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A stretchable absorbent core. The absorbent core includes an absorbent mamial dispersed in a network of a stretchable material.
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&t her patents of potential background interest in diaper technology include
u. S. Patent Nos. 5,196,000 (Clear et al); 5,176,668 (Bernardin);
5,176, 669 (Kl enp); 5,176,670 (Roessler et al); 5,176,671 (Roessler
et al); and 5,176,672 (Bruemmer et 1), all of which are hereby
expressly incorporated by reference hereilﬁ7 Al so of possi bl e

interest is U S. Patent No. 5,197,959 (Buell) (incorporated by reference

her ei n). Most nodem commerci al |l y avail abl e gpgposabl e di apers
I ncl ude an absor bent core structure that functlons tg absorb
exudat es di scharged fgomthe body of the nly, these
cores include a conventijonal absorbent gelling (whi ch may

super absor bent materi al spersed in 3 i bds. Ofher
conventi onal mat ery cussed herein. Wile s :
structures typically exhibi absor bency cha t hey
tend to be limted in their#bility to stretch under ’éf wear
situations and, subsequg# ?"' I pal
configuration.

devel oped for an abspt under
normal usage situati W shape of the
wearer, while still X aracteristics, and
whi | e not sl unpi ng, Recent

3C R0 i ncl uded i nproved
stretchabl e topsheets and D%

and backsheet s, hzge
core el enent

“limted by the stretchability of any

Fig-/




énployed. TRéo6hbeals Prove the overall stretchabit of absorggﬂéﬁgrticles

made with the i nproved stretchabl e topsheets and bac S3Bper e
has arisen a need for a stretchabl e core el enent. A
stretchabl e absorbent article, namely agSf?'tary napkin, is disclosed in
co- pendi ng commonl y assi gned pplication No. WD 93/01785,
entitled WD 96/ 16624 /24

PCT/ US95/ 15335 =T e 122 3
"Stretchabl e Absqrbe Or bent/2P ast oneri ¢ wound dressing
S di scl osgg >7, 795 (Ri edel).

Addi tional backgr 0y pe of [pierest are U S. Patent

XS Ly s ol Ty
Nos. 3, 855, RSNG| OPL TREX et A1 t | « 24 4,341,214
(Fries et al); A, L ACONCAENRSBERR LIS at): 3,916, 900

(Breyer et al) ve 4,664,662 (Webster); 5,149,720
(DesMarai s et éf?; 4,834, 735/ Al emany), 4,610,678 (Wei sman et al);
4,673,402 (Wisman et al); U S. Patent Application Serial No.

08/ 085, 537; entitled "El astonmeric Adhesive Foam" filed June 30, 1993 in

t he names of Litchholt and Lodge; and U. S. Patent Application
Serial No. 08/085,237; entitled "Met hod of Making an El astoneric
Adhesi ve Foam and of El asticizinhg Garnents;" filed June 30, 1993 in
t he nanes of Litchholt and Lodge. SUMVARY OF
THE | NVENTI ON The process, article and apparatus of the
present invention are predicated upon the discovery of an inproved
stretchable article (e.g., a stretchabl e absorbent core, a
stretchabl e absorbent re insert, conbinations thereof, or stretchable
conmponents for articl uch as, wthout |imtation, sanitary napkins,
panty liners, y

x 224
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I ncontinence articles or the like) construction achievabl %c%xjﬁ%%}ﬁﬂ # he

di sper si ow®@96/15624 | east one absorbent material in a’stfetc dB e

_bi nder, which binder preferably inclu%ﬁz an adhesi ve having at |east
one general ly el astomeric conponent. Ztretchabl e article

exhi bits excellent |iquid absorbency characteristics and substanti al

elasticity in ¢ch of the x, y, and z dinensions, thereby permtting
it to stretch o t herwi ge el astically deformin response to forces
i ncurred durin dj and to return substantially to its
origi nal confirgur fogpg are r ved. I n one
enbodi ment Jd0Zhe prdSent invelrt a di spo e absorbent article,

such as a diaper, k8§ constructad fto inc a backsheet, a topsheet and a
stretchabl e 30601 e h ksh t he topsheet. The
backsheet preferably i el af | qui~d_i nmper gy@us or

non- porous plastic fillpdthat i tand =l ly elast i TNO NS WO

96/ 16624 HEATED AIR

PCT/ US95/ 15335 308 SUPPLY 4

entirety or hagygne for rore | y- elfastrc portions. topsheet is
a generally Iqui d pe DHESWE Qr oug material that allsp is
substantially elastic |m=t$lenSUPRY dr has one or rk 320
substantially elastic portions. According to ocess of

t he present invention, a continuous tﬁg} I ncl udes
the steps of prspﬁri the stretchabl e re ass I th (2
stretchabl e cor a di aper chassisy — e backsheet and

t he topsheet). The stretchabl efdore r ed cont 3e3&@ t he
absorbent material with the gehs e binder, and
particul arly by directgg? T*cdst Ll wn

adhesi ve, which preferab I ncl Y e 0 a

collection or streamof the ab [ ' ! , the

st ream of absoy, ' udes _ajstrpam of par s of the
absorbent material (4LsQ

= [
3(22 A\
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referred to as "particul ated absorbent naterial"). Melt blow ng of the
adhesi ve WO9%6/482bduces a stream of heat-fusibl e di sconti nPGHYSHEFH1 i bers

or filanments either of di scret (2D?r i ndeterm nate | engths. The
mel t- bl omn stream of adhesive fibers filaments is injected into
the stream of absorbent material (i.e., so that it contacts the

absorbent materigl ggﬂ under the forces fromnelt blow ng, the fibers
ect

def orm JorTarTy 1@ yield eneral ly bonded, randomy
tangl ed mat ;like—neiork |--2:BAp e of cﬁ ni ng the absor bent
material . 1P cheoe@bOdi men l I} Wl Vin stretchable core is

H -\ ha / | i qui d pernmeabl e or porous web
(preferabl y{?2h® PoPsfeet) ania.' &e‘nsﬁ'@fr etchable, 1iquid inpervious or
fhe backshe®E@<€ One or prot e4éﬁi tabl e

di aper conf irgdrations -bg} cut or gfherwi se prepdrec 0

conventi onal diaper finishi ’r"’“mm'—-ggf 404 bﬁm A tachrrent)

can be enpl oyed. t e ma m of the
di aper preferably include ’ p{ ) o
L

= ra 430 DTESSi Ng
stations. Afirst statio !mﬂ“ﬂ C?&t-ll web of
the stretchable core materi @=by I'NCOTE u -t predet ermjned anount of
aI m 5

t he absor bent rrater t eitretchabl e bi nder
material. In general, 5
PCT/ U95/ 15335 ﬁk\ 356 ﬁ 6f| st
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I ncl udes neans for nelt-blowi ng the stretchable binder material (e.g., a
sui tabl e hot nelt adhesive having one or nore el astoneric conponents)
f.or producMRpPedsedr eam of mol ten mcrofibers or fil anPAT/YSIHRAESS s
subsequently injected into the absorbent mat eri al stream di schar ged
fromthe delivery chute. Laydown and resolidification of t he randomnly
ent angl ed adhesive fibers or filanments interspersed with the absorbent
material results in the formation of a mat-1ike web of the stretchable core
mat eri al . As such, the first station further includes neans for

| ayi ng down the resulting network of the absorbent material as

conbi ned with fibrous neltbl own adhesive on a conti nuous | aydown
conveyor. Optionally, the mat-1i ke web of stretchable core mat eri al
can be laid down or deposited on a contlgvzus envel ope material, preferably
t he porous stretchable topsheet for the per, to forma generally bonded
assenbl y. A second station is |ocated domnstrean1fron1the first
station for conbining the mat- | i ke web and topsheet with a second
material web, preferably the backsheet for a di aper. Preferably, a
third station includes one or nore roller assenblies for del i vering
one or nore finishing webs, such as elastics or fasteners, for |amnation:
to the stretchabl e topsheet and backsheet Anong the nmany
advant ages .of the article, process and apparatus of the pr esent

I nvention are that absorbent cores having inproved stretchability over

ot her absorbent cores can be prepared efficiently and in a conti nuous
manner. The absorbent core is capable of providing substanti al

absor bency, both when stretched and when not stretched, thereby taking
advant age of the beneficial characteristics of WO 96/ 16624

PCT/ US95/ 15335 ' 6 t he
absorbent material, but not sacrificing substantial absorbency for
stretchability. , ' pved
l'iquid acquisitio

characteristics &

as
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conpared with various conventional. absorbent cores. The core also exhibits

substantial stretchabilityand resiliency; that is, it wll permt

def or mat i oVQI8¢16624 use and i s capabl e of returning suPSTAISOSE83BY t o
its original configuration. Its deformability characteristics perm:t
It, in service, to stretch and to conformgenerally to the- wearer's
body shape during normal novenents. The absorbent core generally will not
slunp, ball or fracture during service, and exhibits generally high core
integrity properties (including, but not limted to any or all of
liquid acquisition, liquid distribution or liquid storage properties)
in both its. saturated and unsaturated states. The absorbent core

also lends itself especially well to integration into a diaper
preferably having a generally stretchabfgfor garnment-like chassis. O

course, the stretchable core is not intended to be [imted to such
applications. It may al so be used sinply as an adhesive bound core
material in a conventional generally non- stretchabl e chassi s.

Absorbent articles according to the present invention (which are
typically disposable and generally will be discarded after a single use)

exhi bi t I nproved fit and confort characteristics over conventi onal
non- st ret chabl e absor bent articles, without substantial sacrifice to
absor bency characteristics. BRI EF DESCRI PTI ON OF
THE DRAW NGS VWil e the specification concludes with clains
particularly pointing out and " distinctly clainmng the subject matter
that is regarded as formng the present invention, it is believed
that the invention will be better understood from the fol | owi.ng

description, which is taken in conjunction with the acconpanying draw ngs
i n which |ike designations are used to designate substantially identical

el enents, and i n which: Fig. 1 depicts a core of the
present invention;. WD 96/ 16624
PCT/ US95/ 15335 i

Imm %2358 13k¥
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7 Fig. | A depicts a section of the core of Fig. 1 taken

along lines 1 A- IA Fig. 1B depicts a section of a core

di sposed b&YQMEH62¢ ¢ opsheet and a backsheet of a di ap&FT/USISI1S33S5

Fig. 2 depicts another core of the present invention; Fig. 2A
depicts a section of the core of Fig. 2 taken along |ines 2A-2A;

Fig. 3 depicts another core of the present invention; Fig. 3A

depicts a section of the core of Fig. 3 taken along |ine 3A-3A

Fig. 4 is a side elevation view of a preferred apparatus for nmanufacturing
a mat-1i ke web for use as a stretchable core materi al

Fig. 5i1s a schematic view of an apparatus for delivering neltbl own

el astoneri ¢ adhesive to an injection segnment of the apparatus of Fig. 4,
Fig. SAis a partial sectional view of a enpl ary extruder die or glue
head used as the injection segnent t he apparatus of Fig. 4;

Fig. 6 is a side elevation view of an apparatus for use in another

enbodi nent - for manufacturing a mat-1i ke web for use as a stretchable
core materi al ; Fig. 6Ais a partial plan view of the conveyor
I ncl udi ng vacuum hol es; and Figs. 7A, 7B and 7C are

m cr ogr aphs depicting an exanple of a stretchable core article

contai ning AGM particles entangled within a mat of neltbl own gl ue

fibers. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT

As used herein, "absorbent article" refers to devices which absorb and
contain body exudates, and, nore specifically, refers to devices

whi ch are pl aced against or in proximty to the body of the wearer to
absorb and contain the various exudates di scharged fromthe body.




iAs used herein, the term "di sposabl e" descri bes absorbent %rgtf |ch

are WEX96(16€24nded to be Iaundered or otherw se restor reused as
an absorbent articles (i.e., they are intended to be discarded after
a single use and, preferably, to be WO 96/ 16624

PCT/ US95/ 15335 1 8

recycl ed, conposted or otherw se disposed of in an envi ronrrent ally

conpati bl e manner) . As used herein, " stret chabl e"
refers to the ability of &R HABLY ABSQRBENT ARTI REal |y or

ot herwi se deform el astlcally I n response to a force, such that it may be

extensible in length (i.e., in the longitudinal direction) and/or w dth
(i.e., in the transverse direction) and/or other directions, and to
return substantially to its original unstretched configuration after

the force is renove f I S ch -refers
to: the ability of ghfl\%; g%al%rar’gt%er‘)hgm é%gtérélhgn&ﬁt he ar?mc%[g&{db géi{cgtr‘]g a
mi ni mum of 10%fidd bties @t®. The lofties Pelated Application RfentilQPoXIbthol a8d APpadius

force; and a mni mum of 200% at 60 granms of force. The article should

sufficiently rdadveking Stretchable Absdrbem tArficies, bind is hereby gkpresdslycincorparated bypon
rel axi on of force. As used herein, -"particulates", in the
context of an &efenegent naterial, refers to absorbent material in

any form shape, or size including hut not |limted to powders,
pel lets, grains, discrete |engt hmm As used

herein, "l'iquid bod dat fers t
movemonts, or ot hor REMEFMIRETERR 12 S‘P‘Fgﬁ‘l?]tgﬁg‘e%iﬁ/%%m%@'slﬁﬁb?‘w‘%é oancd

L;o;n "body 1Elhﬁi gfﬁ%@renﬁfwﬁéﬁﬁﬁsgﬁlﬁel nc%ﬁgﬁgﬁqu Em%gd g&h‘g"sf & forl;éﬁ' ¢

As used herei n»exer?éasgitiﬁé“weafe?fﬁﬂsaré%h d%E'ruuwng %Qﬁﬁﬂmﬁmaf tﬁétml&tes

such as urine erein |qU| acquil sition”
refers to the @eﬁﬁ%fmroac €The présent inventich fefatds. pamcularly toa ktrétthableDabdrbent
exudate) fromthe dy of the wearer. used herein, I|qU|d
distribution” refeers to the act of transporting a I|qU|d (e.g., a

i qui d body exudat e) froma first | ocat ion to a second locat i on.
As used herein, "liquid storZ2¢g& ROV Wil QN and nmai nt enance of

a |IUId e. [i |d exudats ' h|na ener al |
predet er mi ngd reg(gl O%ngpl% qu nﬁeq(g:to acqu?re)dl ute and store unaxlle a¥1d other

body exudates. Examples of absorbent articles include, without limitation, diapers,

sanitary napkins, panty liners, and incontinence articles. Nowadays, diapers are worn
by infants and other persons, such as incontinent individuals.

Attention has been given to diaper technology from the standpoint of
improving the functions of acquiring body waste:matetials from the body of the
person wearing the diaper, isolating the acquired body waste material from the
wearer's body, and protecting the clothing of such individual, and other surfaces that
potentially could come into contact with such waste, In addition, attention has been
devoted to improving diaper comfort, such as by reducing occurrences of events
commonly associated with diaper wearer discomfort, e.g., without limitation, balling,
slumping, cracking or tearing.
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As used herein, "binder" refers to a first nmaterial (e.g., a matrix
material) for ° i solating and maintaining a second naterial within a
general | y predet erm ned region or %ol ure. As used

herein, "diaper” enconpasses not only a diaper of t he type i ntended

for use by TN ant e il Brentil badliFOInRHbredh PGB BRI BRT Ve BY

i ndi vi dual s of y age (e.qg., contlnen udi ng

adul ts. S. Patent Nos. 5,196,000 (Clear et al); 5,176 66@(13%51‘6&3 9176,660 (Qefp);
Preferred enbodi nents of the stretchabie core of the present. i nven |on are

shown in Figs$,176 67MRoésBler2t al3/s,175,6Md(Rdessler 2t @Y ndmida8,176,6W2 (Briueiméraddl € core
preferably has a mat-like form which includes a first predeterni ned amount

of an abs el ifrwhicknaeer hereby( expresslysiacorporatpdebyt esferemeahdreiner Aiso )of

I ncorporated in_a network of a- stretchabl e bi nder material. The

absor bent. matPessitle ifterestois WiSe Patent No- el 939Buglh) (incorporated dyr méarency
preferably | rﬂ%l oyed in the formof a predeternined amount of

-particul ates. bi nder materi aI whi ch preferably.is a neltbl own adhesive

havi ng ONe Qo et EbirhércRASHH Spcisl labltndicte bR Bty "

fibrous formin a prede anoun nay serve one or

more functi Oﬁre Stscdteithet Bihitions to ab&ﬂb eld.ulﬂtése?lséhﬂrgwrﬂ‘o?ﬁ?he"ﬂo Sf @sor bent

materi al , Ing thereto, or bondi'ng to i1tsel orm general ly

i Nt er connect ageadér! eCeMmBhg, fhRse\esrss freludefd Edtiventidnil dbs6rbat Nlaterial
mai nt ai ni ng the absorbent nmaterial wthin one or nore predeterm ned regions

or vol whichofnay He mefernerdt ito Kapeéin casaknh Y AGME material) soreaceonsertiahald,

et ucturs, O s];gclarlaglsorbegt material d.spe‘?leﬁs.h'a%msifr Eéuﬁﬂi‘eb Bibérs.” Other Gonvedrions
materials are drscussed herein. Whrle such core structures typically exhibit good
absorbency charactensttcs they tend to be limited in therr ability to stretch under
normal wear srtuatrons and, subsequently, to. return substantially to their original
conﬁguratron N _ -

 ltis desrred therefore, and a need has developed for an absorbent core that is

capable of stretchmg under normal usage situations, and conforming to. the body
shape of the wearer, whrle strll exhxbmng excellent absorbency characten_strcs, and
while not slumpmg, ballmg, crackmg, or tearing.

Recent developments in the absorbent arhcle rndustry have included improved
stretchable topsheets and backsheets ~ The abrhty to use such topsheets and
backsheets, however may be hrmted by the stretchab:hty of any core element-
employed. 'l‘hus to 1mprove the overall stretchablhty of absorbent articles made with
the improved stretchable topsheets and backsheets, there has arisen a need for.a
stretchable core element

A stretchable absorbent artrcle, namely a samtary napkm, is disclosed in co-
pending commonly assigned PCT application No. WO 93/01785, entitled



The core o ref§é§2Iy has one or nore predeterm ned dlnen5|geﬁ h of the
and™ 2% tions shown in Figures 1-3. The size and s ape o the core
'IS general ly governed by practical considerations such as, wthout
limtation, the size and shape of the ultinmate absorbent article
i ncorporating the core, and the desired 3 amount of absorbency of the
absorbent article. In one enbodi nent, the core, when dry, weighs in

the range of efipuéhaBleJAbQEROUAritRs.Y, ANAbsTb&t RAthafR! Wourd Ardssing 19
WO 96/ 16624

PCT/ US95/ 153 38isclosed inU S. Patent No. 4,957,795 (Riedel). 10
3 to about 16 g, and has a density ranging from
about .07 g/cnfer r]kddmonaébukgmd@tempath;t may be ofdnterestare Up SePatentiiVos. about

.09 g/crr[ err] to abou err] (as neasured at pressure
1.4 kPa (0.2 p&5§P13 ﬂ?lé“ﬁ)of‘ 29 %\&i’éﬂ%%%?%f‘b?ﬁbﬂﬂ @J}?&M aDoft5aHh37 b| ng

p o about 10989 gmasf(b,,.g@a"q . ch G S0orireres et by 4304 S (Ko el of
s dry el ol e i (WEfudic] ‘gqa@zov%mﬂma&o%w%s& AR 441083 of 1t

dry wei ght. ht's ensi
absorbenci es aggishgs o Qe 4693w|mexsmanetal) U. S. ﬂM?%ﬁM'S@mN
representative section of 'such a core, having initia predet er m ned

di mensi ons i nogyeg$)s3t; ehtifed<ElastonieticZAdhiesi®€ Fodns filddduné B0,a1990 1M ezt names
capacity and expansion properties such that it is capable of expanding
subst ant i al | yof Litchhoitiand bodgey andUeS.cPaterit Application\SedaldNa. 0$/085.237 persitied

di mrensions of two tinmes to about three times, and preferably up to at
| east about f 'Metho rof Making am Elastomepic cdtbesiverFoami and of Elagticizing iGanments;' a
substantially fully saturated state wi.ith liquid body exudates). It

is al so possi fledJ ?Wipaﬂ%%ﬁéh’cmsﬁhwh apd Lodgeds different amounts in
di fferent di rections asgyhl We di scussi on herein.
Further, the core nay be gt tHon re densities

sel ectively | ocat eg,ahraald QHfe Lﬂa&?&u&""o{‘ Bepfelnt invention are predicated

upon the discovery of an improved stretchable article (e.g., a stretchable absorbent

core, a stretchable absorbent core insert, combinations thereof, or stretchable
components for articles such as, without limitation, sanitary napkins, panty liners,
incontinence articles or the like) construction achievable through the dispersion of at
least one absorbent material in a stretchable binder, which binder preferably includes
an adhesive having at least one generally elastomeric component. The stretchable
article exhibits excellent liquid absorbency characteristics and substantial elasticity in
each of the x, y, and z dimensions, thereby permitting it to stretch or otherwise
elastically deform in response to forces incurred during ordinary wear, and to return
substantially to its original configuration after the forces are removed.

