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MAKI NG STRETCHABLE ABSORBENT ARTI CLES CROSS REFERENCE
“TO RELATED APPLI CATI ON This a pI ication is one of two commonly
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rel at ed application is entitled "Stretchabl e Absorbent Article Core,"
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Attention has been given to di apmhgc@pqﬁgm&gméﬁe st andpoi nt of

i nproving the functions of acquirtng body waste materials fromthe body of
the per son weieipiéseht invehtion lates S@'sﬁétb%let SRofefitlarticies hfdg Wdivdte
material fromthe - wearer's body, and protecting the clothing of such
i ndi vi dual , ancdonfigurationy rWhiche aret bagable of elastjvally defomning mordspomsente fantes
contact with such waste. In addition, attention has been

exerted by the wearer and are capable of returning to substantially to the first

.conﬁguration. The present invention relates particularly to a method and apparatus
for making stretchable absorbent articles, namely a stretchable absorbent core.
BACKGROUND OF THE INVENTION
Absorbent articles function to acquire, distribute and store urine and 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 acqqiri_ng body waste materials from the body of the
person wearing the diaper, isolating the acquired body waste material from the
wearer's body, and protecting thé clothing of such individual, and other surfaces that
fxotentially could come intoj contact with such waste. In addition, attention has been
devoted to impfoviné diaper comfort, such as by reducing occurrences of events
commonly assot:iated with diaper wearer tliscomfort, e.g., without limitation, balling,

slumping, cracking or tearing.
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O her patents of potential background |n¥erest i.n di aper technol ogy include
U S. Patent Nos. 5,196,000 (Clear et al); 5,176,668 (Bernardin); 5,176, 669

(Klenp); 5,176, 67 Qthérqfatenks6f. ﬁstetﬁla) bae'itgﬂohﬁd GrftdrebtRAGHADeP techtholdy incRBé

-

5,176, 672 (Bruenmmer ‘et al of which are hereby expressly
i ncor por at ed (hySr Parhe NG, rser%wuo (Clear eNaho [ 76;668s (Bérnardin),e5836,66% U. S.
Pat ent No. 5,197,959 (Buell) (incorporated by ref erence herein).

Most nmodem cQKlempo,l 8176,629 {Roesslee etlial)p Sskii6l65 1d(Raessler étnal);uate a17662dr bent
core structure that functions to.absorb exudates di'scharged fromthe body
~of the (Reemater el iof yhich aeeskerelyr expressly. ingerposatechbyasfrrensa dereibs or bent
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ban of cellul 938 fi QO her  conventi onal materials are discussed
herein. Wil & gﬁgﬁe %ﬁ@ structures typically exhibit good = - absor bency

characteristics, E@ gﬁ'ﬁ%q \faﬁéble dloﬁdsﬁlle dﬁpérb rcladeQn S fc?b&l'f' under

no_rrrel wear S|tuat|onsa return;su stantla y to their
ori gi nal coreC&Rfchb it i fafdtions to absorb exudaiés dnéi:h&l@&d fidfh tHelsudgfairthe and a

need has devel oped for an absorbent core that is capabl e of
stretchi ng unarerndomhonls,ahesesédresinclods a cmnebmorﬁl mbmrhgmttgellmg amdverihy
(which may be referred to herem as an "AGM" matenal) or a conventional
superabsorbent mater_lal dtspersed ina batt of cellulose ﬁbers. Other conventxonal
materials are diScussed herein. While' such core structures typically exhibit good
absorbency charactenstlcs they tend to be hrmted in thelr ability to stretch under
normal wear situations and subsequently, to retum substantlally to their original
- conﬁguratton | N
It is desired, therefore;_ and a need has developed for an absorbent core that is
capable of stretching under normal usage situations, and confonning to the body
shape of the wearer, while still exhibiting excellent absorbency characteristics, and
while not slumping, ballmg, craclung, or tearing. | |
Recent developments in the absorbent artlcle mdustry have included
unproved stretchable topsheets and backsheets The abthty to use such topsheets
and backsheets, however may be limited by the stretchablhty of any core element
employed. Thus to lmprove the overall stretchability of absorbent artxcles made with
the lmproved stretchable topsheets and backsheets there has arisen a need for a
stretchable core element.
A stretchable absorbent article, namely a sanit-ery 'napkin", is disclosed in co-

pending commonly assigned PCT application No. WO 93/01785, entitled
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the names of Litchholt and Lodge. SUMVARY
OF THE | NVENTI QBfasticizing Garments;" filed June 30, 1993 in the names of Litchholt and Lodge.
SUMMARY OF THE INVENTION

The process, article and apparatus of the present invention are predicated
| upon the discovery of an improved stretchable article (e.g., a stretchable absorbent
core, a stretchable absqrbent core insert, combinations thereof, or stretchable
components for articles §uch 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 bermitting it to stretch or otherwise
elastically deform in response to forces incurred dim'ng ordinary wear, and to return
substantially to its on'gihal configuration after thé forces are removed.
In one embodime_r_lt of the preéent invention, a disposable absorbent article,
such as a diaper, is constructed to include a backsheet, a topsheet 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



‘The process, article and apparatus of the present invention are predicated
upon the giowg y of an inproved stretchable article (e. t chabl e
absor bent Ass core, a sStretchable absorbent core mse?Fm% %Ir' ations
t hereof, or stretchable conmponents for articles such as, w thout
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ordinary wear, and to return S y to its original

confi guration afteAccérdingaoahs pmeessrdﬂthu @fesent invention, a continubll SYd8ess is
enbodi ment of the present invention, a disposable: absorbent articl e,

such as a di ag@ployedthabineludesshestepsofipnepacing the stretchatiieedre and ssseablingithend a
stretchabl e core, between the backsheet and the topsheet. The

backsheet. pr eF'é?tﬁlEﬂbgf GO ntRy@ diaper chassis, (i.er. detyeen &heybacksheetcand thetopishest). or

non- por ous pl that.is sub tanti al | astic in WD 96/ 16625
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substantially elastic portions. " Accor dess of {

the present i colleotioror stfea@Pof thel&bs&bﬂ{t%&éﬁal' In one embo dﬂﬁrt of
i ncludes the steps of preparing the stretchable core a asse I ng t

absorbent material includes a stream of particulates of the absorbent material (also

referred to as "partrculated absorbent matenal") Melt blowing of the adhesive
produces a stream of heat-fusible discontinuous rmcroﬁbers or filaments either of
 discrete or mdetemnnate 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 matenal) and under the forces from melt blowmg, the fibers deform,
collect and solidify to yxeld a generally bonded, randomly tangled mat-like network
capable of contalmng the absorbent material. In one embodiment, the resuiting
stretchable core is assembled between a first stretchable, hqurd permeable or porous
web (preferably the topsheet) and a second stretchable liquid impervious or non-
porous web (preferably the backsheet). One or more sur_table diaper configurations
can be cut or otherWise.prepared, and conventional diaper ﬁnishing techniques (eg.,
fastener attachment) can be employed. |
The apparatus for the manufacture of the diaper preferably includes a
plurality of sequential processmg stations. A first statron is provrded for fomung a
mat-hke web of the stretchable core material by incorporating a predetermined

amount of the absorbent material mto a network of the stretchable bmder material.



