&‘éﬂg\hm ng sai d attachment
ar e?ld 393n obbserbént atltxleret qp8f q@dﬁmmﬁ dsativeen( %E]d prdheepquil and said
confi gur tion a over | 2R ttac t ape
Cob 1 oot BapReRL{AQ)E and 4 pai st BBt BangR (el I BT BRRT igh (PR s
accor di ngf saidasar péne1lse(350 eoagirising batiape tabefastenisgideviean (37 )ooempesing of
sai d tapgnta%cﬁﬁ%mgwg(g@’v#gifagm%es an adhesi ve fastening
el e
characterised in that
15 each of said ear panels (36) is folded backwards onto itself to at least the width
of said attachment area (39) of said tape tab fastening device (37); and
subsequently is folded forward onto itself to at least once said width of said
attachment area (39) of said tape tab fastening device (37).

20 2. Disposable absorbent article (20) according to claim 1 wherein each of
said ear panels (36) is folded forward onto itself to twice said width of said
attachment area (39) of said tape tab fastening device (37}

3. Disposable absorbent article (20) according to any of the preceding

25 claims wherein portion (P) of said ear panel (36) after forward folding not
comprising said attachment area (39) of said tape tab fastening device (37) is
disposed in a configuration partially overlapping said attachment area (39) of
said tape tab fastening device (37).

30 4. Disposable absorbent article (20) according to any of the preceding
claims wherein said functional area of said tape tab fastening device (37)
comprises an adhesive fastening element.
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Di sposabhgg gdsgspent arti cI e (20) according to any of the preEossimaec| ai ns
wherein sal-d functional area of said tape tab fastening device (37).
conprises a nechanical fastening elenent. 5 6. Di sposabl e absor bent

artic to claiml wherein each of said ear panels (36) is.

JOI neclmﬂmﬂl"jmm“"mlj uncture (58) E% sai d back waist region (46). 7. .
‘raki ng as disposabl e di aper (20) wherein said nmethod 10 conprises

the steps of : (a) providing a disposabl e di aper (20) conprising a front

wai st re |on 4 a back e 46).. a ChaSSI ssenp 22)
conpri si bﬂ‘{ﬂ &%g‘%ﬁhs ﬂt%er%q/aﬁﬁ t(gpng’j ﬁ%fhg f9 A 9 rr%’ \W%%
baCkSheebla(raﬁ)wheremedsald fumictionalp ahesetof ( 84iy; tape dbk ofdstarting odevi¢@gB7)
positioned b | d 15 sard backsheet (26); and a
pair of 83'”’%%%%9“?% E%Q%g@&ﬂinbég@nmﬂﬂst region (46), said ear panels
(36) conprising a tape tab fastening device (37) conprising an attachnment

area 4 39y andpjg ?é %@brb%rrﬁaamé@(2of)%ébwngat@hcnafmsawe¢arn eagelos (36)
backwards onto |tse sai &&attach area, (39)

st, sai
of “sai d_ SaifecrBanais, G183 Iabptcelongrs IMsoo! KOFITEGIEH g SBIPRAK WA ear
panel s (ddpiohea@prd onto itself to at |east once said width of said
attachnment area (39) of said tape tab fastening device (37); (d) folding
each portion (P) of said ear panels (36) after forward folding not
conpri si ig saMetaod achnmakingr @a dispgsaifie sdiaper a(0) aherein e$ﬁllgg mirthode (37)

into C &R o5t g partially overlaps said attachnment area (39) of
sai dlct?a E%Eg ég e{p’%‘?ﬁ} ng device (3 Net hod according to clsgli m 7

wher ei n é%)l d Bra '(’Q)al%ﬁﬂ’m raﬁrnéoéa%qmerﬂs'sa.%fm WaiskIregiessld=y or war d
onto itsghf &ObdoM %.ﬁaré@md(mls Oty ehRaskigtdsxehint(22) &mrﬁﬁﬁéungfasmmdt ape
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(46) at topsheet (24); anabsoebdri&pre 3:58) positioned between said topsheet (24) and
15 said backsheet (26); and a pair of ear panels (36) in said back waist region (46),
said ear panels (36) comprising a tape tab fastening device (37) comprising an
attachment area (39) and a functional area;
(b) folding each of said ear panels (36) backwards onto itself to at least said
width of said attachment area (39) of said tape tab fastening device (37);
20 (c) folding each of said ear panels (36) forward onto itself to at least once
said width of said attachment area (39) of said tape tab fastening device (37);
(d) folding each portion (P) of said ear panels (36) after forward folding not
comprising said attachment area (39) of said tape tab fastening device (37) into
a configuration that partially overlaps said attachment area (39) of said tape tab
25 fastening device (37).

8. Method according to claim 7 wherein said step"(c;)' includes folding each of
said ear panels (36) forward onto itself to twice said width of said attachment
area (39) of said tape tab fastening device (37).

30
9. Method according to claim 8 wherein step (b) occurs before joining of said
ear panels (36) to said back waist region (46) at a line of juncture (58).

35