In one embodiment of the present invention, a disposable absorbent article,
such as a diaper, is constructed to include a backsheet, a topshéet and a stretchable
core between the backsheet and the topsheet. The backsheet preferably includes a

relatively liquid impervious or non-porous plastic film that is substantially elastic in its



core, forwﬁ%ligggoahe properties or perforrranée char acfer%ﬁ@giﬁgssvari ous

core S. A preferred core exhi

properties as described in Table | set forth herein. The core al so
exhi bits a bendi ng nodul us of about 25%to 50% of the sheet form as
described in Table |. It should be noted% hat even though the properties of

‘Table | are discussed in the context of a sheet form of the absorbent

material, it emtirety or has meeciraﬁds:e(iubdﬁaitiallﬁaaQMQIo&ﬁdns.CPﬁeetoﬁMEPig ia’%ﬁ-@xﬁll hose
properties as well. That is, the process, article, and appardtus of

the present i liquithperoreable ek poroas wiatridl that alitsisrshisudntially elasticGRtS ehtitedy, gxhi bi ts
properties and characteristics that substantially approxinate the :
advant ageous PAaScIReof mose substantielly glastiopastionss of t he absorbent materi al by
itself, its sheet form while at the sanme tinme, exhibiting
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di rensions while al so being capable of absorbing Iiquid in an anobunt of at
| east about melt-blovgnadhesive, t Which peeferably \indlwdes anf eldstometior component] @iteiani ng
the liquid. Alterpatively, when the core is confined in an absorbent
article structliegtion pfestrrgm,plithe sbegshant imaterisl. {mone embodimentoitheestreanpetheet
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' produces a stream of heat-fusible discontinuous microfibers .or filaments either of
discrete or indeterminate lengths ‘The melt-blown stream of adhesive fibers or
 filaments is injected into the stream of absorbent material (i.e., so that it contacts the
absorbent material), and under the forces from melt blowing, the fibers deform,
coll_ect and solidify to yleld a generally anded, randomly tangled mat-like network
capable of containing the absorbent material. In_one embodiment, the resulting
stretchable core is assembled between a first stretchable, liquid permeable or porous
web ,,(p_re.ferably__the tpp_she_et)__and a second stretchable, liquid impervious or non-
porous web (preferably the backsheet). - Qne of more suitable diaper configurations
can be cut or othe_rwi;_e_.. prepared, and conventional diaper finishing techniques (e.g.,
fastener attaghn_i_ent_) can be employed.
. The apparatus f_'or the manufacture of the diaper pfe‘fefably includes a plurality
of sequential _prqqessing_.'s_ta_tions. ‘A first station is ﬁrovided for forming a mat-like
web of the stretchable core material by -:incbrpor:ating a predetermined amount of the

absorbent material into a network of the stretchable binder material. In general, the



‘required to extend the topsheet and backsheet materials a
L~ irc"i'ﬁ)ts%gsl;? or mance

absor bent W6f} : Thus, the core conforns itself t

<requirenents of the absorbent article.
TABLE | FEATURE EXAMPLE | FOAM EXAMPLE |1 FOAM Structural
Feat ur es 5 Units Pore Vol une
36.8 31.8 m./ g Capillary Suction Specific
5%‘;8% Ar ea ofist, 2statt?m I adaptfd o ]degfer and injegt o ol %rrrrhéxg streams P ' dirkder
40 material, which js prefe&ﬂﬂrri meltblowﬂvﬁm% %’vaneé}IeUBxe%ore elastit rai n
Under 5.1 kPa Confining Pressure
% Fl exi bothpdnénts, into a stream of the absorbdnt matenal. Mbile Specxﬁcally, the Asndi ng
cycl es WO 96/ 16624
PCT/ US95/ 15335tation preferably includes means for conveying a metered quantitﬂdf the absorbew
Recovery From 50% Conpr essi on
% Fl ui dmaterial athg d yelocity to ﬁb%éxs@@fse @&paﬁatqﬁhméﬁw fﬂfessur e
of : 0.0 kP

1.4 kPa (0.2 ﬁyhﬁislgmg a J%ntx&uoggf pemculated stregu;7 lAddlnonaﬁy, tl?m station fur%nleg kPa
(0.74 psi) includes méass For melt-blowxgg’ the stretchable bindef thaterial (e.g., a suitable hot

melt adhesive having one or more elastomeric components) for producing a stream of
molten microfibers or filaments that is subsequently injected into the absorbent
material stream discharged from the delivery chute. Laydown and resolidification of
the randomly entangled adhesive fibers or filaments interspersed with the absorbent
material results in the formation of a mat-like web of the stretchable core material.
As such, the first station further includes means for laying down the resulting
network of the absorbent material as combined with fibrous nieltblown adhesive on a
continuous laydown conveyor. Optionally, the mat-like web of stretchable core
material can be laid down or deposited on a continuous envelope material, preferably
the porous stretchable topsheet for the diaper, to form a generally bonded assembly.
A second station is located downstream from the first station for combining the mat-
like web and topsheet with a second material web, preferably the backsheet for a
diaper. Preferably, a third station includes one or more roller assemblies for
delivering one or more finishing ‘'webs, such as elastics or fasteners, for lamination to
the stretchable topsheet and backsheet.

Among the many advantages of the article, process and apparatus of the
present invention are that absorbent cores having improved stretchability over other
absorbent cores can be prepared efficiently. and in a continuous manner. The
absorbent core is capable of providing substantial absorbency, both when stretched
and when not stretched, thereby taking advantage of the beneficial characteristics of



6.9 kPa (1. 13.0 14. 8 %of 0.0
kPa capac W‘Péﬂz at 5.1 kPa. 65.2 {’&’95’5’?‘5 %
Vertical wcking tine to 5 cm 105 120

sec Absor bent capacity at a height up to: 1.3 cm (0.5 in)

30.9 26. 7 m./ g 368 cm (1.5 in) ' 30.7
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PCT/ US95/ 1533éompared with . various . conventional  absorbent cores. - The core also eiidbits
The core also preferably exhibits sufficient conpressibility and resiliency

to per substantial istétchability ambresiliencyathat is] # wilh pernyit deformmagion lderingnee t 0 be
f ol ded using conventi onal techniques ( E-fold, Cfold, Bi-fold,
tri-fold, or ¥nddscapable of esturninggubstantially tgyits qmg@w&suram tllﬁﬁe‘iﬁf*!fmah@m eve

its desi red si,ze, shape and Eerform&nce har acteri stics, whe is

| ater used. chardcteristics pernut o PEXICHf t%ﬁﬁ'?t%laéﬁctﬁr ‘é°"§?f§b§§“ B
BT S e e, A i
slump,  ball. or. fracture during service, _and- exhibits generally high core integrity
properties (iﬁcluding, but not limited to-any or-all of 'liqﬁid acquisition, liquid
distribution or liquid storage properties) in both its: saturated and unsaturated states.
The absorbent core also lends itself &spectally ‘well to integration into a diaper
preferably having__az generally . stretchable or garment-like chassis. Of course, the.
 stretchable core is not intended to be limited to' such applications. It may also be
used- simply as an ad_hesive. bound core material in a.conventional generally non-
~ stretchabie chassis. Absorbent articles according to the present invention (which are
| - typically disposable and generally will be discarded after a single use) exhibit
improved fit and comfort characteristics over conventional no'n-sfretchable absorbent

articles, without substatmal sacrifice to absorbency characteristics.

- While the spediﬁcation-ooncludes ‘with claims’ pameularly pointing out and
dnstmctly claumng the subject matter that 1s regarded as forming the present
invention, it is believed that the- invention-will be- better understood from the -
following description, which is taken in conjunctnon*wnth the accompanying drawings
in which fike designations are used to designate substantially identical clements, and
in which: |

Fig. 1 depicts a core of the present invention;



‘'shown in Fjgs. J-3, the core is generally rectangul ar shaq,%q.r‘J Lg. 1,
,(93’%{16224 I'ng eSb%}g%érJ. I n

| A, and | Is also nmonolithic, ie., it has a s

-al ternative enbodi nents, however, mul tiple core |layers are

contenpl ated, such as illustrated, without limtation in Fi gures 2,
2A, 3 and 3A Fig. 1 and Fig. 1A show a single |ayer or
nonolithic core 10 that is generally rectangul ar shaped. The core
has a first end 12ggn r : first
surface 16 and a S!élg.onﬁ%g@?t?gggctﬁg%gggbccggé‘gfplg%l ron%kt’??em}ef Irilétsmg’lurface 16
I n the z di FigctiBOBeg¥ts tahSection OFf 4 Q&fe?&!pd?.@d Ibetwkdn O opisheefCind a

t hi cknesses or calipers of the core in the z-direction of the core.
When used in Backisiegesfa diggerexanpl e, the cali per pref erably ranges
fromabout 2.5 nmto about 12.7 mm nore preferably about 3.8 mmto

about 12.7 nm and Eigi 2 depiets anqsherfcoreadfithe priesent intertionm t o about 6.4 mm
Anot her preferred caliper ranges, fromabout 2.5 mmto about 5.0 nm Larger
or smal | er Eigl 2 depicts aseqtioaof thecoreref Kig) 7 taken aleng lines 3A12A.ed arti san

will appreciate. Fgr an _enbodi nent where a thinner

. ex le, |
caliper is desired & hdeRict P‘b‘gggpr?ﬁ’? ‘?tlafﬂﬁ%"ese“t Iveationy m about 1.25 nmto
about 2.5 mm . . j r . e f| ugpface 16 is
closer to the bodyF‘§f3‘t\ﬁ8p‘%§'rer oq%f%@%%ﬁgt%%k%e%%ﬁé}&%lﬁ'%& '18_. In a

highly preferred epgodi;dRnide didvatisviewess 5"’?&‘}?“ ' £ fadt @iy ble
(e.g., as thin as gﬁgutl 2.5 nmorl. t hi nner% w t hou sacrsi l'itcglimrll"!g a
substantial  mat-like wéb'For ke £fa siletchibile B6ne nydtéral;n the core 10. WO
96/ 16624

PCT/ US95/ 15335 Fig. 5 is a schematic view of an apparatus for delivering méltblown
The core 10 shown in Figs. 1 and 1A is suitable for use in a diaper and has

a gener elastomesicadhasive torandnjegsionsegment ofithetappgratus of Figndit he x- di recti on)
rangi ng from about 60 to . about 150 and nore preferabl bout
1009mﬂgt o about 12Hgnflisa parqm sectional view of anngxnemplary extruder die or glue head

used as the injection segment of the apparatus of Fig. 4;

Fig. 6 is a side elevation view of an apparatus for use in another embodiment
for manufacturing a mat-like web for use as a stretchable core material;

Fig. 6A is a partial plan view of the conveyor including vacuum holes; and

Figs. 7A, 7B and 7C are micrographs depicting an example of a stretchable
core article containing AGM particles entangled within a mat of meltblown glue
fibers.

D S ION OF P MBODIMENT

As used herein, "absorbent article" refers to devices which absorb and contain
body exudates, and, more specifically, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the various exudates
discharged from the body.

As used herein, the term *dispossble” describes absorbent articles which are
not intended to be laundered or otherwise restored or reused as an absorbent articles

(i.e., they are intended to be discarded after a single use and, preferably, to be_



Li kew se, core 10, also has a length (i.e., in the y- from
the firstW Qﬁ§ to the second end 14, ranging from aé‘gs&%h%g mmto
about 500 mm and nor e pref erably about 350 mm dependi ng on such
factors as the size of the diaper, the desired weight, or desired
performance characteristics. - As indicated, the core size and
shape may vary, and the present illustrative di mensi ons are not -

i nt ended as |r‘e¢°9cledn@ombdistéd”l of otiegisd, disposed] b \ih i@ Servirbnméxitallyr coMipatible

scal e. Fig. 1A shows a fragmentary cross-section of the core
10 of Fig. 1madna$trat| ng a plurality of particulates 20 of the
absorbent nmateri al |nterspersed with a plurality of fibers or

conti nuous fil amanQ-SsUSE kreeinn | sﬁrg:tc:babiat r¢f¢l1$et0n@§vﬁbﬂm!@f anhastigle destretchn one
preferred enbodi each of articulates 20 js pref erably i n _contact

with, or in elastically |q5 Stheryiss d agtically fn) fsgponse to £QTee; such thﬁwtanaarb&r erred
b d' t t bl v ff t
i stance T el dEERSoE it Eadth - w&?orgﬁg‘ﬁaﬁr rectiod)’ Fdfir %ﬂhiyesfm
other to per r?rzlns@é??erﬁx egtuﬁﬁgg%r oﬂlgp&ré%ﬁ ﬁﬁ& {o%lfgé)sdﬂsﬁm& 16 7d ohﬁinal

cone into contact Wlt cent part y perm t| ng t

acqui red |i quifdtrbiehed confighfafibm after R iBFHeaiSQ'&hoﬂir t Moré sfééﬁcﬂﬂ' tthéferior t ed
to the adjacent particle. Preferably, the particul ates 20 are spaced .

apart rel ati vitretchabla cdferstirethetalsiligoofl 1 Cerfinteter atideIstri of the artichesot éxcandat e

: - dianeters or of sufficient distance to facilitate capillary forces to .

t ransport minirure of lQ%latIZS msmf ﬁqrem agnipisumecil 00¥eat\rgramsoifors; @d nay

al so be chosen,  where red, to.restrict transporting of liquid "
bet ween two oampmmemaﬂﬁaeémt %m&aﬂ forces T eamceglmsl!fi sufficiently secaverto

adj acent parti.cul urt her art as w reci ated fromthe
present di scu® g %5%; 0}“3 ongmal e“ﬁ’ﬂ@“ﬁ?fb‘?eifﬂ T)eci fications of one

enbodi nent of the &Pﬁ&gﬁwgpﬂfﬂ“‘“ﬁc&%b%H#t?’h %sa%%%ﬁ rﬁﬂ&a?r}gfers

|IIustrated|n Fig are&as
to absorbent material in any form, shape or size including but not limited to powders,

pellets grams, dlscrete length fibers, or the like.

As used herein, "liquid body exudate" _refers to urine, -runny bowel
movements, _01_' other matter excreted from the body. Unless otherwise gleaned from
the eontext_of d_iseu;sion__, references to a "liquid”, a "fluid”, or a "body fluid" herein
shall include liquid body exudates. | |

| As used herem, "absorbeat?' refers to the ability to absorb body exudates, such
as unne | _ .

As used herein, "hquld acquisition" refers to the act of receiving a liquid (e.g.,
a hqmd body exudate) from the body of the wearer.

_ As used herein, "hquld distribution” refers to the act of transporting a liquid
(eg.,a hqund body exudate) from a first location to a second location.

As used herein, "liquid storage” refers to the isolation. and maintenance of a

liquid | (eg. a liquid body exudates) within a generally predetermined region or

volume.



"WD 96/ 166 /US95/15335
%é%%‘é‘“" PCTIUSE

PCT/ US95/ .

:Unl ess otherwi se_noted, references to dinensions or quantities of the cores
di scussed herein are given on a dry baS|s (i.e., prior to contacting with a
l'iquid). Table 11 Core

wei ght (9) 10 g

g eral | dcﬁr e | engt lAs(used héreigntbirider'sefeps b £ifl} material (e.g., a matrix materiatpformm
re wdt

101 mm (Golating lan¢ kmainsainifigre sssconddnatexial rwithirpa gesarally predetérminddRagie. 2
psi) 3 mm Approxi mat e nunber of particulates (in this
configurationpr30Bmeparticles (-94-96 parts by wei ght) Anmount
of bi nder

Density of core (nméRspdbereingliapsr sncempasses ot 9@’4" &Fé"(qg t B’rg}’ ?‘)‘e’}ﬁeggl 8/ cc
The core 110 0y Pyl dEchifier, B ab ol sdities ool 53 oo o RlB o (T
surface 116 ap ﬂ){age e§f' oﬁﬁﬁéﬁ?ﬂdﬁ&ﬂuﬁl@?‘?nc%ﬁﬁ] fis. 2A shows an enl ar ged

fragmentary section e core Tncl udes a plurality of
particul ates 120 of the absorbent g&%@_{ﬁ_@ﬁ%spersed wth a
plurality of fibers or continuous filanents defining a mat-1ike network
of t he bi nd@referi'ddeemmdhnaﬁs bf the retahilbleicgre df\thespresene invedtiont e sane
as the core of Fig and Fig. 1A, both in overall configuration and
di mensi ons. H@hawreun Fm toid, oB, Bj A, 3 and 3A2 Im gefiérgl, theAsuletthiablescdreom t he
core 10 of Figs.. 1 and Fig. 1A in that it includes a patch 124. The
patch 124 sho‘RFF‘FfﬁbFlbg%a nzatd\ka form, i whigle incluges ¢ mmmdmnms an

It tioned .on t 110 of F d 2A,. and f t
oo U bRl e El e i e Poabhin el 5 b

per form one_ g Bpgfdfing mmhhm{ U&%{).lbg&smgienh' (o L oRE 13 i g ah T ¢

di stribution or Trqul ora Serve an rusef ul
pur pose i ncl udwgg,bgmt 101k &h gtﬁﬂﬁ U of
integrity properties, @Péfherwvxiﬁ th p?)%eemh?h%ut e pat (gﬁ"l rrparestilang ©
stretchabi | it paitiGulates. The tbiiflef Siaterial\eehidhCpreferably shEmBittiéwn hdKeshe habiag

tailored specifically to achieve the desired objectlve
one or more elastic components, preferably is employed in fibrous form in a

predetermined amount. The binder may serve one or more functions, including but
not limited to contacting the absorbent material, bonding thereto, or bonding to itself
to form a generally interconnected stretchable network for effectively isolating and
maintaining fhe absorbent material within one or more predetermined regions or
volumes of the network. Optionally, the core is encapsulated, partially or fully, in an
elastic, stretchable, envelope-type structure.
The core preferably has one or more predetermined dimensions in each of the -

X, y, and z directions shown in Figures 1-3. The size and shape of the core is
generally governed by practiéal considerations such as, without fimitation, the size
and shape of the ultimate absorbent article incorporating the core, and the desired
amount of absorbency of the absorbent article. In one embodiment, the core, when
dry, weighs in the range of about 8 g to about 18 g, and more preferably, about 10 g



The patc be adapted for enploynent in either a ok /W26 COT €,
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such as e present enbodi nent, or a nultilayer core (as scussed herein).
The WD 96/ 16624
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patch 124 may be prepared in accordancel®ith the method of the pr esent

I nvention (described in detail further herein), and may be a
stretchabl e abaisoupdsig, and had aidensity ranging ﬁorﬂ&B@Itdﬁ‘ﬂgﬁniaﬂt‘bhbbﬁte 16tgldnét ure of
the core of the present invention. ternatively, may be prepared

usi ng convenandmere prefenabilyalwmt f09rg/cm tmgambsmrgtan? (a;sanasm‘educaprasmre
and may |ncorporate one or nore conventional absorbent (and potentially

non- of ek kPraff)- 2 psidat The gors, however, is preferably cagabigagf %hSOIéWSn@n‘é t he
h 12 | ude ki | |
bsorbent goltersensonie &quﬁ@a&gé%sgﬁ.an'an%snteattluasum%emS 15665 oF° 2"
terial bept mate t |1yl ose fibers (which
mmy be R &@@@f@l’f?@% @@%Wawg'b 8 dry el gFOPE ey | ©
odi fied er osgald TgRdh 66 Wbilo8Rms of i (m'&nmg}a}ﬁgﬁébr;%dlt)@aﬁeﬁf erred

to herein as "cur bers e

Cross- ||nkedv€ei§h't§£k&i%ﬁ:e§hﬂﬁ£b%ol%ﬁh&€h§€gé§§ﬁ ds'%v S. Patent 4,888, 093
( Cook, et al); U S Patent 4,822 543(Dean et al); U S. Patent

4,898, 642 (Moor e, Iionelenbodiment, a represéntatRet seeiontoP siich(R 2ore] having dfitiakl ) ; U.
. S. Patent 5,137,537 (Herron, et al); and U S. Pat ent 5, 183, 707

(Herron, et @re)determinbd dimmrls an each ofytherx mcmblzydmporss by an absorbent
i ncor por at ed by reference herein. _ Suitable polyneric gelljng agents i ncl ude
known capagity and, eXpansign Propswies such that ity swaalq qfoﬁxp@dlwsomw Bgel s.

0n 1 S Sl i S BB B R B o S
material s. %g_e_.t&eg, m_ld pr&eragﬁ'tup%eat ;%Zg,%gut(@e_atﬁﬂés, thg_",mﬁ;])_pmdetemnned
dimensions in a substantially fully saturated state (i;e., with liquid body exudates). It
is also péssible_ to vary the core so that it expands different amounts in different
directions as will be. apparent from the gliscussion herein. Further, the core may be
| designed with one or more densities selectively locﬁted at various positions within the
core, for varying t_h_g.__;:)roperties or performarice - characteristics at various core
locations. _ . _ S
A preferred core exh:bns the properties ‘as described in Table I set forth
hemn 'The core also exhibits a bending modulus of about 25% to 50% of the sheet
form as described in Table I.. It should be noted that even though the properties of
. Table I are discussed in the context of a sheet form of the absorbent material, it is
_preferred that the overall core appmximatgﬁ- those properties as well. That is, the
process, article, and _apparaﬁxs.of the present invention seeks to yield an absorbent
core that exhibits properties and characteristics that substantialiy’ approximate the
advantageous properties and characteristics:of the absorbent material by itself, its
" sheet form, while at the same time, exhibiting substantial stretchability.



1 ncorporated by reference. Another exanple of a suitable ' use
in a pat chWO96/16624 | 5 po| yet hyl ene terephthal ate fibers. "B

Pat ches such as the present patch 124 nay be preforned and then provided
at the site of core manufacture e.g., via a delivery nmechani sm-such as a
drum f or rolling it onto a core thiat is laid down. Alternatively,
and preferably, the patch 124 may be placed onto the stretchable

absorbent core 110 e SRR A S HloBith profraply.ark SHA R ol Vo'

anot her enbodi ment e core

manuf acture pr t e t g ; | & ctdr e of
manufactur e bl aasadent of %y CHagS Sruchiré@lint8'which Tt tnlky 6¢ ifcofforstBdIUiAChY

PCT/ US95/ 15335stretched up to 100 to 200% of its original dimensions at a relatively lowlthodulus
stretchable mat-like network of the core structure, :either upstream or
downst r eam extensiohdboick l{egs 3069 grimas farte basad dntahenesdentimetonbviide samble)) ake
network of the core structure may then be mated in accordance with
any suitabl e tahouhilgols, elengatiom{peak): and gocover to at leasscaboit)88% ofethg originalim
rolling, or cut and slip technj ques%. . .. ... Inthe enbadi nent of
Fig. 2 and Fi glimensionsipehilsaisebeing sapaplenf shsosbing liguid in an amouat phatdeastdbopt i sm
shape, prefera

of about 0. 50 HAYBSHE Ayl Beshior e ey i araing i cABssh Theg o1 1

' h - di ' -Of : f bl
anout ‘95 ol e SOk 5 an BB o R bRLBR o WA el 0 7
about 260 MM ithbiRdlopEal dnd8tiiheet materipié W tHE"absHERE aHICEE TP u PSRALEC MTEY

vary hi gher than, lower than, or wthin above ranges ‘dependi ng
upon such fi ct @hsodiferith&ilf bxeeéd amblominaRCthbsecpropertibe of thieCdbre, such thattthe si ze
and shape of the core, the materials used, and the like. Preferably the

| engt h © foncksvieggitedofo extendh shec horiesarke ernaskediam hiddenr bys tieec greater [forvg¢ h and
wi dth of the overall core. Fig. 3 and Fig. 3Aillustrate yet
anot her enbodi Feawiredoto extend the tapsheet and backsheet materials as a total absorbent article.