1stretchab|a, 16625t 0 a diaper chassis, (i:e., between themﬁtgggymts and
t he topsheet ; The stretchable core is prepared by contacting the

.absorbent material with the - general |y stretchabl e binder, and
‘particularly by directing-ast one streamof a *.  melt-blown adhesive,
which preferably includes an’ el astoneric cbnponent, into a

coll ection or streamof the absorbent material. I'n one enbodi ment, the
stream of I oaleprthe Rlst UBGGH s bagtFloiSernd i it Al Of
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or filaments is injected into the stream of absorbent materi al
(i.e., so that statior preferably inchudes means fortonyeyingia mesered quantity of tie absbebent he
forces fromnelt blJowing, the fibhers deform collect and solidify to

yi el d a gener amajerighatia Predetaspuned velagity ta dherdischarge enrb ofigrdelivery chutecfapabl e
Str et chabl e coPSeEhEE ecopripus oasulnted WeRD, Addueralishe B¥ stigoh BlERe bl o
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fastener att aclafpiiten GbrofiBers "o | fitiifiéhts that is subsequently ihj2@ted IR th Wbsorbent t he
manuf acture of the diaper preferably includes a plurality of

sequenti al proaeseriahstreatedischarged Ao theidelivery ciute.i Baydoomi afié desolidifiéatiofiiofg a
mat -1 i ke web of the stretchable core material by incorporating a .
predet er m ned the randemly entangled tadhesivesfibetscort filamenss intérspented withntheabsdcbent t he
S € Meaverial rasalts ia the formation of a as-ike 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 meltblown adhesive on a
continuous laydown conveyor. Optionally, the mat-like web of stretchable core
material canbelaxd down or d_eposited'on a continuous envelope material, preferably
the porous stretchable topsheet for the dnaperytafonn 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
deliveting one or more finishing webs, such as elastics or fasteners, for lamination to
the stretchable topsheet and backsheet. | |
Among the many adv#ntages 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



In general, the first station is adapted to deliver and inject one or nore

streans of_the bi nder material, which is preferably a neltbl own
adhesi ve M?ﬁ’l’(j‘@ne or nore elastic conmponents, i ntBFTUDBABI0 of the .
absorbent material. Mre specifically, the first station preferably

I ncl udes neans for conveying a netered quantity of the absorbent

material at a predeterm ned velocity to tge di scharge end of a delivery
chute for - establishing a continuous particul ated stream
Additionally, the first station further ~I-ncl udes means for
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t he porous stretchabl'e topsheet for the diaper, to forma generally bonded
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over other absorbent cores can bé prepared efficiently and in a

.conti nuous mardigper pifirably having a generally stretchable or garment-like chassis. Of course,

Lo

the stretchable core is not intended to be limited to such applications. It may also be
used simply as an adhesive I_J_oqnd core material in a S‘Wal generally non-
stretchable chassis. Abﬁﬁﬁt}&ﬂlcles according to the present invention (which are
typically _disposable and éenerglly will be diécarded after a single use) exhibit
improved fit and corﬁfon_ ch_digct_eristics over conventional non-stretchable absorbent
articles, without substantial sacrifice to absorbency characteristics.

BRIEF Désg'm'ng' N OF THE DRAWINGS |

While the speﬁiﬂcétion conch.xdes' with claims particularly pointing out and
distinctly claiming the _sub_ject matter that is regarded as forming the present
invention, it is belieﬁed ihat the invention will be better understood from the
following description, which is taken m conjunction w1th the accompanying drawings
in which like desi_gnatiqns are used to designate substantially identical elements, and
in which:

Fig. 1 depicts a core of the present invention;



‘absor bent wglhgnéeds capabl e of providing substantial absorbepgymshoissserhen
stretched and when not stretched, thereby taking advantage of the

beneficial characteristics of WO 96/ 16625
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the absorbent material, but not sacrificind substantial sorbency for
stretchability. The ¢ore is thus capable ofi.exhibiting inproved
l'iquid acqui si tFigniA ldegitts d.seiontof kheldor®f Fig, 1 takerbdléng lirfési1A-BAOr age
characteristics and inproved core structural integrity properties,

as conpared w t FigvHB depiets agastiontof arvale difsedbativeand rpsheEhandcobackstiestoof a

exhibits substantial stretchability and resiliency; that is, it wll
permit def or mat dieperduri ng use and is capable of returning
substantially to its original configuration. |[ts deformability
charact eri st i csFige? gepicts another @&%@%W%@‘ﬂvﬁﬁ% and to conform general ly

to the wearer's_bogdy shape during. nornal venent s. The ahsorpent core
general |y Flgv\?%(lde B‘lgaéF?}}‘r‘ﬂ‘&ﬁ%ﬁ ?°r5Pfﬁg£g§%§Bﬁ$ ﬁ?f@l%;é#‘& ce, and

exhi bits generakl y.hi ' A operties (including, but

not limted to §t§y3Q%ﬂ%ﬁﬁﬂé,tﬁerﬁoaeu?ghg%egﬁ@,u{V,th,E,’{n. |iquid distribution

or liquid storag QA%ﬁﬁfsiaesg%tisdgrﬁm&rEB{sFi?ai %ﬁgngp% 3\,\12_'% turated.

states. The abso bent core ends Itse i~ especi a to integration
Into a dFigPatis #Eidé eleddtion view b8 pleférféiedppatavustor fiaflfadthfingdd mat-like
garnment-1li ke chassis. O course, the stretchable core is not

i ntended to be kebfdrade hoa stetthablemorembtersls. [t may al so be + used

sinply as an adhesive bound core naterial in a coventional generally non-
stret chabl e chaFig $. is/bschematic view bﬁlaesapawmsdbngeli\@ﬁngenqhb&ehﬂlwﬁm i on
(which are typical]y disposable and generally wll be discarded
after a single adhepivesnaminjection segment9fithe apparatys of FéR. donf ort characteri stics

over convent| Onﬂg. 32k itpgretit pe%ttljxlmeal %bevsvoc; a%negcemplary extruder die or glue head used as

the injection segment of the épparatus of Fig. 4; | |
Fig. 6 .is a side elevation view of an hppMS for use in another embodhnent for
manufacturing a mat-like v’éeb for use as a stretchable core material;
Fig. 6A is a partial plan view of the cdnveyor 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 giue fibers.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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 tpl absorb and _cdntain the various
exudates discharged from the body. |
As used herein, the férm "disposable" describes absorbent articles which are
_not intended to be laundered or otherwise restoré& or reused as an absorbent articles

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



articles, wthout substantial sacrifice to absorbency characteristics.

BRI EF DE%b E OF THE DRAW NGS VWi | e t hepepesysiiszet i on
concl udes w't aims particularly pointing out and distinctly
claimng the subject matter that is regarded as formng the present
invention, it is believed that the invention will be better understood from
t he fol l ow ng description, which i& taken in conj unction with the
acconpanyi ng draw ngs in which |like designations are used to
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Fig. 1A depicts a section of the core of Fig.1 taken along |ines I AT A
Fig. 1B depicts a agGist®mefdin, 2sGQtRabit" Siefeds ¢ g & drPRARRel shdlc
backsheet of a di aper; . - Fig: 2 depicfs another core of the
present i nventelastically or otherwise d;:forﬂﬁelahtqoallytm responsetto @rforee, such tlapitemayf bé=i g. 2
taken along lines 2A-2A;, .. - Fig. 3 dep| cts another core of the present
i nventi on; extensnble:mg lergth ﬁe'-pl mtsiealowmdmh digéctionk andjor width Fi.¢;, iB theaken

al ong I|ne 3A- 3A a side elevation view of a preferred
appar at us for trmstsaétfmonba@/mtb%dkrectmss and to Wfsﬁ\’s‘ﬂ%‘él?h@ ‘E§ %F@( chabl e

core material ;

f
del i vering melprseshed @Pﬁéﬁ'&ﬂéﬂ z@ier the erggagj%&\qv%/ %orgnsp i ﬁ% t?'g{grrent
of the appar atsﬁ‘ He%rs i rthe mty ofa 5 é%entﬁ@térsmﬂe BRpldr e atfiGL kd’él&énd"d ew of

~an exenpl ary éx use
minimum of 10% at 25 grams of force; a mlmmum of 100% at 40 grams of force; (

v

and 2 minimum of 200% at 60 grams of force The article should sufficiently
recover to at least 95% of i its onglnal dtmensmn upon relaxion of force.

As used herein, "partlcnlates"_, in the context of an absorbent material, refers
to absorbent material in any:forrn, sheoe, or size including but not limited to
powders, pellets, grains, discrete length fibers, or the like

As used herem, "hquld body exudate” refers to urine, runny bowel
movements, or other matter excreted from the body. Unless otherwise gleaned from
the context of dnscussnon, references to a "hquld", "fluid", or a "body fluid" herein
shall include hquxd body exudates

As used herem, "absorbent" refers to the ablhty to absorb body exudates,
such as urine.

As used herem, "llquld acqmsrtlon" refers to the act of receiving a liquid
(e 2., a liquid body exudate) from the body of the wearer.

As used herein, "liquid distribution” refers to the act of transporting a liquid

| (eg.a liqoid body exnoate) from a first location to a second location.

As used herein, "liqnid storege" refers to the isolation and maintenance of a
liquid (e.g., 2 liouid body exudates) within a Qnerally predetermined region or

volume.



*the inject wuenegmsent of the apparatus of Fig. 4; FraEudesiisase si de
el evation view of an apparatus for use in.another enbodi nent for
manufacturing a nmat-|i ke web for use as a stretchable core material;

Fig. 6Ais a partial plan vi'ew of the conveyor including vacuum hol es; and
Figs. 7A, 7B and 7C are m crographs depicti®g an exanple of a stretchabl e
core article containing AGM particles entangled within a mat of
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nore specifically, refers to devices which are again

in proximty tookkelumedy of the wearer to absorb and contain the various
exudat es di scharged fromthe body. As used herein, the
term "di sposabl " dedsniseskhereins'tslidper!t engompassessnostvinlyna diaper of the type intensied
I ntended to be Iaundered or otherwi se restored or reused as an absor bent

articles for usejbydnf lsﬁ’éfh’ééf@‘ﬂh%éh%’é@ﬂt artisles dnterded forjuser byeindiyidyals gl e
g?ﬁ- / 3285 / Eggggr %? arYy age?e g.. incontinent mgmd%lalsg including adults. -8

recycl ed, conposted or otherw se di spﬁse of {n N envi ronrrent ally
conpati bl e manner) . €herein, "stretchable"

L5 2 e L el o 8 A cor of NS bl
oo, |1 G P, 1 1 18, 00 g o ksl sdain

return subst ant ipedfergbly chas asmarrlikgiforh, which includes a first predetermined amount of an

abébrbeni material (discussed in greater detail herein) incorporated in a network of a

stretchable binder material. The absorbent material (also referred to herein as an

"absorbent") preferably is employed in the form of a predetermined amount of

particulates. The binder material, which preferably is a meltblown adhesive having

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

.qot limited to contacting the absorbent material, bonding thereto, or bonding to itself

to form a generally interconnected stretchable network for effectively isolating and

maintaining the 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 ﬁredetermined dimensions in each of the

X, ¥, and z directions shov§n in Figures 1-3. The size and shape of the core is

| generally governed by bractica] considerations such as, without lﬁnitation, the size

and shape of the uitimate 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



unstretched configuration after the force is renoved. Mre specifically,
the termvﬁgal“ﬁtretchabl e refers to: the ability of a lpepikésimsmr w de
strip of € article to extend a m ni mum of 10% at 25 grams of .
force; a mnimmof 100% at 40 grans of force; and a m ni num of 200%
at 60 granms of force. The article should sufficiently recover to at
| east 95% of its original dinmension upon A8l axi on of force.

As used herein, "particulates", in the context of an absorbent material,
refers . a6 @eRid RRlCddnsity +an§ag>ﬁoﬁrpasam SOHEm> @6 aBbEC16 ?@ha‘d' ng
but not limted to powders, ‘pellels, grains,.discrete [ength fibers,

or the like. and more preferably #outiDOd/dmet & about l1iaqine? tae sheasurediad £pressafer s to

urine, runny bowel novenents, or other matter excreted fromthe
body. Unl ess obfiédvPac(0 psi))edTHer core, however, i preferably eapiablefof cibsarbing i(amd
references to a "liquid', a "fluid', or a - "body fluid" herein shal |

i ncl ude |i qui dthsrrefterstodng)diquid body exudates in an amguntsé tpastepetorabouta B9Mpeht

f to the ability to abso d dates.. " | ( L
e Ch e o b ek PR ARS8 v e weien S B ek
liquid . i qui-d- aj fr. e body,.af th )
L o i o 3400 o B 00 5 N bl O S e 8 VRS
liquid “/e&h&; deﬁtih&%ﬁs&ﬁ?ﬂc&%ﬁﬁésﬁb@a@ 1@ first location to a

second | ocati on. _ erein, "Tiquid storage” refers to
the isolation and g BhéBMBEAmENt, @ representativk iséitiofl dfSsubh a ébré, KiNing iRy
exudates) within a generally predeterm ned region or . vol une. WO
96/ 16625 ‘predetermined dimensions in each of the x, y and z directions, has an absorbent

PCT/ US95/ 15336 - B o ) 9 (
capacity and expansion properties such that it.is capable of expanding substantially

uniformly in each of the X, yand z directions to diinensiohs of two times to about
three times, and préférably up to at least about ﬁ;re times the initial pfedetermined
dimensions in a substantially fully saturated state (i;e.; with liquid body exudates). It
is also possible to vary the core so that it expands dxﬁ‘erent amounts in different -
directions as will be apparent from the discussion herein. Further, the core may be
designed with one or more densities selectively located at various positions within
the core, for varying the propei'ties or perfonnance'chafacteﬁstics at irarious core
locations. o |

A preferred core exhibits the propemes as described in Table I set forth
herein. The core also exhibits a bending modulus of about 25% to 50% of the sheet
form as described in Table L It should be noted that evén 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 appfoximateS those prdpcrties as well. That is, the
process, article, and apparatus of the present invention. seeks to yield an absorbent
core that exhibits properties and characteristics that substantially approximate the
advantageous properties and characteristics of 'the_ absofbent material by itself, its

sheet form, while at the same time, exhibiting substantial stretchability.



*As used hergj binder" refers to a first material (e.d., pcifkds

mat eri al ) fvgégm“g i sol ating and mai.ntaining a second nateri gfdll\?\f:‘tshi n a
‘general |y predetermn ned region or volume. As used
*herein, "diaper" enconpasses:not only a diaper oftthe type intended.

for use by infants or children, but absorbent articles intended for use by
I ndi vi dual s ' of any age (e.g., incontinent jindividuals), including

S T el supiph i srppery groperies ripk stk B .

Preferred enbodi nents

shown in Figs. . %ﬁm éA' HENR! 2t.0h core
preferably has gndréﬁﬁeﬁfgf%% m-. \%ﬁisggg}lnc nltjadgé a ?i '?‘s¥ b%?é%%@%‘?{nﬁahg%k gfmunt
of an . algeich&Nhp fR 160 trb0dod o Gt DHthal Hinfth€6dsSdt R lagively W Sdddllus
i ncorporated in a network of a stretchabl e binder material. The

absor bent nat er iexten§ioh force @f £ 3BE9 gfanfieforiebaséd éma one centimeterbside bamplé)) at
preferably is enployed in the formof a predeterm ned anount of ] '
particul ates. Traboltti Hi0%6 elongationapeakih andh rezowéretoads| lgast abeut 5% lof shaorgihalsi ve
havi ng one or nore elastic c&r;gonents, preferably is enployed in

fi brous form i n dimensions whilgralspcheingrianableapfoahserbinenliquid inian ameynisef deleaie or
nore functions, |ncludi byt not. linited to contacti.n he,. .
absor bent rmt er i3gput agﬂ%nﬁytﬁér@"ﬁ?‘] oveigln @f rthe eprey apd ; retainin 'S’et’bqq‘%r m a
generally intercgnnected stretchable.network for effectivel.y isolatjng.and
mai nt ai ni ng the ‘@Ee%#‘ggl?ﬁ -Whr?ﬁttg?icaﬂrgﬁtcﬁ egng' 8P 3?'?5? e’ﬁr@ﬂéﬁe&ﬁ{cﬁ'@% the

regi ons or I fH(?@rt n LN C . h
encapsul at ed, panr‘?qug |§ r @l%l‘ffc,a‘ei E&gﬁhgd t%h&e%%*%%sngﬁtr@%ﬂggloét ¢
envel ope-type StabssrbeHtCarticle, in a preferred emBGEmeR! Gvill’ Sicesdlahd dbfina26 héve
nore predeterm ned di nensions in each of the X, y, and z

di rections showproperfiesgfitiescore, 3uch that the forcesvéqairsito exfend ke cops areinmsked or
general |y governed by practical considerations such as, without limtation,
t he size hiddendbyshegreatef fortes requiteduo extend theitopsheetrand backsheet oagesialst i ng.

the core, and the desired ] ]
as a total absorbent article. Thus, the core conforms itself to the performance

requirements of the absorbent article.