Thus, the core conforms itself to the performance requirements of the absorbent

article.
TABLE1

FEATURE EXAMPLE I FOAM EXAMPLE I FOAM
Structural Features Units
Pore Volume 368 318 mL/g
Capillary Suction

Specific Surface Area - 1.35 125 mzlg
Density 0.029 0.032 glom’
Average Cell Size 40 37 T
Mechanical Features
Strain Under 5.1 kPa

Confining Pressure 52% 31% %

Flexibility >1 >1 bending cycles



i nventio re 210 of Fig. 3, has a first end 212, econd end
214. Thewo;é?ﬁsﬁgore 210 of Fig. 3 and 3A differs fromtﬁ’gq. I3% of Fi gs.
| and Fig. 1Ain that it"’ includes a first layer 216 having a
plurality of first particulates 218a of a first ' absorbent materi al
and first fibers 220a. A second |ayer 222 is disposed on at |east a
portion of the first layer 216, and has a plurality of second particul ates

218b of a second absorbent material, and second fibers 220b. The
core 210 al s@, AL A <po patch 224 di sposed over at |least a portion
ofthe first I/'ﬁhg‘?&vg%gémm 0% By way of illustration, wthout
linitation, -t \é'qpéﬁff-}?% of the enbodi%REnt of F9%% % and Fig. 3A each
performa different fiunction. The patch 224 preferably functions as
an acqui si t i duidHandling Propertisse, it will be closest to the body of the
wearer. The . patch 224 may be any suitable patch, such as ay of those

descri bed abdbsorbertirapacity under eppsssireoff t he enbodi ment of Fig. 2 and Fig.
2A. WD 96/ 16624 : S : o

PCT/ US95/ 15336.0 kPa (0.0 psi) 359 315 mL/ 18 -
The first fibers 220a Ppr eferably are part of al’Pi rst fibrods network that

i ncl udes 1.4 @a5H hekghabl e binder, sas descpjhed nore fully herein. The
first layer 216 prﬁ?'e%@I y faﬁt(:)ti ons aéb'i- distri b{#‘(&)n or storage

media. Thi's ig,.aC li.shed by the_yse of th . plurality of first
particul at es g'ﬂ‘;@am‘ﬁﬁﬂffi rst fibr 33':4 net wor E.s‘lThé absombé&ht materi al
of the first pg" [ C-i” atigs 218a is preferably an open-celled foamw th an
aver age cel | a(lgips} of about 5138 about 188 micronsmlégnd has a i
relatively lower capillary suction . specific surface area (e.g., '
toward the | o¥eof &hPaxapatity r ange of about 0.5 to about ' 5.0
merr]/g)y, as adnbkPad with the abséslent matggial of the second
particul ates 218b. The second | ayer 222 enpl oys the second
par ti cul at es Veaizhl wicking fimer ef er @bl y ' S ' '

toScm ' 105 . 120 . sec

Absorbent capacity at a height up to:

1.3 em (0.5 in) 30.9 26.7 . ml/g
3.8 cm (1.5 in) 30.7 26.4 mL/g
64cm@Sin) 80 253 o mL/g
8.9 cm (3.5 in) 26.6 24.8 | mL/g
11.4 cm (4.5 in) 18.7 24.0 mL/g
14.0 cm (5.5 in) 0.6 233 mL/g
16.5 cm (6.5 in) | 0 218 mL/g
19.1 cm (7.5 in) 0 14.1 | mL/g

Adhesion Tension in 65 = 5 ..

dynes/cm Synthetic Urine 30.7 _ 378 dynes/cmnn



function as a storage material and is an absorbent materia | n
open- cel | eworssa6624 with an average cell size of about &g&'@%&%ﬁ%ﬂsﬁ 100
mcrons, and a relatively higher capillary suction specific surface
area (e.g., toward the higher end of the range of about 0.5 to about
5.0 nferr]/g) than the absorbent material 1®f the particul ates 218a of

the first |ayer. The second fibers 220b preferably are part
of a second fibrous_petwork tha

: " L t he .diff bent
material it incorponBf &8rerglenpreraably W%Eag‘?fi%ﬁ“ compress ﬁ‘lﬂra&g;r%ﬂliﬁn\?\g? r(gg
di d ab i bst antj ald v t : | | i
network. 1 vi PEe & SRS st oHflE WrATabll o plec)d e ided, e
illustrated w %anentrir%r{al t&ﬂﬁ“&%{égk%&%{&a’u@é |8r BRI, r{}qltfgrd[ 3l the g VRickedt her

fornms of absorbént erla 1 "as we in those enbodi nents.

By way of illughd gldcRiped Mahél Oien |toMaéliéveOlts deSired RizeC Ghapeotind i gerfofirignce he
t hi cknesses or calipers of the first layer 216 and the second | ayer 222 are

about the chara@tefisticewhersit & lgedsedabl yabout 1.35 nm each. The first
| ayer 216 includes particulates 21 8a that are generall y"r,g;mdora3
geonetric shapes, akdamplesofsuitable corgishanes include rectangulsr, hostiglass, 55 -shepe

about 6.40 mm and nore preferably about, 0,50 t o abqut . 80 mMm
As can be appr asyrametric.spmbiapipRs thegept, o the h‘?"ar%“eﬁf“@g&m% F“Mttﬁ%ﬁ?rﬁt e
|SDIC-Z|-/66595 / 15\9/)\2)595}?(4“11:? i?x L%gs 1-3, the core is generally rectangular shaped. In Fig. 1, 1A, afg 1B, it

are possible as |1, The. first riicul 18R naie et Ldvef My
di sper sed 18 %mnﬂﬁ%el‘ﬁ ?nsﬁél %é‘g °§&3§§1ﬁ‘§ nanneergﬁlgg&glgé)é’rmd ’
previously. ; e ew I1R¥E" suehZag birdlEd Witkoul Cfitddion in
absorbent materla phl" ncotr%éayyo}’r arrl?o ﬂ ssécon?j particul ates 218b, which

are general |y IFanfeyn 2a08Rhd BA. shapes, and preferably have a size
rangi ng fromabout 0.10 mmto about 6.40 nm and nore preferably
about 0.50 mmto abdig. 1landFigmhA sHosv = single dayeriot mouslishic corz1i9tshat;is generally

rectangular shaped. The core has a first end 12 and a second end 14. The core 10
has a first surface 16 and a second surface 18 spaced apart frofn the first surface 16 in
the z direction of the core, thereby defining one or more thicknesses or calipers of the
core in the z-direction of the core. When used in a diaper, for example, the caliper
preferably ranges from about 2.5 mm to about 12.7 mm, more preferably about 3.8
mm to about 12.7 mm and still more preferably about 4.7 mm to about 6.4 mm.
Another preferred caliper ranges from about 2.5 mm to about 5.0 mm. Larger or
smaller calipers are possible, of course, as the skilled artisan will appreciate. For
example, in an embodiment where a thinner caliper is desired, the caliper may range
from about 1.25 mm to about 2.5 mm.

During normal wear, the first surface 16 is closer to the body of the wearer
than the second surface 18. Ina highly preferred embodiment, the caliper is as thin as
possible (e.g., as thin as about 2.5 mm or thinner) without sacfiﬁcing a substantial

amount of absorbency within the core 10.



gener al I%, E rmy di spersed within the second | ayer 22 To~
he a

achl eve ove-descri bed structure, the respective | lzcrmssgllaasghe patch
are made separately fromeach other, and are brought together at a

pr edet er mi ned .~ downstream |l ocation. In addition to the foregoing,

di fferences between the layers, to 14 achi eve each of their respective
fiuctions, may be acconplished by varying one or nore factors such

as thickness of (The dofy B0 shodwarip ®igst | @d 0A i§ Mableffor ik iR R epBestd has a
material, the size, shape or distribution. of the absorbent material, or the

like. * generally rectangular shapewith atwidth (eebodnhmmlrecnon)aaw&habam achi eve
a simlar result - as with "+ the above enbodi nent: (which is
charact eri ze?® @5 ooy lépsl'@ﬂe%@ maye: pesferatily abauti LO0rmm to. about 32 mmr.of i | i ng

the first a rbent, nat er th t he second absorhént. materjal, and then
i ncor por at i ﬁdg?‘ﬁ‘é . Ahefare l!l¢ afﬁée’lg\%a&rﬂ'? theandiregtian) fmm the firstand d2s i nto a

l'i thi tid I n,t
tai lor nlgcofmptrh?)ﬁe fiergédnfé ? 3“8‘:%‘% b andi shaasbl Sl B 0 g
z direction gbdut kL) Wtdebed\%ﬁod lth ftors as the siz€of! thtgdltageq ggount s of

t he absorbet mat r|a S per uni at. variou ocat1 ons

t hroughout tdegiré‘@s'irélgl(t, oﬁdesué&’pd?foﬁhhﬂcb'&ﬁﬁractmcﬂ' fferent respective
absorbent materials .. . are pre-mxed or bFended in a vat hopper or are

delivered as sepaAsindicard,cthe 2bressizemitsshape may vasy, a@d ke prekeént ilhigtistivel xi ng at
t he adhesi ve binder addition point, the principles of which wll be
di.scussed delmmommmmtendedashnutmg In this regand, [the drawings iareenctt davottoshown) ,

the core is encapsulated in.a generally ' | i qui d pernmeabl e, porous, !
stretchabl e,588vel ope | ayer (not shown) or.envel ope.over - sonme or all

\C/)\;) ggf 1222? or Sl*fgr.fﬁkcs oof : Em%gtrar?y cross-sggtgo?rsofct)he Eo‘#'eﬁt? %&' }e-rgn?tﬂiar roing 1O use
PCT/ USSS/ 1538 furality of particulates 20 of the absorbent material interspersed with a plu?aﬁ%ty of
fibers or contmuous ﬁlaments 22 deﬁmng a mat-hke network of the binder. In one
preferred embodlment each of the pamculates 20i is preferably in contact ‘with, or in
close proxmnty to, a fiber 22 Moreover in a preferred embodlment, the particulates
20 preferably are spaced a suﬁcrent dtstance relatwe (m each of the x, y and z
| | 'dlrectlons) to each other to pernnt them to expand upon acqursmon of llquld and to
come into contact_ with an adjacent particle, thereby permitting the acquired liquid to
contact the adjacent parncle and be transported to the adjacent particle. Preferably,
| the parﬁcularea 20 .are spaced .apart relative to each other by about 0.5 to about 2
pamculate dlameters or of suﬁcxent distance to faclhta:e caprllary forces to transport
the liquid. The distance betwecn the partxculates 20 may. also be chosen, where so
desu'ed, to restrict transpomng of hqmd between two or ‘more adjacent particulates,
| such as by spacmg adjacent parhculates ﬁnther apart, as wdl be appreclated from the
present discussion. o | . o
The approximate speciﬁcations of 'one .emhod_in___l_ent of lt_he | core having a

configuration such as the one illustrated in Fig. 1 and Fig. 1A, are as follows in Table



an envel c()#pe layer include, without [imtation, an el ast ipeipARes/1s33¥ gauge
hydroforme}y el asticized neltbl owmn non-woven material, or a creped

cel l ul ose tissue. The Bi nder Used
in the Core The bi nder enployed in the core of the present
i nvention preferably is a sui t abl eldel t bl own adhesive. The use of
the term "adhesive" herein is not intended as limting, nor is it

i ntended to exgl udmias ke é@%htlﬁa@éde reR}enbdsalos dﬁﬁ&l&oﬁ’sebi QuARLitRE of the cores

function of the adhesive described herein, regardl ess of their designation
or form of discussetidrotn areiveilkon d &l badid (i.23 privd dol confaptigowith £1iguid) any of a

nunber of nelt-bl own adhesi ves or equivalent materials nmay be
enpl oyed. Wiil e a wi de rarkabledi adhesive anounts may be
enpl oyed in accordance with t he present invention, the preferred
anmounts are ab@ie %42 yvel ght to about 10% by weight, and mpgg

preferably, 4‘Vmﬂ:§§ﬁh %Réfﬂ@toéﬁﬁtéo c%dgfd ght of the overall 356 mh OF €,
y

inits dry st ai& e 1s pre era absorbent nmaterial. Iy
about 2 to 10

referred [ cor,di n 1 re ent ?nm
: mﬁ}@ﬁ fed undér 2%5% i@é Zbﬁm °90 gg‘
parts by wei ghtAPR 1of pagiiculat g“”ﬁf’ blpﬁm‘:{eﬁe €8 ve

i s present f r oPABHBYWeighY o 6 parts by wei ght adhesi ve. fo t%
about 94 to abdwmoumpofbindes by wei ght absorbent mat erQ‘hB(~4Fﬁ|P§“&B¥)WP’8§ as

wel | t o Deasity affcoremeasisesbunden @ pressuse of +1nd kPar(0.2 psiByer cor e09 8lfeh as
descri bed previously. I n one enbodi nent, the adhesive is
capable of formng a nelt when it is heatedtoatenperature as | ow

as about 150[err]C to about 175[err]C. A softening point,
measured by ASTM Ri Fig. 2nshoRalan altemativd:¢dre dtrictds- B 01D, thefcotmdioaahesﬁwei at

| east as_|low as about 1 .. 1.s desirable. The specific grgw ty
of the adhesi vdhgscarectinfyig. 2. hasaﬁraéng@sl 12, » ecand gud b“sat@s':éﬂéﬂﬁ

e AR I o o e R >
embodi ment,  thq 1yige Ghials £ DRMAE &f jabhdufRes TR0 WT e ibsSrbbRt hiferthl it @Sickded' d

Ther nosel
with a plurality of fibers or continuous filaments 122 defining a mat-like network of

the binder. The core of Fig. 2 and Fig. 2A is generally the same as the core of Fig. 1
and Fig. 1A, both in overall configuration and dimensions. However, the core of Fig.
2 and Fig. 2A differs from the core 10 of Figs. 1 and Fig. 1A in that it includes a
patch 124. The patch 124 shown in Figs. 2 and 2A is generally rectangular in shape.
It is positioned on top of the core 110 of Figs. 2 and 2A, and functions to improve
the overall performance of the core structure by serving to perform one or more of
the functions of liquid acquisition, liquid distribution or liquid storage. The patch
may serve any other useful purpose including but not limited to the enhancement of
core integrity properties, either with or without the patch imparting stretchability to
the core. Accordingly, the patch 124 can be tailored specifically to achieve the
desired objective. '

The patch 124 may be adapted for employment in either a monolithic core,

such as the present embodiment, or a multilayer core (as discussed herein). The



WD 96/ 16624

PCT/ US95W096/36524 PCT/US95/15385 in
accordance with ASTM net hod D 3236-73) of the adhesive is as detailed in .
Tabl e (I _ Table 11
Tenper ature Vi scosijgy (cps)

(135[err]C) 275[err]F’ 335, 000

E igg% g: : % 8 %gig‘—[l S?frl %n;y be prepared in. acg%dg%g with the method of the present invention

177 C .17.000 ... . . A | f
bar 11 cul | y GPERPIB el Rt dereid ol oy o ettt aptoc Sbelig i v
- Company of Elm %8\\% th\’l’tﬁg&?ié delte U6 c&ngﬂg%rg&gl nt%lxlpd?@“ﬁtet ively it

O her exanpl es are descri I N pen lication .
07/911, 953, fridydsd pJéFHIaVedJIngJe%&?enBEMEééhlnaﬁé?.rf%ﬂbﬁéiaﬂsbrbbﬁtf reRARrKY) ch | S

assi gned ndl ey Adhesi ves. O her .exanples of suitable adhesives

i nclude,” Wit hnwtmay incorpotatéridnat dromord bemaithababiotent f(amtl pehtiatly fva- Fi ndl ey
Adhesi ves, the 2400 Series of - adhesi ves by Findl ey Adhesives, and
HL1258 avai | abreiehdble)maferialser  Co. of St. Paul, =~ =~ M nnesota.

As will be discussed further herein; the nel t bl own adhesi've is preferably
brought into cont & way 1of eKﬁEP'&bﬂlsrm 12¢h mayi ineluds, kneswn - polyaerie gelling

i spensing t AESTEITuGh g8 sh absorbent galing el Crrbaied)to MAbE At e ROrAHY
el udes & egBPOE kel 8#%“%”21'- S i RNG b U 5
o contact Xt bigh B Pl BBGBOSE LIS sl a1 o
After bei ng tl'ib@blr’f‘(:whlo'llEl'nay also be referred to herem as "curly fibers"). Suitable chemically
modified cross-lmked cellulose ﬁbers are descnbed inU. S Patent 4,888,093 (Cook,
etal), U S. Patent 4, 822 543 (Dean, et al) U S Patent 4, 898 642 (Moore et al); U.
s, Patent 4,935,022 (Lash, et al) U S. Patent 5, 137 537 (Herron, et al); and U. S.
Patent 5,183, 707 (Herron, et al) All of the | t‘orego_m__g are here_by expressly
mcorporated by reference her__etn. Smtable pOlyme_ri_c_ gelling agents _include known
materials that, upon contact wnth a hquxd, fonn_:hydrogels, , .Th_ey are _generally
substantially water-insoluble | slightly cross-llnked, p_artially neutralized, hydrogel-
| fomung polymer matenals _S_eg_e_,g,, U. S. Pat Re. 32, 649 (Brandt, et al), -
incorporated by reference. Another example of a smtable matenal for use in a patch
is polyethylene terephthalate ﬁbers - _
Patches such as the present patch 124 may be pre-formed and then provided -
" at the site of core manufacture e g via a deltvery mechamsm such as a drum for
rollmg it onto a core that is latd down Alternattvely, and preferably, the patch 124
may be placed onto the stretchable absorbent core 110 by conventlonal cut and slip
techniques. In yet another embodunent, the core may _b__e made as part of the core

manufacture process, at a separate location from the site of manufacture of the



"adhesive is generally fibrous, and includes a single fiber ' t or a
plurality WP%‘“““ 1¥i bers or filanents. Thus, thg resul ti ﬁghs?é?iilggggf
fibers are typically continuous filanments or have one or nore
discrete lengths, and will have a fiber dianeter in the range of
about 5 microns to about 120 microns, andlBtill nore preferably, about 7

m crons to about 30 mcrons. The resulting binder will preferably include a

plurality stiX1able IRfidike network of the core structure, either upstream or downstream
PCT/ US95/ 15335 22 of

such fibers di frbinitheikits] The patth and thetstretchabié niaplilechétaork dfnhe dord stagturer e
cal i per and shape as was di scussed previously. The fibers nmay be

di stributed gemayahénybé mated in accordameowitimany suitablenteahnique; wacheas therabove or
in a generally sine-wave |ike manner to achieve a mat-1like network or
web. A typi cal teshuigysisde.gs daunt rollingeor cus andigliptechpiques).  enpl oyed in the
stretchable binder |is depicted in Figures 7 7B and 7C. f.erabl vy,

the overal | absor belt theosmb %‘Ht‘i’g*:%y 20 é&erqﬁbethgm‘aﬂfé’? Igﬁ“eéﬁy Bf its
stretchability characteristics, fromthe.adhesive |n. i )

Accor di ngly. | FEeaBle PR 199G STHereBly bR A e, ricknse” i fe reiflon
adhesi ve ' el S | er!! he sk (nfther eby
permtting it 1?% ogﬁg?’bvﬁﬁé b “or W tiﬁtgﬁl'te%ano ﬁ%@gﬁeﬁvg%‘%&g (t he

absorbent mat e&idﬁ'eetidn? oft#b8Lf o0 ARLlo Dot 16T mh2 Al Preférably aboutDSiimt khdiy er

structure), and also (as desired) to either the topsheet or backsheet of an
ul timate absor lepgth (ar the 6tdirestion)wfabeut 240 mmzerabowtL 260 i, pnd>prefersbly about
enbodi nment, the mel t bl own adhesi ve includes, in a predeterm ned
amount, a strefthauh.e Theseydimensions alst may omey higherctham dowett thapy off withip| the an
A-B- A type bl ock co-polyner, where the A refers to.end groups of a

st yr ene- cont ai APOYs rARges depending upon suehy factoss anthe fungtional objective of the patcher o) | y

s O G e iz and Shape oF the coré, the miterials used, and the fike.” Breferably the leogth 2 ¥

and width of the patch is less than the respective length and width of the overall core.

Fig. 3 and Fig. 3A illustrate yet another embodiment of a core of the present
invention. The core 210 of Fig. 3, has a first end 212, and a second end 214. The
core 210 of Fig. 3 and 3A differs from the core 10 of Figs. 1 and Fig. 1A in that it
includes a first layer 216 having a plurality of first particulates 218a of a first
absorbent material and first fibers 220a. A second layer 222 is disposed on at least a
portion of the first layer 216, and has a plurality of second particulates 218b of a
second absorbent material, and second fibers 220b. The core 210 also includes a
patch 224 disposed over at least a portion of the first layer 216.

By way of illustration, without limitation, thélayers of the embodiment of Fig.
3 and Fig. 3A each perform a different function. The patch 224 preferably functions
as an acquisition layer and, in use, it will be closest to the body of the wearer. The
patch 224 may be any suitable patch, such as ary"of those described above with
respect to the embodiment of Fig. 2 and Fig. 2A.



('a) an_el ast ric, hot met, pressure sensitive adhesiye- ition with’
(i) a%ﬁ'?a%%so about 60% by weight of the overall J&ﬁé’gﬁgﬁgﬂ

conposi tion, of an A-B-A block copolyner, where the A block is selected

fromthe
t ol uene and

but adi ene and i soprene;

and the end
(iiti) Oto
conposition,

group consi sting of syrene, al phamethyl styrene, and vinyl

the B block is sel eck8d fromthe group consisting

assocl S W

Dhieirableibinddp, A dRsdivel Hdre FayOhersiR . TheHist layer 216 preferably

about 30% by weight of the overall adhesive _
fundtioas ps @ diseriburign of ktorage medidD Pifié sGaedmplished by the use 05 éhe

PCT/ US95/ 15335 - = : , _
The foregoi nujunalityfof fiesh particulates 218adn the first fibesustitetwarka The dbsosienemhtetialng a

nmel t _

vi scosity of
(163[err] O,
the tine it

tenperature of between about 138[err]C to about 260[err]
of| the §irst iparticulstes218a is prefecably. aoepegselled foamowith ap syerpge el

)7+ R e L8 S e a5 BBSEY by w
et 150 (ol e O, BRAE R 0 e RO S T

9L, 8 e okl i s ety B i

resul ting inTik s&Yond NByed m_aa@gla?s the sedon8  plirfiéules 2986, R Sprefefablya
strate to which the material is applied) of¢

nozzle orifi

ce and a su

from about lfandtionras aatoxige rhatdal and is an absurbént tiatesial thatiis an openceltiad fohm

tenperature
for each apg

t he

al ong the length of fornmed filanents of about 10[err]€
pwitl amavernge odl sizevof alfout iSi tarabout 100 micronsdiand arrelatively higher
The adhesive al so preferably ext;i bits good for.m ng. edge.definition

ca_pn_lla_xy Suction specific s

area (€.g., toward the higher end of the range o

. about 0.5 to about 5.0 m?/g) than the absorbent material of the particulates 2182 of

the first layer. o

The second fibers 220b pteferably are part of a second fibrous network that,
apart from .th_e' different absorbent material ..it'""incOrporat_es from ‘that in the first
fibrous network (as discussed above) is su_bstanﬁ'ally' the same as the first fibrous
network. It will be recognized that the embodiments of Figs. 1-3 are illustrated with

particulates .pf_ __aibsorb_enf material. However, other forms of absorbent material are

 useful as well in those embodiments.