TABLE]

FEATURE _EXAMPLE I FOAM_ EXAMPLE 11 FOAM

Structural Features ' Units
Pore Volume - 368 3138 mL/g
Capillary Suction

Specific Surface Area 135125 = m?/g’
Density 00290032 glem’
Average Cell Size 40 37 7]

Mechanical Features

Strain Under 5.1 kPa
Confining Pressure 52% 31% %

Flexibility >1 >l bending cycles



anmount of absorbency of the absorbent article. In one enbodi nent, the core,

when

preferably, about 10 g WO 96/ 16625
PCT/ US95/ 15336 : _
16 g, and has a density ranging fromabout .07 g/cnferr] to about

t o about

.16 g/cnferr]

g/cnferr] (as measured at a pressure )
core, however, is preferably capable of absorbing (and thereafter

10

of 1.4 kPa (0.2 psi)). The

storing) liquig Rgd%, e datsg%/ in an anount at |east up to about 1900% of
its dry wei ght /®] Rk Py about 2900% of its dry weight, and nore
pref erably Compressigtit 3400% t o ab®a¥e 3460% 86 its dry weight. Of

course,

hi gher and | ower

“wei ghts, densities and absorbencies are

possi bl e as we[Fluid Handling Properties | n one enbodi nent, a representative
predeter m ned di nensions in

each of the x, Abseétbéht Zaghicit Ghdep apreshiate ofN -absor bent ' ‘capacity and
expansi on properties such that it is capabl e of expanding substantially

section of such a core,

uniformy in eagl iph .09s

t o about

times the initi ?I“t%zﬁlgfp% m ned

fully saturated™s

her ei n.

core

three tl?,mes, and pr

., withliq
Further, the core may be

| Hceftd.@kBa capacity
at5.1kPa -

Vertical wicking time

toScm :

having initial

e

y. and z di3tr5?r:§a:li?98ugmflgi mensi ons of two tines

at | east ‘about five
nsigns in a substantially

L?f‘é)g%ye Btes). It is

al so possible t r he .core so that it _‘expands different amounts in

di ff erent gl\i‘ia?é?-gﬁfﬁ'l)ns as will 23¢ Zppar eMLl/Brom t he di scussion

] designed with one or ‘nore.
densities sel ec6PW@ryl.PPsdt ed at vari d3® pb8iti endggwi t hin ~ the
core, for varying the properties or performance characteristics at various

652 79.7

105 120

Absgrbent capicity at a height up to:

1.3 cm (0.5 in)
38cm(1.5in)
6.4 cm (2.5 in)
89cm(3.5in)
11.4 cm (4.5 in)
.14l.0 cm (5.5 in)
16.5 cm (6.5 in)
19.1 cm (7.5 in)

Adhesion Tensionin 65+ 5
dynes/cm Synthetic Urine

- 309 26.7

30.7 26.4
28.0 25.3
26.6 24.8
18.7 24.0
0.6 233
0 218

0 141

-30.7 37.8

%

sec

" woo6/14626, Wei ghs in the range of about 8 g to abauirnigds/sszend nore

and nore preferabl y2about .09 g/cnferr] to about .14

(

»



‘A preferre xhi bits the properties as described in Takheudesggssforth
her ei n. Thgv‘fcgyglgszgl so exhi bits a bendi ng nodul us of about 25%to 50% of the

sheet formas described in Table I.. It should be noted that even

't hough the properties of Table | are discussed in the context of a
sheet formof the absorbent material, it ig43 preferred that the
overall core approxi mates those properties as well. That is, the

Bbsorbent " 2o EnEORR e eRiao S Rienl KRR BTN ik
char acter | st | coPaT o gl fsorbent, anicld HQERTR e EBRLS bESRRA, yoing

form while at themssml techiiques (BahiE-fold G0 BRI ol bF BRNIKE, Sacked WO

PCT/ US95/ 15336 and packaged, and then to achieve its desired size, shape and pérformance
The el astic, stretch and recovery properties preferably are such that the
core, i nclasesteristics whendinis latemgsed. structure into which it may be

i ncor porated, can be stretched up to 100 to 200% of its original

di mensions at a rel aExamplgs |0b suitakle| epse shapes inglude rfectangulas: deut-glays, “T39. 59
Ol ongat 1 o' (poaRJEPeh ARRBE G porTarions Hiescot B e e dn,ne sbagiieby syt 25

Pt " " etoRE U AP TS, Beord RhGaPrertait ol I D, 181, 1
et ol o st uct ufad 1B, % B8b Rolnic e WS o e layer” B ahétie brdBafiunly 20"

and backsheet mhéwever! uMiplé "®re layers a#9Sétnkedplatéd,t sicheas iillustratede fviithoae
enbodi ment, will exceed and dom nate those properties of the core,

such that the f limitetiorriaQigures, 24, 88hdB84.t he core are masked or
hi dden by the greater forces required to extend the topsheet and backsheet
materi al s Fig. 1 and Fig. 1A show a single layer or monolithic core 10 that 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 from the first surface 16
in the z direction of the.core, thereby defining one or more thicknesses or célipers of
the cofe 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, mbré 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 thin_ner. caliper is desired, the caliper may range
from about 1.25 mm to about 2.5 mm.
During normallwear, the first surface 16 is lcloser to the body of the wearer
than the second surface 18. In a highly preferred' embodiment, the caliper is as thin

as possible (e.g., as thin as about 2.5 mm or thinner) without sacrificing a substantial

amount of absorbency within the core 10.



as a total

absorbent article. Thus, the core conforns itself to the

per f or mang@os/16625 T equi renents of the absorbent articl e. PCT/US95/15336
F

TABLE |

St ruct ur al
36.8 31.8
1.35 1. 25

g/ cnB

Mechani cal -

Pressure
>1 >1

PCT/ US95/ 1533

EATURE EXAMPLE | FOAM EXAMPLE 11 FOAM

Feat ur e?‘ﬁn&) o1 )0 shg%% Plgynfjgﬂd Eﬁs Eblf fc{r use ina 898& b rPlgé a

g@ﬁé}gﬂmcﬁﬁéﬂlﬁsshape with'©width J(ﬁ@ ’m the x-direction) rang1n§ from about

Recovery FromegaOim to abouf>Qsp @6, SdridNmore preferably about 100 ¥af0:84bbut 12% mm.

Fluid Handling Properties

34.0 29.

1

to the second end 14, ranging from abot)xt 250 mm to about 500 mm, and more
preferably about 350 mm, ‘depending on such factors as the size of the diaper, the
desired weight, or deslred performance charactenstncs

As indicated, the core size and shape may vary, and the present illustrative

" dimensions are not intended as linﬁting. In this regard, the drawings are not drawn

to scale.

Fig. 1A shows a fragmentary cross-section of the core 10 of Fig. 1 -

- illustrating a plurhlity of particulates 20 of the absorl;ent material interspersed with a
plurality of fibers or continuous ﬁlamenfs 22 defining a mat-like network of the
“binder. In one preferred embodiment, each of the particul;tes 20 is preferably in
contact with, or in close proximity to, a fiber 22. Moreover, in a preferred
embodiment, the p'articulatés 20 preférably are spaced a sufficient distance relative
(in each of the x, y and z directions) to each other to permit them to' expand, upon
acquisition of liquid, and to come into contact with an adjaceni particle, thereby
perlilitting the acquired liquid to contact the adjacent particle and be transported to
the adjacent particle. Prewly, the particulates 20 are sbaced apart relative to each
other by' about 0.5 to about 2 particulafe diameters or of sufficient distance to
facilitate capillary forces to transport the .'liquid. The distance between the
particulates 20 may also be chosgn, Where SO desired,-'to restrict transporting of
| liquid between two or more adjacent particulates, such as by spacing adjacent
particulates further apart, as Will be appreciated from the present diséussion.
The approximaté specifications of one embodirﬁent of the core having a

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

_ . Absorbent capacity under a pressure of:
0.0 kPa (0.0 [idkewise, the core 10, alsb.has 8 length (i.eyyin the y-dlrectxonl fronktBe fifd efid p2i )
m./ g 5.1 kPa (0.74 psi) - 0 23.4 25.1 nm./ g

Feat ur es : Units Pore Vol une
m./ g Capi |l ary Suction Specific Surface Area
ne/ g Density 14 0. 0290. 032

Average Cell Size 37 [err]

%



6.9 kPa (1o8 Jo5kehs 13.0 14.8 m./.g - % of is6&lps3sgpaci ty

at5. 1kPa 65. 279.'7 % Vertical wicking tine

to 5 cm 105 -120 sec _ Absor bent capacity at a
*hei ght up to: 1.3 cm(0.5 in) "30.9 26.7 nl/g

3.8 cm (1.5 in) ..30.7 26.4 myksg 6.4 cm (2.5 in)

28.0 25.3 n/g 89cm(35in) © 26.6 24.8 rrL/g
3164 S g] §,4 >1n él Unless omergnse rﬁOé%iA'ggﬁerncer;L {ogdlmensnons éf' q?xg%{{]gg df tht /c@res

-19.1 cm(7 5in)

5 dynes/ ¢ mdgﬁ'ﬁﬁsﬁ%ﬁrﬁm ﬂ"q g‘gen oh %gy-})agsf (’% priogy %%@?{]cﬁﬁﬁ wi Tﬁ%‘@g/ IlEGSg
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The core al so preferably exhi bits sufficient C%%SSI bility and reS| | i ency
to permtca fl%h d absorbent artlgbe I ncorporating the core to be
fol ded using t.echni que ., E-fold, Cfold,

Bi-fold, tri-fol d)"em"wrelewﬁzg end-fp|second end) and packaged and $Hemm o

achieve its desi (Coge widih B, shape and perfor #hmm characteristics
when it is | ater Gesethickness (measured under &prassurecef ~di4 kPa (O:bpsi) cor e shapeksmm
i ncl ude rect angulApproximate nyinbersof pariculates (in this ceitfigneationpsy et r i 6300 particles
conbi nati ons t her eof (~94:96tpafts by weight)n one enbodi ment, such as

Amount of binder 0.4 g (~4-6 parts by weight)
Density of core (measured under a pressure of ~1.4 kPa (0.2 psi)) - .09 g/cc

Fig. 2 shoﬁrs an altemativ_e core structure 110 to the core shown in Fig. 1.
The core 110 of Fig. 2, has a first end 112, a second end 114, a first surface 116 and
a second surface 118. Fig. 2A shows an enlarged fragmentary section of the core
110 that includes a plurality of pamcu!ates 120 of the absorbent material
interspersed with a plurality of fibers or continuous filaments 122 deﬁmng 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
liqui& storage. The patch may serve any other useful purpose including but not
limited to ihe enhancement of core integrity properties, either with or without the
paich imparting stretchabiliiy to t_hé core. Accordingly, the patch 124 can be tailored
specifically to achieve the desired lobjective. _

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
patch 124 may be prepared in accordance with the method of the present invention



the core shown in Figs. 1-3, the core is generally rectangul ar shaped. In

Fig. 1, XPoosi6628 and 1B, it is also nonolithic, i.e., pérbssnssssi ngle
| ayer. In alternative enbodi nents, however, nultiple core |ayers .

are contenpl ated, such as |IIustrated, wi t hout . limtation in
Figures 2, 2A, 3 and 3A Fig. 1 and Fig. 1A show a single
| ayer or nonolithic core 10 that is generalgy rect angul ar shaped.
The core has a first end 12 and a second end 14. The core 10 has a

first surface %e&?iﬂe@ ef fl&&ﬂ), Cb%da ?tp& bfe @%@E&ﬁ stiubrite in

surfice 16 Irection”’o cor e, ere i'ni ng one-or

more thickness e&c@fdaﬁo’t' M@lﬂh% s%cmre of the cbneomé 6rek£ht ‘ixWinﬁo:P“ ARérhasvelyft t he
core. Wien used in a diaper, for exanple, cal i per preferably

ranges from abombay 2beb prepated aismgt corentional t Jubs eforrmiking absorbent @breut
3.8 mMmmto about 12.7 mm and still nore preferably about 4.7 mmto about 6.4

mm Anot her pr estaxctuses, aud inpeincorporpts ofie mrmatecmnvemnsnalmbsoweab(and pbtentialin
Larger - or snaller calipers are possible, of course, as the skilled
artisan wll ap?ﬂ"ei!l'e&héb eywaterials. exarrpl e, in an enbodi ment where a

t hi nner caliper is sired,. the ' m about.. 1. 25
nmto about 2.5 nm BY Way of exampe l@éﬂ ﬂgml»éarkmwn "? "&ace

16 | t d 18.
| gsésg:cgﬁfi o chei, Bl R0 #@E"&a'g?tﬁ'e?l Q@f?@‘ E%?h‘hi%o& ar AGRE i

|  m@tSridt Ha@ g@
gubst anti al J }TIOP t o %égé%egﬁéyﬁvép t?%?t e cor Of@ﬁ&l ’
96/ 16625 referred to herein as "straight fibers"), or chemically modlﬁed cross-linked cellulose (

PCT/ US95/ 15336

The core 10 shofiers (wlﬁclgmay alsabe réferred ¢ hmtise'cﬁny ﬂbla'é')l rSuttable abe‘nncillyd has

2 modified cross-linked cellulose fibers are descnbed inU.S. Patent 4,388,093 (Cook,
et al); U. S. Patent 4,822,543 (Dean, et a!) U. S. Patent 4, 898 642 (Moore, et al);
U.S. Patent4935022(1ash,etal);U S. Patents ,137,537 (Herron, et al); and U.
S. Patent 5,183,707 (Herron, et al). Al of the foregomg are hereby expressly
incorporated by reference herem Suitable polymenc gelling agents include known
materials that, upon- contact with a liquid, form hydrogels They are generally
substantxally water-insoluble, slxghtly cross-hnked partially neutrahzed hydrogel-
forming polymer materials. ,S_eg._e,,g“ U. S. Pat. Re. 32,649 (Brandt et al),
incorporated by reference. Another example ofa smtable matenal for use in a patch
is polyethylene terephthalate fibers.

Patches suclx as the present patch 124 may be pre-fonned end then provided

at the site of core manufacture e.g., via a dehvery mechanism such as a drum for
rolling it onto a core that i is laid down Altematnvely, and preferably, the patch 124
may be pleced onto the stretchable absorbent core 110 by conventlonal cut and slip
techniques. In yet another embodirnent, the core may be made as part of the core
manufacture process, ‘at a separate location from the site of manufacture of the

stretchable mat-like network of the core structure, elther u_pstream or downstream



‘general ly w&&g&gl ar shape with a w dt h (i-e., in the x-dipg®Epbdo8/43336 angi ng

from about 60 mMmto about 150 nm. and nore preferably about 100 nmm
to about 120 mm Li kewi se, the core 10, al.so has a length (i.e., in
‘the y-direction) fromthe first end 12 to the second end 14,

rangi ng from about 250 mmto about 500 nm ggd nore preferably
about 350 mMm dependi ng on such factors as the size of t he di aper, the
~desired wei ght, si red_performnce characterisric '
i ndi cated, the c &‘Ffﬁe ge pMshand;the stegtchabl &W‘%‘%“W@%ﬁf‘kl@[&%‘%’%e

di mensi ons are nc‘)‘g Ededmadsm ﬁcr@oxtd'an& thﬁ' thlsgv&?g%ggqéehf%}‘ r aw ng are

not dr awn

Cross-section of r Q&lgm,‘ ating a pI uraI ity of
particul ates 20 o ﬁg(g%r {&in'&[’er aands ltlk?seii with a

plurality of fibers ofn GreemBodiment bf #E Y and FiglcIA M HTQM s aaiyer k
of the bi nder. In one prefterre?enbo(gl rlréeintA' ggg%ﬁc I lan ye

particul ates 20 irectsngalaeprsth ghdpe, preferably hoving fcilipet bhth:ckheSsr(maheaahrectlon)
proximty to, a fiber 22. Mreover, in a preferred enbodi nent, the
particul ates 20 [of abaut Hfi0ymanto abput®:30 sy ahd iprsferably dbext D-fiSemme  avidthe(in the