By way of illustration, without limitation, for the core of Fig. 3A, the
thicknesses or calipers of the first layer 216 and the second layer 222 are about the
same, and are preferably -about 1.35 mm ‘each. . ‘The first. iayer- 216 includes
particulates 218a that are generally rand__dmz geometric shapes, and have a size ranging
from about 0.25 mm to about 6.40 mm, and more preferably about 0.50 mm to about
1.80 mm. As can be appreciated by skilled artisans, larger or smaller particulate sizes

of

: . ' (ii) about 30%to about 70% .
by weight of the FegtbeRD208 piéferably are g&%@‘ﬁ?ﬁﬁgfﬁggﬁﬁn&%ﬁ?tﬁ{ ﬁgiﬁ&ésc

nodi fi ed hydrocarbon - resin whi m dbl ock

C a

of
rge

i.e.,

T



‘consi st encg sive pattern wdth during filanment for %15335
Hadngile et

pr ef er abl definition variation wthin about nm of the
desired pattern wi dth, when form ng within a preferred form ng

di stance of about 12.7 mmto about 25.4 nm and up to about 4.8 mm
edge definition variation for form ng dislt9ances of about 100 nm

Exanpl es of preferred adhesives include those having a conponent sel ected

fromthe group.g 98s°sib'f’é hme@f ﬁkyﬂfpssﬁ‘hgnadg 906 HeveROAIN Brifberaly dis (flispersed

styrene-i soprene m xt es t’hereo onal |y,
the adhesive %xbﬁxeqrstllij&l'ﬂ'ﬂﬂnamanner §stdé§<§ib€dg FéHousiput adi ene- styrene_
(S-E/B-S); i.e., the B conponent of the A-B-A block copol yner is
et hyl / but adi ene, erffHeageashdi igyep 20D Giidliides $he secomd alsvtbenemuletial inthk foatnest
above. The S-1-S and S-B-S copolyners:-are particularly
preferred in tsecondr pantiqulates 218b, fwhichilage igsnerallyThmcﬁm -geometri§- hageso| andk
copol ymer conponent of the adhesjve nay of two specific classes,
an unvuI cani zél!e@ah@t‘!ﬂ%rai sizeyrangme dense ahent 0. 1Q)|m!ﬁt° about 6.4 mup| admore

|y
;%_I?_;) Usos/ 15335preé/\0 bl% about %%0 mm to about 1.80 mm. The second particulates, 218b are

ronomer | ¢ moi AeRBELRoTR Etred w iy FRPRLETR ?‘QZLZLQJ naving the -
gener al contt il b Bk a%b{'é-g ﬁe%d%u?%%ri? sSective e&'aﬂégne {fa&"h 'S, g,,

general |y non-el astoneric styre ,

i s an el ast OMyré enade sdpiPately FFnP eXchdsthéry 8Ad are brougﬁtrtggéthﬁ'oiirae aénmned
but adi ene, respectively. In the preferred enbodi nent, the to

concentrati on duwrstrganeloeation. tThaddition to the feregoing, d!ﬁefencas betweexﬁthuddersrmnge of
about 15% to about 50% by wei ght of the overall copolyner

conposi tion. Tichiew¢ each of their respective functions, may be accomplished by varying one or

more factors such as thickness of the layer, composition or type of the absorbent
material, the size, shape or distribution of the absorbent material, or the fike.

In another embodiment it is possible to achieve a similar result as with
the above embodiment (which is characterized as having discrete layers), by admixing
and profiling the first absorbent material with the second absorbent material, and then
incorporating the admixture of the two different absorbent materials into a monolithic
or multilayer core structure. In this manner, precise tailoring of properties may be
accomplished in each of the x, y, and z directions, such as, without limitation, by
varying the amounts of the absorbent materials per unit volume at various locations
throughout the core (i.e., by profiling). The different respective absorbent materials
are pre-mixed or blended in a vat hopper or are delivered as separate material streams
for combination and mixing at the adhesive binder addition point, the principles of
which will be discussed further herein.

In another embodiment (not shown), the core is encapsuiated in a generally
liquid permeable, porous, stretchable, envelope layer (not shown) or envelope over

some or all of the exterior surface of the core. Examples of suitable materials for use



copol yne rably are substantially 100% fully coupl ] ower
coupl i ng“F J%;l(‘?‘zzgam)unt s being | ess preferred. g&m&#n&agl e S-1-S

bl ock copolyners for use herein are conmercially avail abl e fromthe
Dexco Chem cal Conpany of Houston, Texas under the product or trade

desi gnations Vector 4211, Vector 4411, 2hd Vector 4111, respectively. In
this regard, Vector 4211 and 4411 are believed to have respective

styrene cont gl Shelope InyeRitiie? SR AR, 5 Ubicea! 0GB

copol ymer. Further;, a sui ab e copol yner

provi ded by hytﬁofshﬁéd filnh edlisticikedCRBINOWN AbniRIveR Aaterial, or a créfePSellldEer t_he
trade designation RP6407. This copol ynmer and Vector 4111, i ch

provi ded by fiksmeDexco Chem cal Conpany, each are believed to have a styrene
content of about 17% by weight of the overal | copogl ymer conposition.

(2) A teleblock copolyner i nclhe®Binder kisedrinithe€oteavi ng at | east three

branches which radially branch out from a central hub, each of the branches
havi ng pol 975? )bi‘@ﬁ"eel"é'ﬁ’mqﬁ&l the| IR Sf the| pssentsiguention’ preferablyatsi &ne

o0t bed as bR TSEIayRY. Tor iR StyEtees e et ine eled i cre
i dbl ock_wi t gy é,go'nxew ChertE Rk Yt i€ oI B0 Phrtorm the

branch. The concentration of yT ene nononer rmlarly

range from gnetion @pﬂiétadﬂéx@et&séﬁe/ﬂ h@éémf ggmles?t)f tHef vy ?ﬁﬁioln drIBRh XSFEV

conposi tion. This second -~ "class of copolymers preTerably is

~ substanti al | yugply. | yrlﬁoskﬂleddamm will at® QRat any. of a number of melt-blown
PCT/ US95/ 15335‘;‘#} Vﬁm 4

It will al soalﬂteswes:o:gpquwalémtrhaenaismhyjbeanplbydﬂhe above-identifi: ed bl ock

-.copol ymers may al so be enpl oyed, Anot her exanple of a
sui tabl e mat eri al While anide range ofadbesivaamounts ey becenmployed in accordance with

the present invention, the preferred amounts are-about 2% by weight to about 10%
by weight, and more preferably, 4% by weight to:about 6% by weight of the overall

core, in its dry state. The balance is preferably absorbent material. In a preferred
embodiment, accordingly, the adhesive is present-from about 2 to 10 parts by weight
adhesive for every .abent___90 to 98 parts by weight absorbent material. More
preferably, the adhesive is present from about 4 to 6 parts by weight adhesive for
every ebqut_% to about 96 parts by weight absorbent material. This applies as well
to each of the respective layersin a multilayer cere,_such as described previously.
In:.one embodxment, the adhesive is_capable of formiﬁg-a melt when it is
heated to a temperature as low as sbout 150°C to sbout 175°C. A softening point,
as measured by ASTM Ring and Ball Test Méthgd_.E-zs.-_S.lT, of the adhesive at least
as low as about 110°C is desirable. _. The specific gravnty of the adhesive preferably
ranges from abouf .95 to about 1.01 (where the specific gravity of water is 1.0). In
other embodimen_t’s,'.th_e. specific gravity .m'ay_ be higher or loﬁer. In a preferred
embodiment, the viscosity charactensucs (measurable using a Brookfield Thermosel



avai | abl e fv(nS’P%/i y Firestone Chemical Co. of Akron, OChio unglefuddsassssade

desi gnation 0 ereon.” In a preferred enbodi nent the
concentration of diblock (S-1) present in the bl ock copol yner

m xture (S-1-S) (that is, an S-1-S bl ock c?(%polyrrer that i s not
substantially fully coupled) is kept to a nimum It is believed that a
rel ati onship may exi st. between el astoneric retention in the
conposi tions atijnacgirdite witheAS’EM ridthod D 3236478)16f tha adhdsive icasujetdiled in Table
efficiency of the S-1-S block copol yner enployed. It is further

bel i eved t hat bHI:decreasi ng the anmobunt of diblock present in a conposition
the elastoneric retention of the conposition at the sane given tine

interval can be increased. AdditibehéIll it is believed that

decreasi ng the anount of di bl ock present in the S-1-S block

copol ynmer addi tional |y i ncr edemperatuset ensi |l e st r engt¥iscesity (¢ps)same

conposi tion. I n anot her enbodi nent S-1-S bl ock copol yners are
enpl oyed havi ng the cligzsacy 275°Ft i cs noted abggeoodut further having
a styrene concentration in thgsgeanggoop about o@2§ocb0% by wei ght  of

the overall copol ymer co_rrposii Rp 3£§$@¢posi tions in _tfti,éo range are
believed to display particul L% S&; abl e viscositi en conpared with
AVERL

conmpounds nanufactured from B- A copol yners ch have | ess than

b 25% , b , . . . . h
oot 250 TS Ay oS ARSI S PRSIEL st g o "

aromatic nodified hy

associ ates W t hABRdsivet O6mPAry L Elm 2GFbvE N ViSimsiR| ks thd dédighation H2343-01.

styrene-i soprene-styrene bl ock copol ynmer, is conmercially avail abl e
from the Exxon Ofiniexamples apédescribed in pendinguilt 8), PatentaApplivdtion tSefialt Nade
designation "ECR 165A and ECR 165C, " respectively. Additionally,

sui t abl e styr en@l/8tl,953; filedchily 10992 hetehy incorporased by sefesienceh which is assigned
MRrKeted Under B ey Adnaives - Other exampios of sutable. adheshis indlude,  wishout
limitation, the 2300 Series of adhesives by Findley Adhesives, the 2400 Series of
adhesives by Findley Adhesives, and HL1258 available from Fuller Co. of St. Paul,
Minnesota. |
As will be discussed further herein, the melt-blown adhesive is preferably
brought into contact with the absorbent material by melt blowing the adhesive
through a melt blowing system, including an apparatus for dispensing the adhesive
(e.g. a "giue head"), which preferably includes at least one nozzle through which the
adhesive is blown. As a result, one or more streams of the meltblown adhesive can be
blown and contacted with the absorbent material with the process aid of a heated gas,
preferably air, until the desired core structure is completed. After being blown, the
adhesive is generally fibrous, and includes a single fiber or filament or a plurality of
fibers or filaments. Thus, the resulting series of fibers are_typicnlly continuous
filaments or have one or more discrete lengths, and will have a fiber diameter in the
range of about 5 microns to about 120 microns, and still more preferably, about 7

microns to about 30 microns. The resulting binder will preferably include a plurality
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degradation, if it occurs, usually nmanifests itself by the

det eri or at i ommuitilayer nmqmépawﬂas(udemwnﬂmMeltepshmeabmmphatSI cal
and performance. Wthout limtation, exanples of useful

st abi | i zer s - ultimatedabsorbentoarticler ssrusturéii din a particularly |peefefred embodjmenthithrier ed

mul ti-functional phengls, such as sul fur and
meltblown adhesive includes, in a predetermined . amount, a stretchable (e.g,

elastomeric) component, preferably an A-B-A type block co-polymer, where the A
refers to end groups of a styrene-containing material (or the equivalent), and B is a

generally elastomeric material. More partic_ularly, the preferred adhesive preferably

_includes:

(a)  an elastomeric, hot melt, pressure sensitive adhesive composition with

@ ab_out 15% to about 60%, by weight of the overall adhesive

composition, of an A-B-A block copolymer; where the A block is selected from the

group consisting of styrene, alphamethyl styrene; and vmyl toluene and the B block is
selected from the group consisting of butadiene .and_ isoprene;

(@) about 30% to abouf 70% by weight of the overall adhesive
composition, of an aromatic modified hydrocarbon resin which associates with both
the midblock and the end blocks of the: A-B_-A block copolymer; de

(i) O to about 30%, by weight of the overall adhesive

composition, of a processing oil.

X



'phosphorous co ai ni ng phenol s. Exanpl es of suitable hi ndﬁ,r&ﬁ_&spﬂgﬂg Sd
rade

i nclude WO 96/166 550 { hat may be purchased comrercially u

.desi gnation "Irganox 1010" fromthe C ba-Gei gy Conpany of

G eensboro, North Carolina. O her exanpl es include, wthout
limtation, "Cyanox LTDP", which is manufZdctured by WO 96/ 16624
PCT/ US95/ 15335 - 27

Aneri can Cyanam d dfhe\$3%86in V\%lﬂ?éi’erl& Sa?é/se?&@ed ekullifan adf(@h\%‘hiv?ng a melt

manuf act ur ed by the tco Chem cal Conpany. It 1s believe

per formance ofterhpeatare of betwédnabolt 383°C t6RBoME2608C | § Ofsc AR 3P (Rl tHan a86&! oy| ng
I n conjunction therewth; (1) synergi sts such as, for exanpl e,

t hi odi pr opi on208,008 tops sit abelitp3R5EP (I 635€), amdppiliation viscosith éi.eal a Mpcagiyndts and
met al deactivators as, for exanple, ethylenedi anainetetraacetic aci d,
sal ts thereof aheut thedime ityis apgltblpwmeqfelasﬂ thama@bout 50,000 cps) and Eneslastomasisi t i on
of the present inye {al aon be forrrué& ted using an

t:

t echni ques kndiaHon (ap de ﬁ"ﬂ‘?"é‘ﬁ}’%@ %Wéhgkﬂ}?ﬁi/@%f t%&@ﬁ" Preferablyi que

| |1 pf .th t bst
| acket ed i xi ioF REETE by g RnslyS g tegsd 30 OF e &8%?3%9%?%3%“&8?‘9 i xer
which is equi H%g/ we_h%u{cg;tﬂéédhg{lﬂeefs% 82 nfht fown, the atdﬁ &?{}rﬁgq? cﬁIabl'z:aiO;t

Col I'i ns, Col orad ereafter tenperatu

raised to abO%tfrésaﬁxhgiﬂiﬁrﬁxﬁxgmfce@17e7[tﬁéﬂxk&xce-'ﬁéﬁwé&ﬂcdx§:ﬁ enB2ASbNiR L0 be

used in this ep wi I | depend on the melting point of the particular

i ngredi ents. \dheéa subberatertotwhich the material i fappiiedy of fosm absut € 2 Tanmire aboltelzyed,
the m xture is blanketed in C02 at a relatively slow flow rate and

t he resins deswnivwitha abswitingadrop of deshperamirtealong\thenlength ofcformed flaments of
melted, and at the desired terrperature the S-1-S bl ock copol ymer i s added

to the bt 108C qmchmmm 2Sitemm.of filamese Sirmingdistanceur e | s
'ssol ved. A vacuarFib adbstiny BpeBEoboibie Reod formbng Wge defition (Le, the
consistency of adhesive pattern width durmg filament formation), preferably an edge
definition variation within about 1.6 mm of the desired pattern width, when forming
within a preferred forming distance of about 12.7 mm to about 25.4 mm, and up to
about 4.8 mm edge definition variation for forming distances of about 100 mm.
Examples of preferred adhesives include thosé having a component selected
from the group consisting of styrene-butadiene-styrene (S-B-S), styrene-isoprene-
styrene (S-I-8), or mixtures thereof Optionally, the adhesive may be or include -
styrene-ethyl/butadiene-styrene (S-E/B-$); i.e., the B component of the A-B-A block
copolymer is ethyl/butadiene, employed in proportions to achieve results indicated
shove. .
The S-I-S and S-B-S copolymers are particularly preferred in the present
formulations. The S-I-S or S-B-S block copolymer component of the adhesive may
be of two specific classes, an unvulcanized elastomeric blocic copolymer, or a
teleblock copolymer.



subst ant i‘%’%”h‘ﬁ‘%‘{ entrapped air. Speci fic ildmghdodhisass

exanpl es, limtation, of conpositions enploying an S-1-S
bl ock copol ymer are described in the foll ow ng.

Adhesive 1 45 parts, by weight, of an S-1-S bl ock copol yner
(Vector 4111; Dexco Chem cal Conpa 17% styrene); 40

parts, by weight, of an aromatic nodified hydrocarbon resin ("ECR

165A"; Exxon Chem (13! CaffRalidanized elafiGhiefic bRk ¢opolymer wherein the respective
PCT/ U895/ 15335 - 28

15 parts, by mengrheric afoietiep are hframged/ inagt lakernatinghsdgaenze dawing thg gmbral
(" Kaydol " ~ Wtco Chem cal Conpany); 0.5 parts, by

wei ght , of a sqrdigutamn el-Suor iSoRiSd akn this'f t 6las7"S" is \A/geperally non-elastbmeric al
Conpany) ; 0.25 parts, by weight, of a hindered phenol
ant i oxi dant (blpﬁlgamdf@mstyrene and "I"gryB’ oﬁewgsla@mwmww blogkflerived

g\mzer5| Eght Sq, aﬁ mndls PﬁP%ﬁL TeDe-es%)reE:mPefyl d‘ilrpttheS xre?en%d b%dx%’enp Othe IIotQF '
pdlest 33242“90“%6““0“ of%@rm i Soe DR Bl Hay Wil 4 Sadd ke S0RALY ™1
40-par(s. by usyoll shol 5o 8 Wt %frimb@érﬂﬁ cb%dirﬁ&aédh%si’tﬁﬁ' nTHe 66k 165C";

Exxon Cheni cal y~ wei ght
par af finic/ naa&ﬁtﬁmers @réfe:ablylaw sub!tintnéllﬂ(ayml fully \botipled, with lower coupling
amounts being less preferred
~ Suitable S-I-S block copolymers for use herem are. commercrally available
from the Dexco Chemlcal Company of Houston, Texas under the product or trade
_desngnatwns Vector 4211, Vector 4411, .and. Vector 4111, respectively. In this
regard, Vector 4211 and 4411 are believed to have respectrve styrene contents of
about 29% and 44% by wenght of the overall copolymer. - Further, a suitable S-I-S
block copolymer may be provided by the Shell Chemical Company of Houston,
Texas under the trade. des:gnatlon RP6407. This copolymer and Vector 4111, which
is provxded by The Dexco Chemical Company, each are believed to have a styrene
-conten.t_ of about 17% by weight of the overall copolymer. composition.
| (2) A teleblock copolymer mcludmg molecules having at least three
branches which radlally branch out from a central hub, each of the branches having
polystyrene terminal blocks and an _xsopreh_e or butadiene segment in the center. This
type of block copolymer mhy also be described as havmg a branched polymerized
isoprene or butadiene mldblock with a polystyrene terminal block at the end of each
_branch. The total concentration of the styrene monomer would similarly range from
about 15% to 50%, by weight 'cf the overall copolymer compcsition. This second
class of copolymers preferably is substantially fully coupled.



Chem cal %gé%ﬁgg% 0.25 parts, by weight, Ofpc3nibd 55ed
: :

phenol "l rganox 1010"; Ci ba CGei gy Corporation

0. 25 parts by wei ght, DLTDP; and ("Cyanox LTDP" American Cyanam d

Cor poration); and 0.50 parts, by weight, of a conpatible
stabilizer. ("Mark 273"; Wtco Gfeni cal Conpany)

Adhesi ve 3 45 parts by weight, of an S-1-S bl ock copol yner
("Vector 4411"; De %

40 parts, by wei gh;wo%!fn glﬁo a?eorrat c m)d%% g ﬁ?ﬁrﬁ%ﬁ%&%ﬁf“ﬁﬁfq Zt:)kr)l‘ékt ac
105 Li dopolymefs madsdhwsmpiadedConpany) ; WO 96/ 16624
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15 parts, by wei ghtAnathercexampleesfsa rsg:tabid matelialy ol Use itiVthe présetnadhasdive is
Conpany) ; . 0. 25 arts i ght, of a hindered phenol

ant i oxi dant 4%!3&%)&01!)1!03 restone CgﬂmaalcﬁpgwfwKMr dOhignynder the trade

0. 25 parts, by wei DP ("Cyanox LTDP"; American Cyanam d
Cor por ati on); g"°“°f gtereon 0.50 parts, by wei ght, of a conpatible

Z&ﬁgls: i/éez . I\/ar K 21n a erreg %mggg'urpl.etcxta {he concentratc::(g)n”gf1 9%?0’(* (S-I) present in the

block copolymer mixture (S-I-S) (that is, an S-I-S block copolymer that is not
substantially fully coupled) is kept to a minimum. It is believed that a relationship
may exist between elastomeric retention in the compositions at a given interval or
time, and the coupling efficiency of the S-I-S block copolymer employed. It-is
further believed that by decreasing the amount of diblock present in a composition
the elastomeric retention of the composition at the same given time interval can be
increased. Additionally, it is believed that decreasing the amount of diblock present
in the S-I-S block copolymer additionally increases the tensile strength of the same
composition.

In another embodiment S-I-S block copolymers are emplo‘yed having the
characteristics noted above, but further having a styrene concentration in the range of
about 25-50% by weight of the overall copolymer composition. Compositions in this
range are believed to display particularly desirable viscosities when compared with
compounds manufactured from related A-B-A copolymers which have less than
about 25% styrene, by weight, of the overall copolymer.