-(in each of the x, y and z_directions) to each other to permt themto
expand, upon x-direction) %@Pb?ﬁﬁﬂF@&ﬂ“ﬁloﬁMt@dmﬂghﬁbw‘oﬁmaﬂﬂ?h

dj I h I d
i‘Bn?a{:?C?Eé 2;} ;ﬁa@b aﬂhgg%wml efewpfx’rai&o‘pm“'&%g;z&% mr@'&ggg, dabe h
particle. Prefer articul at 20 are pla elatrve,fo O,pgac
ot her by about O tnamab Q“‘b‘&?‘f’f‘% tnéayd‘f%‘g@ 3P 8VeE el S'h‘!“"‘

d
The. dr stance bet ARy Ak dephifi i SE f‘c?“efg%bﬁe%“&ﬁﬁﬁp%*“ﬁﬁg’géw&ﬂa e
so desired, to rqRd fib&dnd!shafeSotahé tAtE, te materials used, 'afld bk KR! \PPérerab

adj acent particul ates, such as by spaci ng adj acent part I Cul at es

further apart, aw\inathbéfmamneﬂad tﬁ:mom:trbspeamsl h dhd iddthi sfthe overall
The approxi mate specifications of one enbodi nent of e core havi ng a
core.

Fig. 3 and Fig. 3A illusfme ybt 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, Thé
core 210 of Fig. 3 and 3A differs from the coré 10 of Figs. yl and Fig. 1A in that it
includes a first layer 216 having a plurality gf first particulates 2182 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 ﬁlustmiom without limitation, the layers 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 any of those descnbed
above with respect to the embodiment of Fig. 2 and Fig, 2A.



configuration such as the one illustrated in Fig. 1 and Fig. 1A are as
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beT/ Uses) NOigsEs FOTUSSASTs

[1. Unless otherw se noted, references to.dinensions or quantities of the
cores ‘di scussed herein are given on a dry basis (i.e., prior to
contacting with a liquid). 18

Tabl e I1 Core wei ght (Q) - 10 g

glore(raalN! dtC(r)]re ength (,H]er ?’&Ste Ctiarst ch?aeﬁo d nda)re part of a@gﬁteﬁyqqp&mggtgkmt

oo ox et o mno BPRRER HrFroRe pet i BichoRE brs ¥ 4Pl Toe i v P e

(-94-96 parts bypuei-ll hunctions as a di #h d?fstog#%%ﬁédia. This is Qccémgli{lﬁé 29 ltlﬁﬁlr:;s

by wei ght) Density of core (neasure er a pressure o

(0.2 psi)) .09 GdeCHf the plurality of first |gaxﬁoﬁia9es 2133 1AVehe Fistafibrohs) Abtwork.C 0TI
structure 110 to the core shown in Fig. 1.- . ... - The core 110 of Fig.

2, has a first eabsofbkat matesialcafithe dirst ;hhicul'aiesfilﬁat'iswfémblg ahlépenscdlled foam
a second surface 118. Fig. 2A shows an enlarged fragnmentary section of the
core 1withian average¢ell size of about 54biabgut 300 mictons; iand thasa telatively lower

one! nuous T | an et suign sptati g ro (R Towshd he e e ob o mRee bt

bi nder. The ¢ f Fid.. .2 Fpp 2A i s . al h - as’

core of Fig. 1 aipueDy o shold Pk s somated s abedien it At e sepoms
core of kg I oot AU , .
of 'Figs. 1 and FPbitef 2160 ne!doord 5, 127 enfiof b Sestnd pRiitchlfey A8 10

124 shown in Fi gghicR pdfeta 'ﬁﬁin%tigﬁﬁseiﬁh#aﬁematéﬁal and is Lﬁmsamgm&tem tehadm It

I's positioned on top of the core 110 of "Figs. 2:and 2A, an

functions to i npopenecellid foanewith lan ReErage caNsife 6ff abolES & lsout 1100 Ghitrons,bund a
serving to performone or nore of the functions of |iquid

acqui si tion, | i qeelativellysighebeapillary suction specific surfice qreade.gs, towayd theltighependof nay
S Ay T range of sbout 0.5 to about 5.0 m2/g) than the shsorbent material of the
particulates 218a of the first layer. .I .

The second fibers 220b preferably are part of a second fibrous network that,
apart from the diﬁ‘éreni .abso.rbent matenal it ihcorp_orates from that in the first
fibrous network (_as: discussed ébow)e) is sﬁbﬁtaﬁtiilly the same as the first fibrous
network. It will be recogmzed 'that the embodiments of Figs. 1-3 are illustrated with
particulates of absoibent material. 'I.-Iowe\:/er, othér forms of absorbent material are

" useful as well in those embodiments. B ..

By way of illustration, without limi_taﬁon, for the core .of Fig. 3A, the
thicknesses dr_ cahpers of the first layer 216 .atid the sec_ond layer 222 are about the
same, and are preferably zibbut 1.35 mm each. The first layer 216 includes
particulates 218a that are generally random géometric sh_ap_es, and have a size

ranging from about 0.25 mm to z_;bdut 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



‘limted tog‘;@;‘,l«ggﬁancerrent of core integrity properties, eigdghsosi1sddsor
w thout th _ patch inparting stretchability to the core.
Accordingly, the patch 124 can be tailored. specifically to

‘achi eve the desired objective. _ Thé patch 124 may be adapted
for enploynent in either a nonolithic core, 19 - such as the present
enbodi nent, or a multilayer core (as discussed herein). The pat ch

124 ey be Prepar el g G584 SN 5Sssthd s Wi "The %tst®partiBfiatlt T80 ard PeSetilly”"
PCT/ US95/ 15336

(described in det%l}iﬁonplaré[is'qgl'rs ﬂi}‘évﬁﬂéllnr%e ﬂrgtnlayenrnzgég%agn Sad: gﬁsggl?eél %’B‘gé‘?‘g’ém
structure in THCRBSHPRGR zztatmcm&% thid aégrgﬁ ssgsoPJené H&eﬁgm thé forheof

present invention. Alternatively, I e prepared using

conventional techscopds pafticulatesk218h, avkich Ree tgehierally random geofilefritC bhapes;, ardnd
- may incorporate one or nore conventional absorbent (and potentially

non-stret chabl e) prefemblyahave a size ranging from aboy0.10ymm fto abeutps.40 mrheamamote
124 may include known Folyneric gel li agents, such as an

absorbent gel | ngPTRerably afout Oi0emm: tp ggﬁ_’qtnwmmm segend pargirulates 218b are
my be ) S P el iRl e S e sepnd WELER ) Cor chem cal Iy
1 L2510 b e e e o
-1inked |1 aldl ' ' P , .
(Cook, et CE1 e e’ sepldily i SRS BEE dnd Roe-brotght Bp8fits it {f pilaikdined.

4,898, 642 (Mbor e, dévimstredrn location. In additich td e FBfegbing SdiffréAces bafieen Ghe fayers, U.
S. Patent 5,137,537 (Herron, et al); and U.- S. Patent 5,183,707

(Herron, et al). tdchiefe tdeh of dheirgespectiverfandiions; miyaychercosifiplished by varying one or

i ncorporated by reference herein. Suitable polyneric gelling agents include
known memere factors such asthickness of sl layér; compositipn o, type ofithe absothehts .
They are generally | . Substantially water-insoluble, slightly
cross-|inked, parmpirial thesize, shppe erdistributionpfithe absorbent material,arithe diket yner
materials. See, e.g. U Pat , Re. 32,_649§&Fr andt, et

i ncor porated by refer %‘h&ﬁ&?ﬁ@ﬁimﬁa‘aﬁﬁ Bogsivle; o35 ﬂﬁl‘é%éﬂlﬁq as; with the,