The aromatic modified hydrocarbon resin employed in the adhesive, which
associates with both the midblock and the end blocks of the styrene-isoprene-styrene
block copolymer, is commercially available from the Exxon Chemical Company of
Houston, Texas under the trade designation "ECR 165A and ECR 165C."
respectively. Additionally, suitable styrenated terpenes, such as those materials which
are marketed under the trade designation "Zonatac 105 Lite" by the Arizona



45 parts, by weight, of an S-1-S bl ock copol yrrer (" Vect Oé’cﬁ%ﬂ{“ XCO

Cheni cal W& , 29% Styrene); 40 parts, of an
aromati c nodified hydrocarbon resin ("Zonotac 105 Lite"; Arizona
Chenmi cal Conpany); 15 parts by wei ght, of a
paraffiric/napthenic processing oil ("Ka&gdol"; Wtco Chem cal
Conpany) ; 0. 25 parts, by wei ght, of a hindered phenol

ant i oxi dant ; d

0.25 parts, by e g(g&"&?’? Iﬂ&%gp?t oaehoF lonﬁ#)‘y%&ggctg#e@é%%&dof the
Cor por ati on) .aromatic modified hydrocarbon resins noted above. The styréfftdSteMfenes are

45 parts, by weight, of an"S-1-S bl ock copolynmer ("Vector 4211 Dexco
Chemi cal  Conpaamples Riffingiwithi ik above phrase "aromatidfodified ﬁydrwrm'rem " of an

aromati ¢ nodi fi ed hydr ocar bon resin ("ECRI 65C'; Exxon Chem cal
Conpany) ; The preseht cqnapasmonb)haveagies:rabltf viscoity, Sfdm i mﬁrmﬁwtlmml c
processing oil (Wtco Plastics G| 380; Wtco Chem cal any) ;

WO 96/ 16624 standpoint, and further are believed have an elastomeric retention greater than out
PCT/ US95/ 15335
0.25 parts, bk eAgditionally, thepresgs, compasitions ham.rmvab/rfest(smdg%fﬁses’%o

C ba- Gei gy Corporati 0.25 parts, by weight, of DLTDP
(" Cyanox LTDF"r"H ﬁ’&'éﬁ' anamc Corporation); and

0.50 parts, by velGHous HashciigT? rieSsirt BN b Giso ibirksedt i tndiddhgvahem cal

compositions of the present invention in. amounts ranging from about 0% to about
30%, by weight of the overall adhesive composition; in order-to aid in providing
viscosity control, and further to operate as a diluent.- Paraffinic or napthenic white
processing oils. A conunerci#lly-ayailable.white procssi_ng- oil is sold by the Witco

 Chemical Company of Marshall, Texas as "Witco Plastics Oil 380." Additionally, a
suitable oil may be pﬂrchas‘éd-under the trade designation "Kaydol."

Suitable anttoxxdantslstablhzers may also be used i in suxtable amounts in the
adhesive composmon to hq!g prasect the A-B-A block copolymer and thereby the
total adhesive composmon, from potentially deleterious: thermal andoxidative effects
which may take plaée during'. ‘the manufacture -and- application of adhesive
compositions employing the copolymer, as well as in the'-drchharyuse of the final
core. Such degradation, if it occurs, usually manifests itself by the deteioration of
the adhesive composition in appearance, .physiéal- properties and performance.

~ Without  limitation, examples .of useful stabilizers - inc;lude" one or more of high
molecular weight hindered- phenols and multi-functional phenols, such as sulfur and
phosphorous-contaxmng phenols. Exmnples of sultable hindered phenols include
those that may be purchased commerclally under the trade: desngnatlon "Irganox
1010" from the. Ciba-Geigy Company - of -Greensboro, North Carolina. Other
examples include, without limitation, "Cyanox LTDP", which is manufactured by
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rest is about 1 mnute. Followi ng the period of rest, the force of

el ongation  preferably incgjacketedderviedisty mixen whishdis eluipped iwith rptors ard is soldky end
the sanple to_the sane distance at_about the sane rate of speed,
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(50. 8 cm ni n. BakepRetkineofdinrs Collins, Golasados t Hheseafter, the temperatige ofthismixtu

PCT/US9ST 15333 raised to about 121°C to about 177°C. The precise temperature to be used in this

step will depend on the melting point of the particular ingredients. When the initial
mixture noted above has been heated, the mixture is blanketed in CO2 at a relatively
slow flow rate and the resins described above are slowly added. When the resins are
melted, and at the desired temperature, the S-I-S block copolymer is added to the
mixture. The resultant ﬁheﬁve composition mixture is agitated thereafter until the
S-I-S block copolymer is completely dissolved. A vacuum is then applied to remove
substantially ali entrapped air.

Specific illustrative examples, without limitation, of compositions employing
an S-I-S block copolymer are described in the following.

Adhesive |

45 parts, by weight, of an S-I-S block copolymer (Vector 4111, Dexco
Chemical Company 17% styrene); '

40 parts, by weight, of an aromatic modified hydrocirbon resin ("ECR
165A"; Exxon Chemical Company); '



Syy force of the sanples are taken at the péedu sys0f the
test at Wlbe egl nni ng of the first hol ding period, %Le end of

the second hol di ng period; and at the end of : t he second cycle. The
percent elastoneric retention is cal culated by generating a fraction
which has, as its numerator, the force exX8rted by the sanple at the end of
~the second hol di ng perlod and as its denom nator, the force exerted

at the beginning ofi5 parts, by Wé]ghtf bf &barhﬂtnﬂ:yﬁagtmﬁe Ivﬂﬁte pTdsuessxﬁgrap("K@wdrs t hen
mul tiplied by 100 to provide a product whi ch equal s the percent of

el astoneri c r eVieed Chemical Company); The foll ow ng approximate results are
bel i eved possi bl e: 1. Adhesive 1, when enpl oyi ng 100%
coupl ed S-1-S copolOirearts, by weightg/f1@9stabilizing iaptioxidant ("Mark 273"; Witco
Adhesi ve 2, when ecrg})l oyi ng 100% coupl ed S-1-S copol ymer -- 89. 7%
retention; . Chem Company Adhe5| ve . 3,  when enpl oying 100% coupl! ed
S1-S copol ymer - lve 4,

when enpl oyi ng 100‘%25 Ryt dw?éog# F i bign' L phenol antnox:dmnéi"lgg/%npédlgﬁﬁl ‘on;

and : . @Qgﬁ’cﬁiz fd> when enpl oy| ng 100% coupled S-1I-
copol yner -- Ciba Igg(? natlon : \/scosMy of the

Adhesi ve is nmeasur gghy ﬁar&‘ﬁ/h  Eof (£ DPLIDPS aritidxidart \§h {"Cyanox LTBP*.d by
Brookfield of Stoughton, Ssachusetts in accordance Wt h ASTM Met hod

D3236- 73. The Asmerican Oypianid Cofpoetionkved t o exhibit the follow ng
appr oxi mat e vi scosity char act eristics at about 325[err]F
(163[err] O): _ ~ 1. Adhesiyédsi ve 1: 34 000 cps:
2. Adhesi ve 2: 23 300 cps; Adhesive 3 :
11, 125 cps; 5 parts, by weight, of an S-I-S block copolymer ("Vector 4211"; Dexco
"~ Chemical Company 29% styrene);
. 40 parts, by welght, of an aromatic modlﬁed hydrocarbon resin ("ECR 165C";
Exxon Chemical Co.);, _
15 parts, by welght, ofa paraﬁmclnapthemc processmg oil ("Kaydol"; Witco
Chemical Company); L _ o
0. 25 parts, by wetght, of a hindered phenol anttoxxdant ("Irganox 1010"; Ciba
Geigy Corporatlon), _ ' -
0.25 parts, by weight, DLTDP; and ("Cyanox LTDP" American Cyananud
Corpcratton), and - _
~ 0.50 parts, by weight, of a co_mp_atib_l__e. stabilizer. ("Mark 273"; Witco
| Chemical Ccmpany). -
Adhesive 3
45 parts by weight, of an S-I-S block copolymer ("Vector- 4411"; Dexco
Chemical Compauy, 44% styrene), o o
40 parts, by weight, of an aromatic modlﬁed hydrocarbon resin ("Zonatac 105

Lite"; Arizona Chemical Company);



4. Adhesi ve 4: 21,000 cps; and 5. Al jve 5 :
25,250 cp¥O096/16624\\0 96/ 16624 peTshEAS3s
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Tensile Strength of the Adhesive is nmeasured using sanples in accordance
with the above, but the anmount of S-1-S @upling is varied. Sanples are

pr epar ed and formed into 1 inch width (25.4 nm, and 5 m | thick

pi eces. These indiykd ol ege c e N 0, i ne
noted earlier, and\{gr gﬁtsl' o??’g;tfeé bsﬁ.pﬁl ﬁr"ggest%g & (kﬂa%d%g.i' s%éee?éﬁw
represent an glogf@ay) on equal to 40%and in a latter test, 80%of its
unstressed length, Tor a period of 30 seconds, relaxed for 60 seconds, and

t hen exposeq.250pdrtse by anEiglit lof ushihdéred Phémyt QRtloxiddnnt(tirgdnok NW10'ar ce of
recovery of the i ndi vidual sanples is collected at the beginning of
each pul |, andipaiEeigp Cogporationd;he end of each of the 30 second

hol ding cycles. The maxi numtensile strength is neasured . at the
begi nni ng of the f 025t Parise by Weight, of DLTK ehyanpe dARR"y American | (@naidd as
fol |l ows: Tensile strength fol |l owi ng t he

second 30 sec GPBPURIRYVAPY e X 100 = %recovery
Tensi |l e Maxi num o The ] rgf?fii [@72..1 i-naTabl e
|V are believed pog'sslobqags’i brY weight, &eaa%:og@r gﬁ%@"%ﬁ ea o’v\g:ﬁ&L Efierifa

Table IV Per cent Coupl ed Percent Recovery Tensil e
Maxi mim Company), 1006 | 78% 32 grans
90% 73% Adhesive 4 27 grans

80% 73% 26 grans

70% 45 parts, by wasight, of an S-I-S block copolgrhe("Afestor 4211"; Dexco

Chemical Company; 29% Styrene);
. 40 parts, by weight, of an aromatic modified hydrocarbon resin ("Zonotac

105 Lite"; Arizona Chemical Company);

15 parts, by weight, of a paraffinic/napthenic processing oil ("Kaydol"; Witco
Chemical Company);

0.25 parts, by weight, of a hindered phenol antioxidant ("Irganox 1010"; Ciba
Geigy Corporation); and

0.25 parts, by weight, of DLTDP ("Cyanox LTDP; American Cyanamid
Corporation).

Adhesive 5

45 parts, by weight, of an S-I-S block copolymer ("Vector 4211"; Dexco
Chemical Company, 29% Styrene); |

40 parts, by weight, of an aromatic modified hydrocarbon resin ("ECR165C",
Exxon Chemical Company);

15 parts, by weight, of a paraffinic/napthenic processing'oil {Witco Plastics
Oil 380; Witco Chemical Company);



60% 64% 21 gra
Adhesi ves ? g’?‘;urther are believed to have a tensile st ?Z""E"ﬁs”’f‘“’? | east 5
psi at about 40% el ongati on at about 25[err]C Rat e of -
Recovery of the Adhesive is measured on sanples of the preferred _
adhesive. A first rheometric test can be3performed by enpl oying a Rheoneter
mar ket ed under the trade designati on- RDA 700 by Rheonetrics, Inc. of

Pi scataway, = V¥29§ak668# weight, of a hindere ioxi " .

PCT/ LS95/ 15335 _ fif By weight, d phenol antioxidant ("Irganox 1%1?? ;

New Jersey i nCibaGeigy Earporadibm)at i on test node. In this test, the sanple to

be tested is posi ti oned between opposing plates and one of the
plates is rotated @&Bdwparts,ghy weight, of DETRIP ('€yamoxt hEDB!';hAmeritant Eyanatmicch i s
stationary. This rotation represents about a 50% rotation

def or mati on ofoREatiERkANt. The force of rot ation is then rel eased and the

dbout & - 2§00 SUBHH SY IR, of 4 CPRRLbE AbEed Aark Dy, Wios aegueal |

recovered sanp *) Jm?' arbitrarily given ~a .01 x 10[err] dynes/cn{ err]
per second or ees ?ecovery rate. The approxi mate tinmes that . are
believed it takes to realizpy o‘fPF s 9f Adk iv%sfl | | ow ng def ormation
are noted - as fol l'ows: : Adhesi ves 1, 2,

4 and 5 -- 11 secoOpéstomeric Retention of the Adhesive medsures th@fﬂi‘éb%ﬂ@co%e exerR& t han
| second Uni form sanpl es of the conpositions of Adhesives
1-5, above, aorexhibitedbpd sample of thexcampuositioniduring afppédetermined imerwal sMingach of
the sanples, thereby-rotatingly deforming the mpl es by about 50%f
For cal cul at i Hoyingslengation 'g@mawmdaﬁemmetegtlomlsmplbs)bf theicogposition a

period of about 60 se onds ﬁ]; rel ax AL Any stress remaining in_ the
sanpl es can be coat on a LHI1 coater so y Acumeter of St. Paul, Minnesota (a division

of May Coating 'I_‘ec_hnol_og_ies). _The coating.p’reft?rablylis about 5 mils thick and
app;oximately 1.5 inches (38.1 mm) wide. A camer substrate is used for the coating
and includes a dbpble—si_déd release paper. Samples are rewound onto themselves.

~ Following a period of storage for 24 hours, the samples are cut, in the machine
direction, to become a size of about 1 inch _(2_-5.4_ mm) and to remove flaws in the
samples potentially exlstmg along their edges. Samples are then.cut to an appropriate
size and placed in a Series IX Tensile Tester sold by Instroﬁ Co. of Canton,
Massachusetts. Each sample to be tested is elongated or pulled to a distance which
represents an elongation equal to 40% of its unstressed length, and in a second series

of tests, 80% of its unstressed length, at a rate of 20 inches per minute (50.8
cm/min.). The samples are held at these distances for a period of thirty (30) seconds. -
Following this first holding period, the force of elongation is removed, thereby
permitting thé individual Qmples to return or retract to their oﬁgina.l length. The
period of rest is about 1 minute. Following the period of rest, the force of elongation
is again applied for a second holding period'to_ extend the sample to the same distance

at about the same rate of speed, (50.8 cm/min.). Measurements of the elastomeric



‘fol l owi ng Blognéssgovery period is believed negligible. Thepéfysiissds force

or residua energy remaining in the individual sanples follow ng
this deformation is collected during each second, for a period of
about 60 seconds. Thereafter, the total energy storage of each of
the sanples is cal cul ated using the fornuB: Assum ng a
perfectly elastic sanple, the anount of residual energy renaining - I n
a sanpl e fol | oyécogery lferce of firsamples hitGakiaf 2 thebdeRiningWfGRe Woll hfitHedeginhiag | t
S bel i eved, therefore, that as the residual energy val ues for each
of the sanpl es ofitherfirst holding period, att the end afthe cesond hulkding periogeantiae sheodndtdiie
sanpl es should i nprove. After about 60 WO 96/ 16624

PCT/ US95/ 15335the second cycle. The percent elastomeric retention is calculated by gengr4ting a
seconds of relaxation, the total systemenergy for each of the sanples can
be cal cifrgticiwhiphihas; a5 its iyaneraton the foge cxerzedyithe sample at the sod phthgr e
écﬁ efsflc lnf\émr P]g second holding period; and as its dg%bnﬁnatggﬂtgé ?tb'gee ?cle_n:ec:i at g:%éé%?ﬁgég E:(ra; ]r ]

gzzgg; gn”[{ et }  the first holding period. This fractibn is theg HERIE b 100 1o ﬁ?v%%l&réi\%r?gﬂ ]r ]
dynes/cni err]; g equals the percent of elastomeric rétention. Adhésive 5 ---- 4.804 x  ~
10[ err] dynes/cni errij. The above is provided for

il lustration purposhe fsHdwirng dpptoximite Pesalls 4@ bélteved possiblet i M ting of the type
or nature of the adhesive of the present invention.

The. Absor bent Mat erilal ofAdhéseveCdr avhen employing 100% Towpleb Sef-8 ectpolymieer+-al
enpl oyed in the core of the present invention nay be any suitable
absorbent nat eBAdPY% rstestionis t hose readily enpl oyed and al ready known in

2. . Adhesive 2, when employing 100% coupied S-1-S copolymer --

89.7% retention;

3. Adhesive 3, when employing 100% coupled S-1-S copolymer

84.7% retention;

4, Adhesive 4, when employing 100% coupled S-I-S copolymer

93.3% retention; and

5. Adhesive 5, when employing 100% coupled S-I-S copolymer

90.5% retention.
Viscosi the Adhesive is measured in centipoise (cps) using a Thermosel

sold by Brookfield of Stoughton, Massachusetts in accordance with ASTM Method
D3236-73. The same samples are believed to exhibit the following approximate
viscosity characteristics at about 325°F (163°C):

1. Adhesive 1 : 34,000 cps;

2 Adhesive 2 : 23,300 cps;

3. Adhesive 3 : 11,125 cps;

4 Adhesive 4 : 21,000 cps; and

5 Adhesive 5 : 25,250 cps.



the art (e, sl wi thout Iimtation, those discussed previously). Likew se,
the absor WEe/16624 material nmay be enployed in any suitBEFESYOSHSor

aggregati on. Exanples of such forms include, without [imtation,
particul ates, sponges (e.g., open or closed cell foans), continuous
fibers, discrete-length fibers, or the |i3Xe. As previously

di'scussed, in a preferred enbodi nent, the absorbent material is
enpl oyed as a pl ur gleht; L Gl .. _havin ne.or nore di nensi ons
rangi ng from '-'_%mug%ﬁ%—rmﬁ—h%vuea lbé_ L , bf (il QhigGive t'saé'.eﬁs%m% usifg, samples %@F%f?%&?rﬂy
about 0.5 nmm tyitkaine Wbove, B8t the {8F SLI0S QGG s varlka, Pédnid '
absorbent material have surfaca(;noélrrllar acterigstlc. 8 vﬁrﬂeﬁ. rer#clé;glrﬁé?e?ﬁ%%
conpat i bl e f orant dovtiedgntoal inth adtmr 254 Mrﬁ,"'aﬁdhfnﬁltﬂhﬁkcﬂ?&@ﬁ.eﬁ%de‘iﬁ&ividual
material. The particul ates may be any shape. In a highly preferred
enbodi ment, t tpeeces are placgdiin the inistrbr snaghiee goted earlitty andi biecelohgated of pulled!tar
prismlike in shape, or have generally cubi c or rectagul ar
pri smlike porddigance toaepresent an glongationhequakto( 40% and i @ Hatter test, 80% of its
limtation, spherical, e I_i‘P.t_i.caI,, or, irregul ar shapes). may be enpl oyed. In .
© anot her V\ﬁnggesi%(skggt , for a period of 30 seconds, relaxed for ‘60 seconds, and then

PCT/ US95/ 1533 , S e - 35
embodi ment , t%}ép%sgg {0 the SAMESHRSS f?fesogéerf@f‘%ﬁ‘l Data of the faree; of rreavePeof B t hey

may be of i hane &a.. [ | i, qui d,
TEL % 1 o RIS R £ 0 il A0k
particul ates gExadhofIHd30 GéHoh@hbMinF!dtylei. ThémaahRim tensile stréd ﬁisf]rﬂgssé,lg@pe.

|

Al ternatively, they may be a pluralify of different sizes or shapes.
The size and shthedegingingef thefirsedydle ahd ke "peicentaecoveryt isdlchlafedGh ®lfowas t he

desired - thickness of the overall diaper configuration, or the
direction-of expansion.of the- * - - particul ates when they have absorbed a
f1uid. Tensileahrength @oliowimd eri al may be provided already in the

ul ti mate desired 'sit d 30 2B Hold le€ 0., 36 PrR)LYUSledoveRPr | Cat ed
particulates. Alternati sile Mdxirhiti{f P€ ,

The following approximate results in Table IV are believed possible in

accordance with the above:

TableIV
P ercegt Icg‘-‘P‘“l Percent Recovery ‘Tensile Maximum
100% ' 78%:" ~ - "32
0% - .| B% . .273_ s
80% | .3% | . 26grams
0% T 1% 24 grams’
60% ] _64% | 21grams

Adhesives 1-5 further are believed to have a tensile strength of at least 5 psi at
about 40% elongation at about 25°C. o

Rate of Recovery of the Adhesive is measured on samples of the preferred
adhesive. A ﬁrst rheometric test can be performed by employing a Rheometer
marketed under the trade designation RDA 700'.,by. Rheometrics, Inc. of Piscataway,



provi ded ivpoga&#&er suitable formsuch as, without Iim tatf@ﬁu(f?ﬁsﬁi‘” of a

sheet, I'ch may be used as-is, or otherw se cut, groun

.processed (e.g., by relatively "l ow energy techniques) to obtain the
desired form In one highly preferred enbodi nent, the
absorbent material enployed in the 8%re of the present invention is a
pol yneric foam absorbent nmaterial, and nore specifically, a

hydrophi 1 c, fivew Jetsey @PRNstredd hebskafibr 146t bee. Msrte;tefhbahmﬂerté b€ Wdsildgs | N
general , these materials are characterized in that they have a pore vol ume

of from pbsitidned “betweenbsppiosihf (plares and anel ofl the plakdsais yrofated alsvut Sygeei fi
surface area of from about 0.5 to 5.0 nk/g. These materials al so
exhi bit a resi sdlativedo the atberplase sihich is stationatyf I'I'daistrbtatios wepireseita abaut @adfd% ni ng

pressure of 5.1 kPa produces after 15 m nutes a_strai of from about
5% to about 9598 efermaginn whehe sampleraihe force pér@mqprtattb@ e!easﬂ[@drtpe

f b h h
bartf oul éffyap?%k‘é%li‘%a‘i&mq tocierit SRl i3 dnep fismsirad, SRR WP ed to
nbout this - Bb3RaREBERS MRl piticulsr [Ghialeun/ Bofie et AT BveS"
fol I owing, all,of; YpbtByREEmP Pefibond o lessTeBIVE éﬁxlai/e"ﬁ?é)idﬁ,gtf ﬁggh%othat

ref erence: Conmonly assi gned, present y pendin n March

4, 1993) PCT ApRlbefliével ditakidago réblitdd 8 relaxdd ?Ié follJWia@ Gethation are néted M
Materl al s for Agueous Body Fl uids and Absorbent Articles Containing Such

WO 96/ 16624  as follows:

PCT/ US95/ 15335 36

Mat eri al s",- correspondi niy t o AdheSives\n(®, 4aad S5enl Becomds No. 743,839, filed
August 12, 1991, now U. S. Patent No. 5,260, 345, issued on Novenber
9, 1993; commonly 2.2SSi ANRGIVESCSRE thin PS&dh#d. published (on March 4,
1993) PCT Application Seri al No. 93/04113, entitled "Method .for

Hydr oph| i zi ng Absorbent Foam Materi al s" '

Uniform samples of the composmons of Adhesives 1-5, above, are prepared
and an initial force is placed on each of the samples, thereby-rotatingly deforming the
samples by about 50%. For calculation purposes, a base line stress is taken following
a period of about 60 seconds of relaxation. Any stress remaining in the samples
following this recovery period is believed negligible. The amount of force or residual
energy remaining in the individual samples following this deformation is collected
during each second, for a period of about 60 seconds. Thereafter, the total energy
storage of each of the samples is calculated using the _formula:

Ny — [T e

Assuming a perfectly elastic sample, the amount of residual energy remaining
in a sample following the release of the deformation force would be zero. It is
believed, therefore, that as the residual energy values for each of the samples near
zero, the elastic recovery properties of the samples should improve. After about 60



correspoRébesheka U S- Application Serial No. 743,951, fipcgpisttiasd 12,

1991 (now ' abandoned) and U S. Application Serial No. 08/55, 419,
filed April 30, 1993; comonl y assi gned presently pendi ng, published
(on March 4, 1993) .PCT - Application Serial No. 93/04115, entitled
"Met hod for Hydrophilizing Absorbent 34 Foam Materi al s", correspondi ng
to U S. Application Serial No. 743,838, filed August 12, 1991; and

commonl y assisgeonds qfrlemmdny the notal gystém Snerfpdoi @adh of thesarfples can beNo.
989, 270, entitled: "Thin-Until-Wt Absorbent Foam Materials for Aqueous

Body Rialguldtedzand itis believerd thatrthe/aproxjmaemesults hreltheifollowimgber 11, 1992.

Al'l of the above applications (U.S. and PCT appl i cations) are hereby
expressly i.ncorporated by - -.reference. : It will be
appreci ated, upon study of such Ilterature as*J : aﬁent No.

5, 149, 720, hereby expr dss|y Adhesiveplor at 249y 1€ dynesiem”; that FAM is al so
fuictional in its sheet form Thus I s posgible to provide and
use FAMin its sheet fdrmorAdhesmeZ----459fo]0?dyms/bm$ t han as

particul ates. Q her conventional absorbent materials,

without limtation, mag.be WIHESIVES ---- oquﬁlayﬁ@xm@rg with or in place of a
FAM such as an absorbent gelling material or _super absor hent

materials di spersed ing ma Cré h 2rajjght) cell ul ose
£ T AREL051 L 0o R e ofieat

fibers or chemcally m)dl fi cross-| ose f| ers. Pol yet hyl ene

;S;glrogfag'?l ﬁtta'?eri al s ma ber M?%Ved'sg' p‘gﬁ@‘l@&ﬁygﬁle&"?‘m m such as, The

wi thout limtation, patch insert, mat |aydown, discrete sheets or |ayers, |

or ho ”Dg\el\glﬁggfofglé 3 Brovided 3P iftlserlRInCpiBOIk Rk 0 AS: HherdBS 3 RN

mat eri al s.

PCT/ US95/ 153:'lﬁmtmg of the type or nature of the adheTwe of Jhe resent invention, 37 ,
The amount of absorbent”'material (exanples discussed previously) that is

enpl oyed in the absorbent corW| on will vary depending
Hpon " The absorbent maten_al employed in the core of the present invention may be
" any suitable absorbent material, such as those reedily employed and already known in
the art (e g., without hm:tauon, those drscussed prevrously) ereW|se the absorbent
material may be employed in any sultable form or aggregatron Examples of such
forms include, without llmrtatton, pamculates sponges (e £, open or closed cell
foams), contmuous ﬁbers dtscrete-length ﬁbers, or the like.
‘As previously dtscussed, ina preferred embodrment, the absorbent matenal is
- employed as a pluralrty of partlculates, havmg one or more drmenslons rangmg from
about 0.10 mm to about 6.4 mm, and more preferably about 0.5 mm to about 1.80
mm. In general, the particulates of absorbent material have surface characteristics
rendering them com'.pat"ibl_e' for ‘bonding satisfactorily with the stretchable binder
material. The particulates may be any shape. “In'a highly preferred embodiment, the
particulates are generally cubic or rectangular prism-like in shape, or have generally
cubic or rectangular ‘prism-like  portions. | Other sizes or shapes (e.g.. without

limitation, spherical, elliptical, or irregular shapes) maiy be employed. In another



factors SUGH jthout limtation, the desired size and spapgcdf e
. 6 . . ! .
di aper and cgr@?}‘;% which is dictated, in turn, by the si z% éﬁ%

anatony of the intended user. The skilled artisan will appreciate
that various other factors weigh into the anatony of the I nt ended
user, including but not limted to physi cad® di mensi ons, geogr aphi cal

| ocati on, bi ol ogi cal age, or culture. Qher considerations
factoring into énmteodamemtrthe pérticulates may Bbgafehﬁ?'feldi@ited irPhatkre CoruHE, mbebe of
absorpti.ve capacity of the absorbent materials used, cost,” pricing,
or val ue consi canotier suitablecshaper socthistswhep, they absortes Yiquid, ey evill expahd i 6% or

equi pment capabi lity and production_requirenents. The

absor bent mat erefe Aigyelprted)disections t dhe gamiculates ynayrtief substantiaily b o s sanze
network of the binder nateria r in certain preselected regions. The type,

|
anount , rsrAnd; shape, amAiftF‘@P'g"egi' shey may be & plumlity; of differentysizes 105 shapest
t i al . | . | . W thi til UCt ,
or 1 om I oot | orhe s A PUEL ) bevaried 1 TR ionfl acohe Sulhtor e e, ©
f g . thin a g ‘
Pbsorbent i or Tk o kb GWeeall Wbir ConfBuraliis ot B8 B b Bl B she, |

either a pabfuli@eatied $hdy Havelabisbriidl hiflRieent absorbent material s that
respectively function as one or nore of acquisition, distribution or

storage material s orThe dbsgrbert gaterial g provided already inTEHeQlliimote dedifed size

di scussed previously. ~ Wthout intending to be Iimted hereby,
a detail ed des@ndpihepm ©g.. aspprevicushe dabricated pamticutatése ntAltemativelg) it may|bedi ng
its method of manuf%ure can be found in U S. Patent No. 5,260, 345,
i ssued NovemberPrevidegotsanothey syitable, foray rchsas, ywithub fimisatione @s tpart of a sheet,

r ef er ence. hi Stretchabl e .Di aper Structure

The .
stret chabl e abSOPRLIPY RE pied gs-if. 01 gtherwise cut, gronnd, 8 Pracewsed, 8- &rg by efativelyt he
core enbodi ment | ! ' 12 readily enployed in a nunber
of appl i'%?ﬁ%ﬁ@ﬁﬂ%ﬁ%{{%g@%@? éﬁﬁ absorbency is desired,

particularly in di aifbne highly preferred embodiment, the absorbent material employed in the

core of the present invention is a polymeric foam absorbent material, and more
specifically, a hydrophilic, flexible open-celled structure foam material particulate. In
general, these materials are characterized in that they have a pore volume of from
about 12 to about 100 mL/g, and a capillary suction specific surface area of from
about 0.5 to 5.0 rnzlg. These materials also exhibit a resistance to compression
deflection such that a confining pressure of 5.1 kPa produces after 15 minutes a strain
of from about 5% to about 95% compression when the material is saturated at 37°C
to its free absorbent capacity with synthetic urine.

One particularly preferred example of such a material is a material referred to
herein as "foam absorbent material® ("FAM"). For additional information about this
type of material, reference should be made to the following, all of which are hereby
expressly incorporated by reference: Commonly: a'ssigned,' presently pending,
published (on March 4, 1993) PCT Application Nos. 93/04092, entitled: " Absorbent
Foam Materials for Aqueous Body Fluids and Absorbent Articles Containing Such
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applications. For instance, one preferred enbodinent is a stretchable

di aper i ncluding a core having at | east one stretchable region. As
shown in Fig. 1B, a core, such as3gwi thout limtation) the core 10
of Fig. 1 and 1A is sandw ched between a topsheet 24 and a backsheet

20, hereby dfunie ArhaRanetSy e oshe ?Wéﬁ%aﬁﬁé%@ﬁlﬁs Bt 2.
Some or aII Ofgdil. no@@ aggﬁh@% $6681385 is@lth Yon ﬁol/érﬁ& 15’?‘3’-* nﬁl'o;tﬂn)gl y,

I ncl udes tretch porflonovVer sone or a

~the t opsheet Zélgnw‘@régé’!ﬁiysﬁl@lﬁfng, pubhshedz?m March %, h9§WPCTtA|§b'ﬁ¥ﬁlo?ln§enal

substantially elastic poftions so that they are not general ly
stretchabl e. Nae 98/0411% elititlpd *Methodu for OHydrbpidlisiag AbseTbEritCPaRs Materials?,

sui tabl e configuration. The diaper is also preferably provided with
any convent i orafrespondizgtocU. S. ApplicationsSerial Nips 743,954y filed aSugusi 123091 (now
limtation, adhesive tape tabs, nmechanical closure - tape_ tabs, fixed
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fastenl ng sys?gﬁg arate ISSEH?) eﬂéﬁfifrr]lﬂﬁoafﬁ S. %@L@¥§E@§§g4zﬁs§%eﬁn‘€&)tled

"Tape Fast.eni RagedI2erodlOinddontisilPhsSic tzm U.'S. Applica@iéitfiSédial S.
Pat ent 4, 662, 87§§(§nt|tled "Absor bent Arti cI e" (Hi rol?ésu et. g? Exenpl ary

fast eni ng sysm:ms&;mmlenmledg Thire Dintil-Wat AbmbamFogn Materialsefot Aqwafoas Bed;tr i bed
in U S Pat ent 5, 058, 247 entitled "Mechani cal Fastenin rong
(Tnorms) U, Blidctnrfroes for Makies Sames ek Docember icl#ési ol of therabave
Systems Wth égp 1c§t|13/n% &? ge SI’IOCQI'$ applications) are hereby expressly mcorporated by
reference. -
It ‘will be ap‘pféciated; upon study of such literature as U.S. Patent No.
5,149,720, hereby expressly incorporated by reference, that FAM is also functional in
its sheet form. Thus, it is possible to provide and use FAM in its sheet form or as a
film, rather than as particulates. - |
Other conventional absorbent materials, without. limitation, may be used in
combination with or in place of a FAM.: such a8 an absofbent gelling material or
superabsorbent materials dispersed in a mat of discréte-length (or straight) cellulose
fibers or chemically modified cross-linked cellulose fibers. Polyethylene terephthalate
fibers may also be employed: o
‘The absorbent materials may be employed in any suitable form such as,
without ‘limitatidﬁ, patch, - insert, inat 'iayﬂowm discrete sheets or layers, or

homogeneous blends of one or more combinations of absorbent materials.



Means for Y of Absorbent Articles"” (Scripps); and U.

4,864, 815 %BBQE&?M itled "D sposabl e D aper Having an | nprg‘\?lélgg%?ilg%ni ng
Devi ce" (Scripps). An exanpl e of a fastening system havi ng

conbi nati on nechani cal / adhesi ve fasteners is described in U S
4,946,527 entitled "Pressure-Sensitive Adh&dive Fastener and WO

96/ 16624
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herein yhplaseé e fieCabsorbent core [BF e Hresehd ShivARiy ﬁilpﬁé%%p% lgNgbon

Stretchabl e Absorbent Core he stretchable sor bent core of
the present i nvdmtomsudhsaspwithoutdinttadomahé desired size and shap©6Lhe diapes ardi doge,t he
steps of providing the absorbent material and contacting the

absor bent mat er ivéiichys dictated tin turahybthe size 1and anaterhy of the iftendetarser. ribheaskilled
stretchabl e mat - | i ke network that incorporates the absorbent

material ther ei TSR W8ll Appreciaty that yangus other factqrs (eighs inte thenshatpaw efothe

manuf acture a conti phyous -l i ke weh of .the sirefchable . ore

mat erial and i ndf lftf@g "P?Te{‘r‘gls’g‘ﬂ% ll(’B'f “%Elfﬁb'fél F%Bhyé‘cgt*‘&%ﬂﬂﬁ’ &eﬁg“ﬂb‘gﬂﬁ%ﬂ?nv
material in : : ti f ' i .1nkecting at | east
one stream of ar? 1oé?g£atl oIter iog Gt %%rhggﬂks\li/&e/ﬁ'ﬁpg F?‘ﬁg“%ﬁi? cthF 21'%0%1% rome
and | ayi ng down abstgbent satdri | : ast ric
adhesive is deliver eél‘ for Iaﬂ?xgﬁ%gﬁé Fﬁoﬁﬁ?ﬁgzgﬁé%rogétﬁ? a%%eﬁg&aﬁaebgﬁ e

stream by nel t bicossnpyiving; @6 alng considergtions;asp dﬂﬁCdﬂﬁﬂé,'ﬁ%ﬁin@b%ﬂ%tﬁéﬂﬁééﬁSﬁi&alor
filanments Which, upon injection and | aydown, yiel'd a randomy
tangl ed mat - | i kequipmentrcapabilitiamd production requiretnesitse parti cul at ed absor bent
material is dispersed,. Specifically, the process steps of

the present inventi ofne absorernt matesial may e distributed generally aniformly throughioat ai n
its desired anount i nd. configuration., In a preferred _
embodi nent wher é‘e?"f?éfgggﬁﬂﬂ%qﬁ “P?H"t"gr%m Gextain, Rreselestediregians, ;Fhe ype. Amoynt or m
the density, particle size, or distribution of the absorbent material may vary from layer to

layer within a multilayer structure, or from location to location within a monolithic
structure. In a preferred embodiment, without limitation, where particulates of the
absorbent material are employed, they are distributed within the core in either a
homogeneous biend of different absorbent materials that respectively function as one
or more of acquisition, distribution or storage materials or a layering of those same
materials, as discussed previously.

Without intending to be limited hereby, a detailed description of a preferred
absorbent material, including its method of manufacture can be found in U. S. Patent
No. 5,260,345, issued November 9, 1993, and hereby expressly incorporated by
reference. | '

Stretchable Diaper Structure

The stretchable absorbent core of the preseit invention (including any of the
core embodiments depicted in Figs. 1-3) may be readily employed in a number of
applications where stretchability and absorbency is desired, particularly in diaper
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gri ndi ng“(ﬂ ot herwi se breaking up a sheet, film oPCEU§Y1533S

aggl oneration of the absorbent materi al into the desired particle

si ze and/or shape. For instance, in an enbodi nent where particul ates
of a generally rectangul ar prism shape 8Be enpl oyed, the particul ates are
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conti nuous sishEh4y (WithoChmitation) tHEQo?610 @82k, 1 and 1A is sandwiched between a
PCTUS95/ 15335 40

Furt her proceqshedxez;sanmalbadehehelzwuere@ deﬁimm;elﬁpeﬂQSa Tiestopsikengdunt of

t he

bi nder material in nolten forminto a stream of the abso

r bent

material . | npeefemmblyds diquid permeable, cand cpfiferably, includesha ratrstchabie @oftign oera hot

.nmelt adhesiv

mel t bl own f orS°PF &4

which are su
mat eri al str
material in
is laid down

e havi []?E gne el astgrrerl c conponent s, that

;i 9€gt orpﬁﬁe ggc:ﬁkﬂeg% Preferably 3s hquid !mpefvppbm ingjudes p
SRR Dbl by sBRe S BFR! [ighlyL G B “-'?hé‘eamglsm
36;,of goth waf P e ShY. 306N LG perion 6 PR ey 413

to C

S
arrent S

nt
fibers
habl e

core nateri aIgenerally stretchable ThEehtire rd'idb@r fsQuF bﬂothérvﬁ@faﬁﬁ&tedﬁntoaﬁsumﬂ@r atus

300 according to a preferred

nbodi ment of the present 1nvention ié

shown. Appar gbnigusstidni <T lﬂ[&p@bisealiooprdﬁi‘dbl&epmwded with any Bphehtichalisuiabley t he

stretchabl e

bi nder material to the absorbent material for formng

the mat-Iike Meodyslsmamhm.bwuhmmlunm*m,r atﬂieswmeatabss ngehanical Closureer

oper abl e for

- conti nuous. |

down the stretchable mat-1ike web on a
itRRe tgbﬁa @,xpﬁé m:@lbﬂasteners, or.any other means for tensioning the elasticized

waistband as are known in th_e- art.

The fastening systems .can comprise any attachment means known in the art

includi_ng_. pressure sensitive adhesives, cohesive materials, mechanical fasteners, hook -

and loop type fasteners, or any combination of these or any other attachment means
known in the art. Exemplary adhesive tape tab. fastening systems are disclosed in U.

S. Patent 3,848,594 entitled "Tape Fastening System for Disposable Diaper” (Buell);

and U. S. Patent 4,662,875 entitled *Absorbent Article® (Hirotsu et al). Exemplary
fastening systems comprising mechanical fastening components are described in U. S.
Patent 5,058,247 entitled "Mechanical Fastening Prong” (Thomas); U. S. Patent
4,869,724 entitled "Mechanical Fastening Systems With Adhesive Tape Disposal
Means for Disposal of Absorbent Articles” (Scnpps) and U. S. Patent 4,864,815
entitled "Disposable Dnaper Having an Improved Fastening Device" (Scnpps) An

example.-of a fastening system having combination mechamcalladheswe fasteners is

described in U. S. 4,946,527 entitled "Pressure-Sensitive Adhesive Fastener and

-



por ous e web to forma generally bonded ITB.t-|Ik he
stretchabIV<‘i-.(8t92’ﬂ'%9‘1 core material. Absorbent nateri al (ng E:g%of a

general |y uniform conposition, or include two or nore dlfferent
conpositions) is collected in a suitable container, such as a bul k
storage hopper 302, and is dispensed ther@Promfor processing in the
desired quantity. As will be appreciated, the quantity and rate at which
the absorbent Method of mkﬁgls%tne" AR BRA ofithdse (Rt ts%@ﬁﬁegia&t&tgauﬁh
factors as, without limtation desir Sl ze e an
performance chayaefereneesti cs of the stretchabl e core, and other

factors such as, mAthout limtation, machinery processing capability,
producti on gL A pparatus for MakingStiel rbent C In a preferred
enbodi ment, a netered quantlty of the absorbent nateri al W t hin
hopper 302 is conveiféiaSﬁﬁﬁhﬂb&ﬂbmttch@Qfﬁhﬁpfemmemwge&mndﬂacyol\dmﬂbcal ly-
oriented funnel 304 via ﬁ%gable f eeder apparatus such as a screwtype

f eeder ?06. ) process %lﬁ'é‘ 'é‘gtt of prowiding,the absgroens’ %Frt“?;@ﬂf a’PE'G"t“fgel@Ger
306
of alb:org(retnt e:‘rﬁﬁgoﬂgeg\? “%F%'%l ?’b‘ﬁ“e‘r@tﬂﬁ’t‘a"‘aﬁt}“ﬁﬁﬁ‘%‘f‘ﬁ‘g* r foriigg 3 %‘%4‘%aqt =
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t oget her prior 0" tgfoﬁlé tléaértlrgcggor?}es ﬂte ab ﬂmﬂtd’ﬁetg!?:{l/eth""rlr%l Mofe par larly, 3

mai ntain a processIR @by ell tﬁ%ﬁ'kﬁ[&urf: Eteébthﬂﬁ&xs%aﬂﬂ&t\lvéﬁ‘ bﬂl?esst}éﬂclﬁbl%
funnel 304. As seen from t he di scharge end of funnel 304
communi cat es Wwicbfe materdl and mﬁﬂwth&wéﬁmﬁﬁmyl Q8tream of the absbrbent fattpiel iabl e
for forcibly propelling the absorbent material through a delivery chute
310 so that theypastuddate form;| deliveringuandeinjeating etabeastoore stodatre of an refastomeric

(preferably a plurality of paths) of the stretchabl e binder
materi al bei ng aﬂhﬂswsaue&fnaﬂc%tm laying downth?éemm}fldmwb IWbPe

specifically, be unnel .304 and a disgchar, end 312 of
del i very chute "‘E"“&’"‘F@ﬁt‘& “F)}bgdﬂt‘“éloé E‘B%%(’%J“ét& ybsgib&ntaagngxlate

conpressor or

stream by meltblown processing as a stream of heat-fusible microfibers or filaments
which, upon injection and laydown, yield a randomly tangled mat-like network within
which the particulated absorbent material is dispersed.

Specifically, the process steps of the present invention includes providing the
absorbent material in its desired amount, size and configuration. In a preferred
embodiment where the absorbent material is provided in a particulated form, the
particulates may be pre-fabricated or may involve a step of cutting, grinding or
otherwise breaking up a sheet, film or other agglo:ﬁeration of the absorbent material
into the desired particle size and/or shape. For instance, in an embodiment where
particulates of a generally rectangular prism shape are employed, the particulates are
cut in generally transverse and longitudinal directions of the sheet or film from a
suitable thickness sheet or film of the absorbent material. Any suitable cutting
apparatus or technique may be employed. In operation, the pat'ticulated absorbent
material is supplied at a predetermined flow rate and velocity for establishing a

continuous stream thereof.



bl ower 316 that cooperate to forcibly propel the partlculates toward the
di schar gW096/16624 ong 312 of the delivery chute 310. As BeEHSISAS¥Snduit or
sui tabl e ductwork 318 i nterconnects a discharge end of the eductor
314 with an inl'et end 320 of the delivery chute 310. As will be
-appreciated, the volunetric flow rate amg@ pressure of the air

suppl i ed by bl ower 316 into the inlet end of eductor 314 can be varied

Vel octty and densiUsteriialls? B4R SRuAPGANERSY fhuly ok By SRR b er  a
exi ting the disfehahftfalGh thokts fitn ﬁl%eaegf‘éahv&'rtﬁe Eﬂayxtb‘é‘m etigl, I nﬁal&efﬁédway of

exanpl e, without limtation, suit equi pnent
i ncl udes a Fléibogient, e Obindkrdftatelial isVECR&3 fireit Vidhéale aﬁahﬁ férQ”bFlHu‘)reH ec.

Co. of Lincoln Park, New Jersey, U S A, in. conbi nat ion with a FOX
Venturi Eductetastomeric compBaerite shad G nfélibloamalor pedducingcineFerxmyrd steealig\of Cor p.
of Dover, New Jersey, and a - KATRON F-1 Twi n Screw Feeder avail abl e

from K-Tron dibers. ot filapientsewhiciare subsequently dnjecsed anchapplied| tocthe zabsorbeny wi | |
readily appreciate how the above-noted_ equipnent, aor uival ents

t hereof can UBAYSHA SHEIMg T\kFieﬂﬂ?T R’PWP%'&&Q‘M%?’S°€3‘°M&§ mﬂeﬂa lin a

i et S5y Lo Bt T el AR AR, Rl B T
absor bent rratc%g@ogsmat_hke%g?ﬁggg@gc%@gomhachar ge end 312 of the

delivery chute 'S con or nore flbrous streans of a

mel t bl own el ast onmgydg RS Fig/ & and'Fig. &S ah ?E ergghg%l:&d‘ g‘(i?&gl bed,

whi ch are di scharged fr mcorrespon I ng et ies or g

WD 96/ 16624 embodiment of the present invention is shown.  Apparatus 300 is operable to dehver
PCT/ US95/ 15335

As is conventm_;ectadnﬂ;ap{alyahmstmtﬁmbbénndef matetibl to\thé abssrhymmatahﬂ)fod&mnmgpt ive
of a rocess used to forma random non-woven networ k of entangl ed
heat - f usi bl e the mat-like web of stretehable| core-materiali rAnpseatus 309ris furthen aperable farj ty,

mol ten pol ym.=1r ing d%értnrtlﬂg?sqrettc?\aﬁggmatehke web on:a continuous ‘liquid permeable or

porous, stretchable web to form a generally bonded mat-like web of the stretchable
core material. Absorbent material (which may be of a generally uniform composition,

~ or include two or more different compositions) is collected in a suitable container,

- such as a bulk storage hopper- 302, and is dispensed therefrom for processing in the
desired quantity. As will be appreciated, the quantity and rate at which the absorbent
material is dispersed will vary:depending on such factors as, without limitation, the
desired size, shape and performance characteristics of the stretchable core, and other

~ factors such as, without- limitation, machmery processing capablllty, product:on
requirements or the like. - _

In a preferred embodiment, a metered quantity of the absorbent materia
within hopper 302 is conveyed and fed into.the open end of a generally vertically-
oriented ﬁmnel 304 via a suitable feeder apparatus, such'asa- screw-type feeder 306.
Where the absorbent material is particulated, feeder 306 is ﬁmher operable to aid in
keeping individual particulates of absorbent materia_l- from collecting and adhering



series of WEbindischarge orifices formed in the extruder diergéosgsiss head

nozzle to define a series of continuous fibers or filanents. These
filaments are imrediately exposed to a heated, high velocity
airstreamfor disrupting or attenuating the_ flow of nol ten pol yner.