0 3,D2N e s PO, AT SRLSRBSRELE ol RSk v by oo
Grumor o 0 CouR FRUAAS B B4 Sbdirbent ki dial Gith 45l boTR WS ATt
absorbent core’ 110 ny senvants o fdmixtur B t° ) ARfert HoSorbiHt MAtERAIS A0
monolithic or multilayer core structure. In this manner, precise tailoring of

properties may be accomplishgd in each of the x, y, and z directions, such as,

without limitaﬁoiy 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 niater_ials are pre-mix_ed or blended in a vat hopper or are

 delivered as seﬁ#rate material streams for comb_iﬁation 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 encapsulated in a generally

liquid perkneable, 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



techni ques. In yet another enbodiment, the .core may be nade as part of the °

core nuf acture process, at a separate Iocatio f;‘f‘%%’ site of
manuf act upveo%sfl% stretchable mat-like network o e %%%e
structure, either upstream or downstream . WO 96/ 16625
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fromthe site. The patch and the stretchabl2® mat-li ke network of the core
structure may then be mated in accordance with any suitable

t echni h |
Lechni que,  such as: que8?98¥Qayer inchude, wttﬁgh”h&ﬁggo.ggggaqnﬁgﬁgéﬁ 'R '@gg&e,and
Fig. 2A, the patlﬁbro?&fheﬂ KA cOgstRlzby ni%ltblowztl non-wovreﬂ Eridi! @rr a @Febé&éiﬁw

preferably having a caliper or thickness I recti
about 0.50 nmm t aissdeout 0.80 nmm and preferably about 0. 65 mn awdth (in

of

t he. x-direction) of about 90 mmto about' 100 nm and preferably
about 95 mm and a | engt The¢ BindehEsed iditheCoieon) of about 240 nmto
about 260 mm and preferably about - - 250 nm These di nmensions al so -
may vary hi gher than F&}Mﬂ'teml?)’e@ﬂﬂ\mq pere afhthe present inventignopreferablyissa
dependi ng upon s s the unct i ctjve of, the patch,

the size and sh es‘t’?l hﬁéﬁﬁ%?&ﬁ??"@s ﬁdhﬂ"ﬁé'ﬂ'i%éme“dedas

e o ok g
Fig. 3 and Fig. f@ftibh bﬁﬁferaﬂhé‘sl%eﬂes&maglg%ﬂg?m%@%h as a tﬁnorfbﬁﬁﬁz

present I nvention. The core rrsten

and a second endupblyl. Theeskilled artisan wﬂpﬁﬂ)re’olﬂe Qhat':al@ ofSa %ﬂlbaAoﬁl infelt€digwd F OM
the core 10 of Figs. 1 and Fig. 1A in that it includes a first {

| ayer 216 havi ngdbesrylworaequiv;leofmiuensls magbé emplogéd:s 218a of a f irst

absorbent material and first fibers 220a. A second-layer 222 is di sposed on

at |least a ' While a wide range of adhesive amounts may be employed in accordance
with the present mventnon, the preferred amounts are about 2% by weight to about
10% by weight, and more preferably, 4% by wexght to about 6% by weight of the
overall core, in its dry state. The balance is preferably absorbent material. In a
preferred embodiment, accordmgly, the adheslve is present from about 2 to 10 parts
by weight adhesive for every about 90 to 98 parts by wenght absorbent material.
More preferably, the adhesive is present from about 4 to 6 parts by w_enght adhesive
for every about 94 to about 96 paxts by weight absorbent material. .This applies as
well to each of the respectwe layers in a multxlayer core, such as described
previously.

In one embodunent, the adheslve is capable of formmg a melt when it is
heated to a temperature as low as about 150°C to about 175°C. A soﬁemng point,
as measured by ASTM ng and Ball Test Method E-28-51T, of the adhesive at
least as low as about 110°C is desu'able ‘The specific gravnty of the adhesive
preferably ranges from about .95 to about 1 Ol (where the speclﬁc gravity of water
is 1.0). In other embodtments, the specxﬁc grav:ty may be higher or lower. In a

preferred embodiment, the viscosity characteristics (measurable using a Brookfield



‘portion OfWBBﬁl&hi st layer 216 and has a plurality of secepgugoyissssul at es

218b of second absorbent material, and second fibers 220b. The
core 210 aI so includes a ~ patch 224 di sposed over at |east a
“portion of the first |layer 216. By way of illustration,
W thout limtation, the |ayers of the enbodgpent . of Fig. 3 and

. Fig. 3A each performa different function. The pat ch 224 preferably

body. of "tha - ThHoRh el diRe OF ASThy fhod b ¥2e o F LR M 1€ o

as any of those g@ﬁ&gl,}p?gblem above with respect to the enbodi ment of
Fig. 2 and Fig. 2A WO 96/ 16625 '
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The first fibers 220a preferably are part o irst fibrous network that .
i ncl udes a stretchabl e binder ,'r rlw ully herein. The first

| ayer 216 . preferably functions as a distribution or storage
media. This is acconplished b 275q; 335 e of the plurality of first
particul ates 218a in the firs The absor bent
material of the first partlcul Perably an open-celled foam
with an average cell size of 4 ) 5”900 m crons, and has a’

rel atively |ower caﬂﬂTTEB?Sgﬁbtld%099e0|f|c surface area (e g.

toward the | ower endthhe ramrg. ut. 0.5 to about 5.
merr]/g), as conpar eQnamPle %ﬁ?&?ﬁﬁhﬂ)’ rPﬁQf@'F‘Fda!thﬂVQ fcavailabln from Fmdley

Daa, o eSS ERE PG KD e Vi s!gttuﬁargiher@esé&aa Wb,
B D OrTh SOtk amafs e “%‘%r'sn@%ﬁﬁ R ik

hi gher capi | | ar yo#ost,bs8) SRl i6; o(-ﬁfrﬁ? ifé]’é?éedwrhfbﬁ end
of the rande of aboujt };99%0 about @’ b¥ t han tﬂh&fﬁ&i

absorbent naterit FaidléyhAdhesives. OtherPétaiipies! af @sitabled adidsived) dndlides twittier -
The second fibers 220b preferably are part of a second fibrous net wor k

t hat, limitation{ then2300cSetiesfofradhesiveb byrFindley Wdhesives, thet2400 cSetips bﬁt es
fromthat in the first f.i brous network (as discussed above)
substanti al | y t hadhesives bysFindley tAidbesives; andobiE1258 available fromt Fullek Col of Si. [Plaulbe

recogni zed t hat EBe enbodi nents of Figs. 1-3 are illustrated with
particul ates of nt mat eri al. However, other forns of absorbent

material are ﬁfbe difstid émiler ﬁer}gitsz,etheenttv)le CbITe, Sdhesive 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 "glue 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 typically continuous
filaments 6r 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 piurality



By way of illustration, without limtation, for the core of Fig. 3A, the
t hi ckness®wp ogviced®l | pers of the first layer 216 and the sePODUSISI]6 222 are
about the sanme, and are preferably about 1.35 nm each. The
first layer 216 includes particul ates 218a that are generally
random geonetri c shapes, and have a size rangi ng from about 0.25
mmto about 6.40 mm and nore preferably aPdbut 0.50 mm to about
1.80 mm As can be appreciated by skilled artisans, |arger or smaller
WD 96/ 16625 of such fibers distributed in sufficient amount to achieve the desired core caliper and
PCT/ US95/ 15336 ' o L 19
particul ate si zshapeae wassdiscussed previeusly. The fiberssmay he tdistribused: geretaly inra
general ly uniformy dispersed within the first layer 216 in a
manner as descr [apdem maspery ifs3 gon-woven manner, or in a gengrallysineswave kkeapannspto
I ncl udes the se&gﬁld absorhent material,in the form qf ond

,ev .%t.

parti cul at es 218574 GG 2 0+ o£h oS E5pel i°.§ aflamea o °’“’°d
rore Y " CopipleSn et BEENE Wi y FlRreR 7R, Mg 7. P,

particul ates 21§l Refll absorbent co_rgg;ﬁﬁéflt_ﬁh} Wwwﬁrsﬂﬁﬁaﬂia%ﬁl offls %éégﬂaﬂiliw'e

second | ayer 222. 0 achi eve the above-descri

structure, the giaedbaistiosfrom ey sdhesive ih i bindeeh . are made
separately fromeach other, and are brought together at a predeterm ned

downst r eam | ocat i on. Atcordidgly in@rpatticutarly pfeferemiceratmdimiént fthe melt-biovimcadbesive t he
| ayers, ' to achi eve each of their respective functions, may be
acconpl i shed byis\achojimelf, pressupg-sensitive type of adhesive.thersby permisting i toboad it of (
L O TG N T e
o2 eTo0 bl hScRESR i e SR 0L b b
wih the socondehbfbate shsorbert acBl sitlictde 'A% bl hreRS cBOlEH, T4 0
adm xture of thmektiBwe AdhRsio8 linchhdes! AEY preleRfninbd dniudt,2a 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 particularly, the preferred adhesive preferably
includes: '
- (a) an.elastomeric, hot melt, pressure sensitive adhesive composition with
(i) about 15% to about 60%, by weight of the overall adhesive compqsition,
of an A-B-A block copolymer, where the A block is selected from the group
consisting of styrene, alphamethyl styrene, and vinyl toluene and the B block is
selected from the group consisting of butadiene and isoprene; '
(ii) about 30% to about 70% by weight of the overall adhesive composition,
. of an aromatic modified hydrocarbon resin which ass_ociatés with both the midblock
~ and the end blocks of the A-B-A block copolymer; and |
(iii) 0 to about 30%, by weight of the overall adhesive composition, of a

processing oil.