Due to the flow disruption caused by such alr | mpi ngenent, the

fibers are-forned into a random entangled network of heat-fused filanents
or fibers togethed Ipride 16 SheirigO Coratted Svtht the Usdliedive avEraD and|tb fiihtath a
screen or roll. As illustrated in Figs. 5 and 5A, a typical
st ream of fi ber gensrallyi doastemtt feedofate bbparticulates tocthe firowek304 Aslseeni fvem Figrgyes
froma di scharge nozzle 324 of the glue head 322 and which is fed
by an adhesi ve e dischpsge £pd of firmels3 Goromyminitaids withhaniacteleoaterr-arrangemens 308

R ot A e
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comuni cati on Wiepdrfi@ilat@& M spefifically, betweer\&athél Sd414n8 m&éhmg@@ng 3qdhygsi ve

to achieve and maintain a desired adhésive t enperatur € an

viscosity for f gedelivayichge 380 istl wnturidfype of eduetbr (bjeétbd 3341206 a\cOmpressor or
Accordingly, in a preferred enbodi nent, the tenperature of the neltbl own
adhesi ve blower 336 rthat i cooperéaterto dosoitiya propel therpanticulates B4ard thetdiwhargage
of about 138[err]C_to about 260 [err]C and nore preferably in the
range of about tabpi? of the deliysyuehuter 31Qr Asceemta gonduitcerssuitgble guctwork 318t he

ange U aiReck ot e oheoed o apiin 8 8 oF ke 7,
ti d f Fi_gs. 5 h dhesi del i t 32

ol 90 shown t e 318 Al b sPRisciog. IndSoRimiSSt ey ot a0l presiE G b 27 o,

delivering the gpidiedbABiaet ¥f6 dio thehkt @il oF bt § Bf Gin(be-varied ldpeRfifig on

enbodi nent, about
the discharge parameters (i.e., particulate stream velocity and density) required for

the stream of absorbent material exiting the discharge end 312 of the delivery chute
310. By way of example, without limitation, suitable equipment for the above
includes a FUJI compressor Model No. VFC503A-7W available from Fuji Elec. Co.
of Lincoin Park, New Jersey, U.S.A,, in combination with a FOX Venturi Eductor
Series 300-SCE available from Fox Valve Dev. Corp. of Dover, New Jersey, and a .
KATRON F-1 Twin Screw Feeder available from K-Tron Corp. in Pitman, New
Jersey. The skilled artisan will readily appreciate how the above-noted equipment, or
equivalents thereof, can be operating within known' parameters to provide the
required stream of absorbent material at the discharge end 312 of the chute 310.

In a particularly preferred embodiment, the stream of absorbent material
discharged from the discharge end 312 of the delivery chute 310 is contacted by one
or more fibrous streams of a meltblown elastomeric adhesive, such as that previously
described, which are discharged from corresponding extruder dies or glue heads 322.



WD 96/ 16624

PCT/ US95WrB®g8624 _ PCT/US9S/15333
200g/ m n to about 240g/m n) and pressure fromthe heated vat 328 into a

di stribution chanber 334 of the glue head nozzle 324 from
subsequent |y di scharged as a filament streamthrough a

central
which it is

series of spaced die tip bores 336 and
for contactln

mat eri al .

discharging
Pref erably,
pressuri zed
heati ng the

246[err] C. The
chanber 346 ofefinBQ @rie ob eantinlods fibers 3¢ filaments, Theésé fildMedts &€ inmedidtely S

~i,njection into) the stream of -absorbent

g-f' s &eh‘r&mé?%ﬂ“w@wm theoterm peltbiaret] s ogensiafly |dgsarigtive @f 2

corresponding orifices 338

roesispER il PRT HhR Sl et Eedhatied IR aBR A2
b By, 1 cpe @@@hifb%'eaﬁ%ﬁn PR SStuied b d'ca 1o

he 9l e headsehgs g emalPhsiting pavch ey Ftﬁﬂﬂeex%d&bd?ybf BRR(1RAA hzdercpbout

pressurized air 1.s suppl to an air

seen, ~air chanber 346 communicates with a series of spaced air
passageways 3éépbsaind Mﬁdf hlglmdoc:ty difspredn for disrdptmgafr atteuating therfidw ofs 338.

The

hi gh velocity heated airstreamexiting the air discharge

orifices 350Amalieh golgmet. sDue to the ﬂawmmuqnocaasqdebmmch air impiingement, tthes f | ow |

of the nolten_el astoneric adhesive upon

ement therewith. An

air plate segfiesss a‘3§2“%ﬁd ‘Q‘%fﬂﬂé@& srtangied '!92&”1‘5‘”3‘8&9%@5 filaments or fikers or m an

el ongat ed channel , 353.f directin he heat ed:ai rst rearl? relative to the

nmol t en adhesi V%O"a‘?pf’flt'?'koré&f?mg@’

air has a

with the absorb'ent

I n operation,

par cuI at es

deposi ting t haag%s&w $dneliveei&aks/ forh'd 'Mﬂ?ﬁ n@fbﬂe 324 of the gﬁﬂ%ﬂwgﬁ and

material. It wll be understood that the s{ructure shown™In Fig. BAIs
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of Dawsonville, Georgia,

or filaments of the (meltblown adhesive at a predetenmned adhesive temperature, flow
rate, viscosity, pressure, velocity, injection angle, and formmg distance. The adhesive
 delivery system 326 preferably includes a vat 328, for storiitg the meltblown
adhesive, and a fSui_tablé heater 330 in thiermal comnmmcatton with the vat 328, for
heating the meltblown adhesive ‘to ‘achieve and maintain a desired adhesive

temperature ‘and viscosity for facilitating meltblown processing of the adhesive.

“Accordingly, in a preferred embodiment, the temperature of the meitblown adhesive

is maintained for discharge from nozzle 324 in the range of about 138°C to about 260
°C and more preferab'ly'-iii'.the range of about 149°C to about 177°C, at a viscosity in

" the range of about 10,000 cps to about 50,000 cps, and more preferably in the range

of about 20,000 cps to about 35,000 cps.
‘With continued reference to Figs. 5 and 5A the adheswe delivery system 326
is also shown to include a pumpmg app_aratus '332, such as a gear pump, for

delivering the molten adhesive at a suitable flow rate (e.g., in one embodiment, about

the {
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5,236, 641, hereby incorporated by ref rence. Again, the skilled artisan
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i amotor 540 AT RRE e BRIl i, SO o loRRE Sk, oo RS Ao ¢ e

di ameter it hady Laal i f
rof or ably. 1 he> oL dbdting e melt blown 41 GRcHArge'iY the' by efiyeld o
di stributed sucihelghtheadi6izfe 3iﬁn%bﬁrefehﬁa'frad§&%?%&ittli6§‘i'@% k8ot bageed, The

each particul ate of absorbent material is in contact (i.e., entangled)
wi th, or in-cl oseated, pressurizqa aiis supplied o am air ichanibren 344 of the gluetead aveld 324

with liquid the particulate will conme into contact with a fiber).
The source of pYidinielpot3d7aiAs seany aib chamber 346 conimunicatesrwith a saries ofspatddaiver
342, and is preferably conpressed air that is delivered and. bl own

in suitabl e anoRRAita8eVEysP48A and 348B formed on opposite sides of die tip orifices 338. The
' high velocity heated airstream exiting the air discharge orifices 350A and 350B is
adapted to attenuate or disrupt the flow of the molten elastomeric adhesive upon

impingement therewith. An air plate segment 352 of glue head nozzle 324 is adapted

to form an elongated channel 353 for directing the heated airstream relative to the

molten adhesive as it is extruded through orifices 338. In operation, the air has a

carrier function for conveying the filaments into contact with the absorbent material

(e.g., particulates), and uitimately depositing the network of adhesive filaments and

absorbent material. It will be understood that thé structure shown in Fig. SA is

merely exemplary of but one glue head device dvailable in the art. By way of

example, without limitation, suitable equipment fG¢ the above process includes melt

blowing equipment from J&M Laboratories, Inc. of Dawsonville, Georgia, (i.e.,

Model AMBI-2-1; Model AMBI-45-3; and Modet AMBI-1.5-1). Other suitable melt

blowing equipment is disclosed in U.S. Pat. Nos. 5,145,689, 5,102,484, and

5,236,641, hereby incorporated by reference. ~Again, the skilled artisan will

appreciate that such known and/or commercially-available equipment can be operated



I n one enbodi nent, the air flowis about 0.5 SCFM (14. 15{)&%%%&% Ln) to

about 4 WO96/16624 5Ny (113 |iters/nin) per inch of die ti
pr edet er mi ned anmount of - time, to build up a suit
assisting in drawing the neltbl own adhesive - thro
orifices 338 of the nozzle 324 in filanddt formand into
contact with the stream of absorbent nmaterial. By way of

ver a’
abl e pressure for
ugh the discharge

subsequent
exanpl e, for

bl owing an anghi kﬂw@%%ittinypgrﬂeférﬁ‘td)ﬁm Q%%iei’i?eld; Qﬁedﬁnﬁbkﬂéﬁxré,WFa?é,ur e of

about ~163[err] C, through generally circular dietip orifices having

~ a dianeter ofvisebsityl p@ssife and forming tistansid fohthe parRUKIE AdRsiVé
head 322 of -approximtely 80 to 150 WO 96/ 16624

béinghisdedi N t he gl ue

PCT/ US95/ 15335 Immediately upon discharge from the die tip orifices 338, the streath of
- milliseconds, a volune of air _of about 36.8 liters/nin is supplied to the
nozzl e 324 atmeltblown adhgsiveispaffyalike ia ngture,tand twill plasticaily defoomtin 2espprsertp C.

Preferably, ope or nore of the ext{ruder dies o | ue heads 322 (with each
cont ai ni ng orfe Attepyatgn nfgﬁﬁe%"eﬁ?il)‘ﬁ%ﬁ@ gﬁpﬁ'&yé@%&‘uﬂ‘ﬂb‘%’”ﬁe“ﬁel &“ 8w ng

step and
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Boparat ud, _criba s gl 102 fln, Y8 Rl 4ol Berwoen adaclBFabestl ©f 11E

(one shown) aibguta|05IMAH teNZS MRAC CTh M bf ithe Fhpifigenten? forRés a?lglieﬂ-to th¢ about

38 mMm on : - center for - the present preferred enbodi

men Preferably,

the nozzl e 3elfblowreadhbsivd extruded by the heated high helocity ai? it ié_ﬁospibleitﬁa'tplreﬁd'evm th

sufficient spacing for the absorbent material to

be fed for

di sper si on artbe fitamentstcoptacttherabsorbent imasenial, ceable filament will underge adiameter a

still ' further preferred enbodinent, the nozzle 3
gl ue heads 3edyction in the rangeof ghout aneyerp-hundredtivef the diameter

90 relative to the directiop of fl f the ab
Stream so-adibop baERCr i SPEE § ko BRI’ ) shese

24 of each of the
itihad immediatelyr about
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meltblown will be distributed such that, where the absorbent material is particulated,

each particulate of absorbent material is in contact (i.e., entangled) with, or in close

proximity to, a ﬁlaxﬁer_qt (e.g_.; upon swelling with liquid the particulate will come into

contact with a fiber). T _
. The source of pressurized air may be any suitable source, Such as blower 342,
and is preferably compressed air that is delivered and blown in suitable amounts (e.g.,

in one embodiment, the air flow is sbout 0.5 SCFM (14.15 liters/min) to about 4 -

SCFM (113 hters/mm) per inch of die tip width) over a predetermined amount of
time, to build up a suitable pressure for assisting in drawmg the meltblown adhesive
through the discharge orifices 338 of the nozzle 324 .in filament form and into

subsequent contact with the stream of absorbent material. By way of example, for

blowing an amount of about 240 g/min of adhesive, at.a glue temperature of about

163°C, through generallycnrcular die tip orifices having a d_iain_eter- of about 0.76

~ mm, with a residence time within the glue head 322 of approximately 80 to 150

1



formng di about 25.4 nmto about 50.8 mmfromth SaAkaz¥hen
s&ﬁgg’gﬁsgjs 324 are disposed in this orientation re (zl:dljve to the

t he

fl ow of absorbent material, the resulting "vector" of the neltbl own
adhesi ve upon di scharge fromthe nozzl es 324 is generally directly
downward in the same direction as the flow®f absorbent materi al .
Additionally, cooling air can be provided, if necessary, to quench the
fibers upillisechmydn s iohane of aiit Sfaboat 34.8 kitersmnin 0 bupplied tcthe bbezl€ 924at
material onto a | aydown conveyor 356. Preferably, a

vacuum sour ce ( rotemperatute ohatiouy 19016 tsabout218°C6) i s provi ded for
generating a negative pressure condition above | aydown conveyor 356. Mre

preferably, |aydown dOefsebly: onser mese of thecerrudendlios or glueiheadn322, fwithigadhol es
redeterm ned dianeter for

h L i q. , i f
§ ng litating ts h&%@ﬁ?ﬂ% 0,4,“0,%%%@%%%43@}?9@@?5%& sheymelt, blowing, step,and
Th f , th | i . . . t . i d
aboorbont et or {4F FRrRPLS.BLTE: . S LRl puverns SRR o bl YRR

96/ 16624 stem 340 ectively t lurali i imi
PCT/ US95/ 15335 » or respectively to 2 plurality of substantially similar systems. In the

speed of | aydowopessioh \ofithe3 bfpardthii exibodiviehl Shotin il /FAYNY, tapdet o ghid \Weay322

conveyor 356, and the | aydown wi dth/shape are consi derations for
det ermi ni ng t he (bhé stiomas) are aligned and spacetiiapant from. ¢heh oitey,)(e.gf, by AboutS8Lhni ong
mat - | i ke webbi ng. By way of exanple, w thout limtation, for

| aydown of a welsientegfasahe prgseat prefertedembodiment)o Prefrablythe awezie 324 fiirleach of
of about 12.7 m{b%\éﬁereéhe absorbent material is particulated, a feed rate
of absor e hgads 322 1s pesitioned mathsyfficieat spaciag forcthe absosbentymaterial to
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for the adhesivey gl edfttel Untddindnl Cthd GakiE 33%%F each of the glue heads 322 is
disposed generally at an injection angle of about 90° relative to the direction of flow
of the absorbent material stream, so as to be aitned generally downward, and at 2
forming distance of about 25.4 mm to about 50.8 mm from the stream. When the
nozzles 324 are disposed in this orientation relative to the flow of absorbent material,
the resulting "vector” of the meltblown adhesive upon discharge from the nozzies 324
is generally directly downward in the same direction as the flow of absorbent
material. Additionally, cooling air can be provided; if necessary, to quench the fibers
upon deposition of the mat-like web of stretchable core material onto a laydown
conveyor 356.

Preferably, a vacuum source (not shown in Fig. 4, see Fig. 6) is provided for
generating a negative pressure condition above laydown conveyor 356. More
preferably, laydown conveyor 356 has a predetermined number of vacuum holes (not
shown in Fig. 4, see Fig. 6A) of a predetermined diameter for facilitating the draw of
negatively pressured air therethrough. Therefore; the speed and volume (i.e., feed
rate) of the combined absorbent material/fibrous adhesive material relative to the



with the | aydown conveyor 356 noVi ng at a linear speed of 270.5 neters/mn.
Furthernﬂ%%flﬁ?"adhem ve tenperature of about 162. 7[ err] ECHNESASHSt air

t enper at ure of about 190.6[err]C at operating pressure of about 1.1.
Kg/cnerr] and air flow at about 36.8 liters/mn using die tip
orifices 338 having a dianeter of about 876 nm and an air gap of
about 0.18 mmat a form ng distance of about 25.4 mmis used for formng a

fiber size ong cﬁ,@ﬁgﬁ{a?&éwmxgﬁ}a 8356 the Vbuum. Ievel éir?%%thf?uog,l\l, 1£S:d‘"‘ w‘rjlacrogulé%u{ ﬁrel y

preferred enb m'cs’ acconpanyt n

mel t bl own adhgsé vadithe caqamﬁ%atmwetd?e fcaﬁsldem 9%:%&%:2@@%&%%%&?6

absorbent material will 'result in a genealy. ran om net a mat

of me(daliperver dehdity) of the redultgEmatslikerRebbing! - BY'wap ofiekampiel Ratidut O

other fibers or filanents, ~ to the particulates, or to both. This, a
cont i nuous welbmiétion, tlaydnwa of arwabbmg daa'ong a thickness of abnitt.?m omarfd Dwidthhet wor k
w | preferably result having a'dispersion of the partlcul at es

therein. The gg abowtg1%T mymy whets thecbspibens; mmterialoisypartiotatechaa f¢qd k¢ lof per mi t

t he partlﬁgﬁat es ta? make opt mum use -of _Lrhel r |nd| vi du and

col | ecti ve fuRRSOTRsAL maten Pam"&!ﬁ%ﬁsa foATes pbqut 1.5 gnmping diamgter 1t “%éh?/ gram

Sfﬁgfm'ghﬁ' Eo“?eﬁﬁf“@?@m{ﬁ e SR, g, 31 o6 BigRh 3480 iR o 22001
genor al Ly uni Fariec i oP it 9 B toP B EERI okl ﬁ%‘&"%"ﬁz}e s to

- about VOuitf/ the Gdytiown. conveyor 356 moving at a linear speed of 270.5 meters/mm
PCT/ US95/ 15335 f‘

0.1 6g/cni errrummmanmmﬁmedahpﬁra@u:ewam{tasz]rcenabmmmﬂtenipéaém[oerr] o
absorbent materi al * “within the neltbl own f| er networKk.

Fol | owi ng t he abint\120.6%C at operatingrpressure of abouti IshKgkmTand hir floveatrabeutt 3681t er i al
}MOJ; 2:33 the ne%lze?sl/guvx\lmus?ndgh(ges It:\{:eor:cﬁlcssei‘g?asnl?atv\lln\%r;( dla;nre]teer ro?sagguttlon 6 glx;[ z;tlldI afnealreb
gap of about 0.18 mm at a forming distance of about 25.4 mn is used for forming a
fiber size on the order of about Olmm. =~ T ¢
'In a particularly preferred embodiment; the dynamics accompanying the flow
of the meltblown adhesive .in. combination with the flow of particulates of the
. absorbent material will ‘result in a generally random network (¢.g., a matrix) of
- meitblown fibers or filaments, many of which will adhere to other fibers or filaments,
to the particulates, or:to both: Thus, a contmuous web- of a mat-like structure or a
_ meltblown fiber network will preferably result having a dispersion of the particulates
therein. The spacing of paﬁiculates is preferably such that it will permit the
particulates to make optimum -use. of ‘their - individual "and collective finctional
characteristics. To this end; for every gram- of meltblown adhesive that is blown,
preferably about 90g to about 98g, and more preferably about 94g to about 96g of
particulates ‘of the absorbent material are contacted and become arranged in a
generally uniform dispersion having a concentration of ‘about 0.07g/cm’ to about



thereby is |y laid down on a substrate material. Mprogiasably,
t he ‘%g,ﬁ?};te material is, but not limted to, the stretchable

t opsheet or stretchable backsheet for the-diaper, or a suitable
envel ope materi al . Wth particular reference to Fig 6, an
alternative preferred enbodi ment for an 47 apparatus 400 is shown
which is |ikew se operable for form ng a continuous mat-|ike web of
the stretchabl e Oclfgfenedndrrhére. referably @109g/c4F00 abibited. BapPeiDbEishs3Ment raierial
general ly adapted to deliver, inject and apply the stretchable
bi nder mat eri al withinsthe meblownffibetweetwork. absorbent material. Due to the
utilization of common or substantially simlar . equi pnent, reference
numeral s previously felewingthe ahoveidescribed process for disparsing ent material
apparatus 300 are_ likew se used hereipn to identify correspondi ng subsystens
of appamdthip theomeltblown adhesive fiber nptworky, Ss Frswiting hatrlike | web,foraied

HEGPANIE SETEETIE SN W T R
|l ected to bul . and i ' t f
col et ed 10 DUoudl ARaRPRPSl 2 1Py 5. e OARRAI DRt O e

di spensing W | | pYadsieet G aREdiRser Ot aséﬂﬁklge envejo e nlafiriaP’ S as, W thout
limtation, the desired size, shape and per gr mance characteristics

of the core, and ot ha¥itl paticild referehicetd, FigVid, bm alterhative preférfud enibdaiMent fof an
processi ng capability, production requirenments or the like. In the

pref erred enbodiapparstus #Mhis shown whichiinlikewdse dperdblecfon frmingen¢ontinb®ssintdt-like
delivered fromthe hopper 302 and when the absorbent material is
particul at ed, viwsbfhe sietchahle gorematesialj Apparatug 400, tlike apparathy 300, is generally

vi brating conveyor 402 hel] p aid in keeping the . individual particulates °
from co%&%?qotr‘?gé‘ﬁm= }"Fﬁ"’hﬂ‘l’g’mb’g‘g? H@?tgtﬁﬁblethm‘%% magarighytocd prresm efthei ¢ h
t he bi nder mater4 al ile . maj,nt ai.ni ng a.general ly constant feed
rate of the vibf iégt%ébcfwge{ﬁ%ﬂ% aPug tPhg'F %F“é““’q‘ “’%@“W‘ﬁéﬂf&tm‘%ﬂy simifar

PCT/ US95/ 15335 equipment, reference numerals previously used for identifying various subsystems of

apparatus 300 are likewise used herein to identify corresponding subsystems of
apparatus 400.

The absorbent material (which preferably is particulated, and may be of a
generally uniform composition, or include two or more different compositions) is
collected to bulk storage hopper 302 and is dispensed therefrom for processing in the
desired quantity. The quantity and rate of dispensing will vary depending on such
factors as, without limitation, the desired size, shape and performance characteristics
of the core, and other factors such as, without limitation, machinery processing
capability, production requirements or the like. In the preferred embodiment shown
in Fig. 6, the absorbent material is delivered from the hopper 302 and when the
absorbent material is particulated, vibrated at one-or more vibrating sites 401 by a
vibrating conveyor 402 to help aid in keeping 'the individual particulates from
collecting and joining tagether prior to being conmﬁted with the binder material while
maintaining a generally constant feed rate of the vibrated particulates that are



48 jmately conveyed to a site near the |ocati '
parti culgpé'wé{é?g:m I's contacted with the binder rrg eri a{ gs:"T'hi S

entails gravitationally feeding the vibrated particul ates fromthe
vi brating conveyor 402 into the open end of a funnel portion 404 of a
vacuum chute 406 so that the particul at 8 subsequently encounter at | east
one stream (preferably a plurality of paths) defined by the '

stretchabl e Q{ltﬂ'ﬂﬁély @raéfe& %?é flear the IocatloﬂrvﬁLe% @ié’ula& Q&ea\fr? %Ec%g}a%&'dt e 406

I s connected vacuum sourc erating a

negative presgy the bRAgs Fnh@ﬂalt hﬁﬁﬁrﬂ%ﬂa@@ﬁlﬁ FeadihB thE i¥fafdd gafifcular

particul ates of absorbent materia pemqrsl cally,

in a particulfagmh ywmiﬁh{g%nmadomb tﬁ@%@n lefid o G- fufine) \JoPHcRf 864 of a

particul ates of absorbent material are gravitationally fed through the

vacuum chut e vacuum chuté.@66 setharthe paitichlars subseguetly &icbanter dtd€astomf su@am
nmel t bl own el ast oneri ¢ adhesi ve, such as that previously described
and whi ch ar dptifesatinagpluralityooh mths)rﬂyﬁseﬂjbpaher stodftchgblg dbinder materishe Mere322. As
di scussed relatjve tqQ Figs. - 5 and_ 5 pi cal _stream of the adhesive -

ener ges fromﬁf?féfaélysﬁﬁa’ﬁﬁ‘@“hﬁ‘?‘l? éo@ﬁéoﬂﬂe‘%/ﬂé%’lﬁfét%aﬂg vaomm,§ouEss 413 f ed by

th h del t 32 tt ted. b he. heat ed
pr:ssuri zed jg'? %Sg’ffﬁ*ﬂl ve}tggﬁlnggartxes '355'5721%8939 \)g’?‘é’a : ﬁ\ g'?Ue.‘ A eﬁot ed,
h dhesi ' : di sch h

the adhesive dokl Velora¥s ﬁ‘léénhlsd Mﬁg _to discharge the

mel t bl own adhesive at a pre rmne ive terrperature

pressure, flow rat balty Ol dg

Accordingly, in a %e“élgeafi?ed g?%‘oﬂlw@?r thegl?gﬁ%‘g?‘gts&re ogﬁighes‘;‘n@?ﬁgl own |
adhesi ve is rpaitiduliitéscst dbSorblft materist ard grabitationdIROSd {throa o the VAe(Em aRGtenOr €
preferably about 149[err]C to about 177[err]C, for a viscosity in the range
of about 10, GH® between at lea;ts:m@rainwm&ﬁ)smfmmqitblovandaMnmqndhémmo}l about

20, 000 cps to about 35,000 cps. | arl the punpl ng appar at us
332 delivers asnbatrmmwsmmmégnd@vh@taradm feom an opposed pais of glug.

G St 1 but on TeAdERT AbisceseddeRtYs o Fius g1 aad Ao mes 2rpan of e
mel tblown emerges from the discharge nozzle 324 of the glue heads 322 which is fed by the
adhesive delivery system 326, and attenuated by tl_le heated pressurized air supplied
by the air delivery system 340. As noted, the adhesive-delivery system 326 is adapted
. to. discharge the meltblown adhesive at a predetermined adhesive temperature,
pressure, flow rate, viscosity, injection angle and forming distance.
- Accordingly, in a preferred embodiment, thetemperature of the meltblown
adhesive is maintained in the range of about 138°C' to about 260°C and more
preferably about 149°C to about 177°C, for a viscosity in the range of about 10,000
cps to about 50,000 cps, and more preferably about 2(')',00'0: cps to about 35,000 cps.
Similarly, the pumping apparatus 332 delivers the meltblown adhesive, at a suitable
rate (e.g., about .200 g/min to :about 240 g/ﬁ'iin)',t"ﬁ‘om'; the heated vat 328 into the
distribution chamber 334 of each of the---glﬁe.-'hedds 322 from "ﬁrhich the meltblown
adhesive is subsequently discharged as a fibrous stream fof contacting the absorbent
material. As also noted, the air delivery system 340 provides means, such as the



adhesi ve | SyghORggpently discharged as a fibrous stream forpeRpdedssdeg the

absor bent material. As also noted, the air delivery system 340
provi des nmeans, such as the WD 96/ 16624 _

PCT/ US95/ 15335 ) 49

heater 344, for maintaining the meltblown 4Pr discharged from bl ower 342 in
a range of about 163[err]C to about 246[err]C. Thereafter, the

heat ed pressuri hesders344, foi ndiitathin@dhe meltblown i [dReREPg&d froff bR 343 4Da ratice
passageways 348A and 348B to air outlets 350A and 350B for

providi ng the abfebourtlicBU ko giour QU6RC.t Thedeafbér) tharhedied pressmiked irvie supplicday
of exanple, but without limtation, for blow ng an anobunt of about 240
g/ mn of thraggtesii vhamber 346,(dinipassagepeysal4fAcanaf 348Bota ait 68flets BFTA and
t hrough a general Ig circular die tip | orifice 338 having a dianeter
of about 0.76 nPAOB fonpspyidiag she atenuggingigh velaggy airstream disqussedrabpys. By #gy ed
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still further g"oﬁﬁé‘é B?@'_hﬁﬁh@@ Hiambter toF%bBﬁFé.Zﬁ%ﬁzﬁ %‘t&éér‘r%f%ﬂp@ﬁ%ug'%?.

heads 22 are disposed generally at out’ a angl e relative

to the directi Oftepd/minl Kuatedlfrdmh @bout 190.6°C 35 IBHRITBCH Hb intd (the @i lchaber Ney
are ained generally dowward, and at a formng di stance of about

25.4 mm to abouB466f gluerheads 322.t he absorbent material. Again, when
the nozzles 324 are disposed in this orientation relative to the flow of
absor bent maine pperation pfthe appamius #00\sbown in Fig. 6, ithe glue headsdizdsaree

upon di scharge frqomthe . hozzle, i.s general]y direct]y dowward in
the sanme direct Pﬁﬁt‘%@gtsﬂéhﬁl their Bmm?m 338 are in” angppeped,facing onentation.
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322 are disposed generally at about a 45° angle relative to the direction of flow of the
absorbent material stream, so they are aimed generally downward, and at a forming
distance of about 25.4 mm to about 50.8 mm from the absorbent material. Again,
when the nozzles 324 are disposed in this orientation relative to the flow of absorbent
material, the resulting "vector” of the blown adhesive upon discharge from the
nozzle, is generally directly downward in the same direction as the flow of absorbent
material.

It will again be appreciated that the dynamics accompanying the gravitational
flow of the absorbent material, combined with melt blowing of the adhesive, will
result in a generally random network (e.g., a matrix) of meltblown fibers or filaments,
many of which will adhere to other fibers or filaments to the absorbent material, or to
both. Thus, a continuous web of a mat-like structure will preferably result having a
random dispersion of the absorbent material therein. When the sbsorbent material is
particulated, the spacing of particulates is preferably such that it will permit the

particulates to make optimum use of their individual and collective functional



fl ow of W%%lga;r bent material, combined with nelt bl ow ‘}Q'rﬂfs?glfbszgsadh%i ve,
g., a nmatrix) of

w | | result in a generally random network (e g
nmel t bl own fibers or filanents, many of which will adhere to other
fibers or filaments to the absorbent material, or to bot h. Thus, a

continuous web of a mat-like structure w0l preferably result having a
random di spersion of the absorbent material therein. Wen the absorbent

material is  characteristies.t %lthﬁteﬂd fok Qeeﬁp?%rpgf fhelthlaivh aQtsfeGhat! iS bRfwaL e abl'y

such that it will permt the parficulates to make optimum usé of

thei r indi vi dpedferabigl abait 190 @ to Wborit\98G, aedore preferat) MHBGLEGR b about 96 g of
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characteri st i absortient tntatenaérpdmcﬁlates avecgntgatedmnﬂ beetinteb hroauged dih @sgenerallpat i s

bl own, preferably about 90 g to about 98 gmgnd nore pref gr ably
about 94 g t ouai§enn disgersionbhaving a concergtgtion bEabout@gicma tobout d6g/ameandr e

contacted and "beco rr dsin er al nj f orm di spersi on
havi ng a- conc&ﬂ'?&%?% ?)Bg% 3ttoa /&?{ j?faPEPrﬁ%m“‘“flsW %?sp‘f‘tsﬁd
nore pref erabl % [r o, about 14g/cnferr] of absorbent material
particul at es wﬁ'ﬂ&ﬁ’% ﬁer Wékrrel t bl own fiber networ K.

Fol | ow ng the abov%m?ﬁggltﬁ@gm%,gﬁgcﬁsﬁ{ewﬁg% e cont# ﬂ%o%g&%v\é@% mt erial |

-within the neltbl own net wor

thereby is within themdl®lcwal ﬂbdr%bﬁr&lé,%e ReiatBke H&&ﬁﬁéﬁ@w@ﬁ?&ﬁe&kheréﬁqs ” the
substrate may .be, but is not - limted to, the stretchable top sheet

or stretchabl préferablg fteidtiownona sabsteateinatetisl. Again, the substfat©may be)bat isalot
Preferably, the vacuum source 412 associated with the vacuum chut el
406 downst r ealimited ttoe the stretichables toy 3hées arostrasehiableubacksheetd aroagstretohable a '
negative pressur? condltlon within a |aydown chute 410 and above | aydown
conveyor enve by ghe vaciyem squtice (433 W@ﬂl\‘é‘ﬁ! thei PRUER t he

R, 50 o s S 1, STl mBET

negative pressure condition within a laydown chute 410 and above laydown conveyor
356'. _lnthis mann_er,' the position and orientation of the substrate web is maintained
on laydown conveyor 356 for deposition of the meltblown network of stretchable
adhesive fibers and absorbent material thereon. As noted, laydown conveyor 356
preferably has a predetermined number of vacuum holes 414 (shown in Fig. 6A) for
facilitating the draw of negatively pressurized air therethrough supplied by a second
suitable vacuum source 416. As can be appreciated by skilled artisans, first and
second vacuum sources 412 and 416 can be‘-a-commbn--vacuumsource or separate
~ vacuum sources. Therefore the speed and volume (i.e., feed rate) of the combined
absorbent matenallﬁbrous adhes:ve ‘material d:scharged through laydown chute 410
relative to the speed of laydown conveyor 356, the vacuum level ‘drawn through
laydown . conveyor 356, and the laydown widtl/shape are considerations for
determining the thickness (caliper or density) of the mat-like -.webbing. It is to be
understood that the exemplary laydown parameters set forth for appar#tus 300 are

likewise applicable to apparatus 400.



adhesi ve f| b d absorbent material thereon. As noted, nveyor
356 Eﬂiﬁﬁg ably has a predeterm ned nunber of vacuuﬁggggsﬁg
(shown in Fig. 6A) for facilitating the draw of negatively
pressurized air therethrough supplied by a second sui tabl e vacuum
source 416. As can be appreciated by skill¥d artisans, first and

second vacuum sources 412 and 416 can be a commbn:-vacuum source or separate

vacuum sources. Thergf e@i’oungt iSeh¥s ftlﬁ%g oV, ay?t%g[‘eg) z{%r%)ha(\)'ifngtahe

conbi ned absor bent rous a

di schar ged. t hr oslgralityayf dichperit lefeetyﬁésv or including arﬁ‘it&% | héorle Q:rét@x‘?exf&ﬂgﬁuﬁént.

| aydown conveyor 356, the vacuum drawn through

conveyor 356, awiteré lkee Varjots isiyer alfelstietohpisle absdtb@® Bjerlc ke ia ?&S Ja@rbe made
determ ning the thickness (caliper or density) of the mat-like webbing. It

is to be accefdingr & dbel anwdesmbeskmess, ywherg davseparatea mpparatas s@achf or t h
for apparatus 300 are | kew se applicable to apparatus 400. WO
96/ 16624 performing substantxally the same process, with certain of the above vanables

CT/ US95/ 1533
/IZ\S thewSoa gl y5cf anged as flesirqd to achieye the desired \pronerties in the, patgh) s &B}PB’YH%f‘?Tng a

Crboai ment <2k oF fk sEeN RS, Fhe 15k 4ol e uddBlsbtoal wreBbiit!

llayers, the | aygepagparniCandBhin assembled at%h%%ngr% foda :?1 ﬂtﬁ?ﬁa?fvgl s?é{*? My

process, where a separate apparatus ormng su

t he sane procedw madetih sefdst 6r et of pidpeessivg ¢ y%ﬂﬂ@icﬂ%uccesswela&'lﬁﬂ%eﬂdas
desired to achieve the desired prgpdeyﬁl es fﬁg the patch) is enployed for

each of the regslownt onea Imwmsly Tiade | layerr S Rusthérdnore, g ccqidd dealnined as a
si mul t aneously at eac paratus and then assenbled at a downstream
| ocation. Al temmogmsmmd&ﬁﬁwedwpf%mﬂummspmﬁhng es or set of

rogr essi ve steps, th ea uccessi ve layer being laid
prog P one Cbodisment the resultmgymat-hke wgeb of absorbent material and

meltblown adhesive may be in a rectangular arrangement. In another embodiment,
after entangling the absorbent material (e.g., which is particulated) with the
meltblown adhesive, the resulting combination may be cut and shaped into a final
core shape for subsequent delivery and lamination as a core between a topsheet and a
back sheet for forming a diaper. Conventional diaper forming techniques may thus be
employed.

Preferably, the stretchable absorbent core is laid down between a web for a -
topsheet (of the type previously described) and a web for a backsheet (also of the
type previously described). The web for the topsheet and the web for the backsheet
preferably are conveyed opposite each dther prior to the stretchable absorbent core
being introduced therebetween. After the stretchable absorbent core is introduced,
the respective webs are brought closer together until they each are in contact with the
core. A resulting assembly of layets (ie., top sheet, core and backsheet) is
compressed, such as by passing it between two nip rollers that are spaced apart by a

distance as low as about one-half the thickness of the diaper assembly. Preferably,



down on a previously made | ayer. Further mor e, t hey coul d_be mxed a
homogencW@PH§@Ad and delivered to produce x/y/z axis prBFFPFRGS3

In one enbodinent, the resulting mat-1i ke web of absorbent nateri aI and

mel t bl own adhesive may be in a rectangul ar arrangenent. |n another

enbodi nent, after entangling theszabsorbent material (e.g., which is
particul ated) with the nel t bl own adhesi ve, the resulting :

subsequent o paeil iBfiesr BERE RlenbR, O el ins ¢ ricknass iR BOR g,
back sheet f%sé%mmog:simﬁﬂ omv&n&'n&p%;so%gnpa&r%ﬁmn@fa techni ques may

thus be enpl oye era e stretchable

absorbent core is Ceistuctishnofé dRpBrsds \iRishddoby Sonventional $tepsere@imingfegt he

type previously described) and a web for a backsheet (also of the
type previ ouséutoutsgoiningah topsieet wetheback sheet (therebycericapsakiting) theveplee)f ad t he

backsheet preferably are conveyed opposite each other prior to the
stret chabl e a#sdingsyitable fasteners. bei ng |ntroduced t her ebet ween. After the
stretchabl e absorbent core jis introduced, he respectl ve webs are,

brought ¢l oser togéﬁmﬁhﬁlﬂYenf'ﬁﬁya%hd&ﬁcﬂb%%H‘Fﬂﬁﬂ vﬁefefP"FPlE"cmam

i(:gre. A resultlgg gﬁ%ng.lle% sthwg'gmwgsﬂdtoﬂéheetﬁ“%ﬁ%g ktfﬂgst)

-are spaced ap@ﬁtsp%l/m?dscogeof ngraylkg@;geﬁlm | ow as about one-hal f. the

t hi ckness of I aper asse erably, WD 96/ 16624
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the resulting thickness of the assenbly of Iayers has a thlckness rangi ng
f rom about 2.85 mmto about 5.12 mm O course, it nay al so be

t hi cker or thinner. Construction of the diapers is finished
by conventional steps of formng | eg . cutouts, joining the topsheet

to the back sheet (thereby encapsul ating the core), and



‘addi ng sui W#ﬁﬁ st eners. Al t hough the i nvFdgRen36 been

descri bed ticular reference to certain preferred

enmbodi nrents thereof, variations and nodifications can be effected within
the spirit and scope of the follow ng clains. WO 96/ 16624
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CLAI VE: 1. A stretchable absorbent core, said stretchabl e absorbent

core characterized in that it conprises: ”u l g |
mat eri al capabl e of absorbing a |iquid;53and }]”ﬂl m{ }“ﬂﬁz
network of a second material for adhering to said first" matekiaf s =

and incorporating said first material in said stretchable network, said
stretchabl e network bei ng capabl e of ' formed into a first :
configuration havi ng a predeterm ned disrension in each ofthe
X, y, and z directions, said stretchabl e network bei ng capabl e
of being stret ¢theyl stpstcinblel dbsarbéntBoref sadd stretchable absorbent &dré @hdractaddeddve a

second confi guratgyj ' tretchabl e network being capabl e
of returning subébgﬁﬁﬁ°§?ﬂ"§°’?o said first configuration after renoval of

said force; andd stretchabl e absqrbent core bejng capabl e of absorbing
liquid in an anod} a§rst matesighcapabjeobabserbinga liqpid; asd  \wej ght, as neasured
when dry, and being capable of stretching to at | east 100%to 200% of its

o[)i gi lr)nal di mensi qb)a streteliablearniorkaif d second thayeridl fo_eaﬂﬁeﬁiﬂgtosgidlﬁrs; ﬁateiﬂlde .
absorbent core accoggd;; l'bgqﬂﬁl 3 sel ecte
fromthe group cons%ﬁllﬂ'ﬁ)g 0 ﬁqﬁ%ﬁgﬁyﬁt&ﬁ%@%@b@gfbeﬁt

gel l'ing rrasteatehable netweark being capsble|of beig farmed into a fisst cpsfiguedtion| ose
fiber, a polyethyl ehfving a predeterniifedadiedsiintn eadhf the) ¥, did<d difeRfions)saidOf .

Tncluges o o ERRR; Sy g Batie pibeng sisEhrd B idliSuonioth ™ o

.

structure foam absofdseato achievs 4 second configuration, said stretchable networktbeing sai d

particulates having 'of r Bybstantiaf o1 Hrst o m'iﬁﬁ;r removal of 100
T e 0 e oy et oot e e el g ¢
liquid in an amount of at least 1900% of its qverall weight, as measured
when dry, and being capable of stretching to at least 100% to 200% of its
original dimensions in at least said x and y directions.

2. The absorbent core according to Claim 1 whereip said first material is selected
from the group consisting of a foam absorbent material, an absorbent gelling
material, a straight cellulose fiber, a curly cellulose fiber, a polyethylene
terephthalate fiber, and mixtures thereof.

3. The absorbent core according to Claim 1 or 2 wherein said first material includes
a plurality of hydrophilic, fiexible open-celled structure foam absorbent material
particulates, said particulates having a pore volume of from about 12 to about
100 mL/g and a capillary suction specific surface area of from about 0.5 to 5.0
m/g.

4. The absorbent core according to any of the preceding claims wherein said first
material is present in an amount of about 90 to about 98 parts, by weight of the
overall core.

5. The absorbent core according to any of the preceding claims wherein said second
material is an adhesive comprising an A-B-A-type copolymer, wherein said B



4. The absorbent core according to any of the preceding _claj rein said
first WO96/16624pterjial is present in an anount of—about ﬁs?%‘%%%ut 98
parts, by weight of the overall core 5. The absorbent core -
according to any ofthe preceding cl a| wherein saumﬂfmﬂml,uml UIIL

material is an adhesive conprising an -B-A-type c said B
WD 96/ 16624 .

PCT/ US95/ 15335.‘om onent ofsaxd co

P°|,>¥"‘ 15 selected from th? ou consnstm of bu

conmponent of s ‘go yner romthe ﬁ&aﬁ nsi s |ng of
but adi ene, et Y uta ?’P?ylsPUﬁi‘eadﬁyé’r?é"quﬁ?ﬁTs%@e %‘WP%‘ IERHRERBS St yr ene,
st yr ene- but adiand mixttnes diereof. and m xtures thereof 6. The

absorbent core according to any of the preceding clains mhereln sai d second

terial f th
1)) g e i Y e 1
stretchabl e atmasenabisipresgtdn amamaunt of abquy 2ite, 10 parts, by wejghpof S°EQ§H"br| ses:

(a) a stretchaghe network including a stretchable material having a
conponent conprising a block copolyner selected from

styrene- but adi £age §|{a¥ "aﬂ&xbentcore smdstretchﬁl’ilt\!&ﬁ%?oeﬁié&f%ﬁ% imtyrene,

styrene-i soprene-s and

(b) a hydrophltWésmsorbent mat eri al bei ng di spersed in said net wor k,
sai d .. absorbent material having a-flexible open-celled said
absor bent (a)astmmabhmavorhinchﬂmggm&iemammmmwmnmmahout 0.90 to

about 0.98 kg foE“ffﬁ‘"“? Lt?llBME?J of said
fibers. - 8 a sor%ckn?pogme accor? al m V&\gergl n said

absor bent . mat er i #yrene ethylbutadieneqstynens, gyrmommngrmmrstmmm i cul ates and
a plurality of saﬁﬁaﬁ,ﬁ@rtlculates sai d ' plurlity of first
particul ates and. sai d pural ity -of second partil ates bei ng - adm xed

and profiled I(9) §ﬁﬂnﬂo&ﬁﬁm absorbent material bemg dtspersed m said network, said -
absorbent matérial having a flexible open-celled striicture, said absorbent
matemlberngpresentlnanamountofabout090toabouto98kgforeach

approxmntely 1 0 kilogmn of sald ﬁbers

8 'l‘he absorbent core accordlng to Chun 7 wherern said: absorbent material
includes a plunllty of ﬁrst particulates and a plurality of second pameulates, said
plurality of first particulate: andsatdplurahtyofsecondpamctuatesbemg
-admixed and proﬁled in said network