‘monol i t hi Cvﬂf Gmk{sl | ayer core structure. In this manner, psEguHensys! oring

of propertles may be acconplished i'n each of the X, y, and z
di rections, such as, wi thout |imtation, by varying the anounts of
t he absor bent naterials per unit volune.at various | ocations

t hroughout the core (i.e., by profiling). e different

respective absorbent materials are pre-mxed or bl.ended in a vat hopper or
are del i ver d s ‘separ fIB teri:al streéams, for conbination and
m xing at the adhesiv resoms preferahiycare selested tonreslt im an adhesive hawing)p gaelty
which wi Il be digscuss ot.her

enbodi nent (not ‘STBHATT ﬁéet'g'er *ﬁ’l"rgtei#t Qoo bart2pa G, évﬁg?f'gyéﬁf?ns than about
0 e i s 1y R R b,

envel ope over sone or a

Exanpl es of sui t aaletHEPdmé itaik neitBlowhS 6f less thakab8&Y 5@66’(5cps) and an elastomenc
PCT/ US95/ 15336

as an envel ope |mjention (usldefined furthéxohereih) off gradteothan about [75%. | Furtied, prb&ﬁbly

gauge, hydroformed film elasticized nelthb] own non-woven
material, or a cthepdbesivelHaslaodensity of at least abouts0.8.g/cm”, but no greater than about
The Binder Used in the Core The bi nder enployed in the core
of the present |hzm@r5%hemty ilsStoaaemeltblown, thesaﬂhﬁsmzr yois sapable
adhesi ve. The use, of t.he.term "adhesive" herﬁ g i S n mtenﬂ oha?s
limting, nor isof fesylfigipafomying,distanse G dhe mlab Pettagn o Bf sma?ule

f h dh deserjbed h |
S?rtﬁre[“rtdis.gnawrfbcﬁagf'afm%f?ow‘m%temeai”f Polth oy a2 b

appreci ate that m* Iycatls I I
equi valent materrals may E 3 %éulgfé Hro?a Qf"ﬁmp re alwfﬁ% % }e range of
adhesi ve amount Sﬁlﬁﬁ!m@%tem%hﬁmdc'ﬁra&g?ou i by 254 nnWéd“ﬁfahﬁnM‘&ﬁﬁiE

0

i nvention, the preferred anounts are |ght t o about
10% by wei ght, amﬁame preferably, 4% by weight to about 6% by weight of

the The adhesive also preferably exhibits good forming edge definition (j.e., the
consistency of adhesive pattern width during filament formation), preferably an edge
deﬁnition variation within about 1.6 mm of the desired pattern width, when forming
within a preferred fomﬁpg distance of aboui 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 those having a component selected
from the group consisting of styrene-butadiene-styrene (S-B-S), styrene-isoprene-
styrene (S-I-S), or mixtures thereof, Optionally, the adhesive may be or include
styrene-ethyl/butadiene-styrene (S-E/B-S); i.e., the B component of the A-B-A block
copolymer is ethyl/butadiene, employed in proportions to achieve results indicated
above. ) _ :
_ 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 uhvulcanized elastomeric block copolymer, or a

teleblock copolymer.



overall core, inits dry state. The balance is preferably absorbent
mat er i al . wbo626625 preferred enbodi nent, accordi ngl ypctiogesadssssi ve i s
present fromabout 2 to 10 parts by wei ght adhesive for every about
90 to 98 parts by wei ght absorbent material. More preferably, the
adhesive is present fromabout 4 to 6 parts by wei ght adhesive for
every about 94 to about 96 parts by wei ght 2dbsorbent material. This applies
as well to each of the respective layers in a multilayer core,
such as describ An unvul@nf2éd Oelgst¥meric block copol e nt,
t he adhesive |sﬂc’apabl e of formng a nelt when Io¥oymer WHePel&ntﬁgaf%g&thg@a
tenperature as Inonomeriainmidtiet 5d¢ armhgadt in ab&llémﬂt'ﬁfg[ Séquédce Waving! thengengral

poi nt, as_nmeasured by ASTM Ring and Ball Test Method E-28-5 1T, of
the adhesive at configuration S-B§<r $xB-S.oln this fitsoclass;1 18] ie rrgeferally derselastbineric The
specific gravi té}?{t t he dhesr ve . "%Oeferabl y ranges from about .95
to about 1.01 (Rlockderved styreng, agdall) ary elagtomeric polymeris blodk)derived

or of er _regtéoginbnﬁgﬁwgpe 8 bl nelivA o IF 2 Sﬁemﬂae;r'eh%@tu@p Tgtah
Eg}l’_? lL(JfSIQS} Cli £336 VEdcRftat AT styrene in the block copolymer may vary in a wide range of about

h | . f
Tner mosel | N acesewRus HEHMGRE OR ek BiPGofohimé!con bR STikeiba. 2

Table 111 ~ copolymers preferably are substaritiallye flw%aﬁxll%%u pled, with lower\'ft&glﬁ’ig ty
(cps) (135[err] Q) 275] err] F 3385

(149[ err] O 300amourtsbeing less wreferred. (163[err] O
325[err]F 33, 000 (177[err]C) 350[er r] F
17, 000 - Suitabje,Sd>& hleck copolymers far use: hérein| aye sommercially avdilabls ve

W sconsi n under TOPGHR LKA Ghemical Gamany ot Houston, Texas andrthe pepbFcer tads
077611, 953, FFQ%‘%‘@*SS?@%E%J‘%B ‘Fﬁé‘ a5t Vaetsh 4T sopestivly, Tt
~assigned regard, Vector 4211 and 4411 are believed to have respective styrene contents of
about 29% and 44% by weight of the overa.li copolymer. Further, a suitable S-I-S
block copolymer may be_provided by the Shell Chemical Company of Houston,
Texas under the trade désignation RP6407. This copolymer and Vector 4111, which
is provided by The Dexco Chemical Company, each are believed to have a styrene
content of about 17% by weight of the overall copolymer composition.
(2) A teleblock copolymer including molecules having at least three branches
which radially branch out from a central hub, each of the branches having
polystyrene terminal blocks and an isoprene or butadiene segment in the center. This
~ type of block copolymer may also be described as' having a branched polymerized
isoprene or butadiene midblock 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 of the overall copolymer composition. This second
class of copolymers preferably is substantially fully coupled.



~to Findl eywyddbeggbyes. O her exanpl es of suitabl e adhesi ves PCREISHMSI36W t hout
limtation, the 2300 Series of adhesives by Findley Adhesives, the 2400
Series of adhesi ves by Findl ey Adhesives, and HL1258 avail abl e
‘fromFuller Co. of St. Paul, M nnesot a. As wi ||
be di scussed further herein, the nmelt-bl own28dhesive is preferably
brought into contact with.the absorbent material by nelt blow ng the

adhesi ve t hjougH 'Zi*;oﬂsure%gqﬂ(egggie/gﬁ&g}age Bﬁgggi,@gv%@@w Biodk

for dispensing the adhesive”

preferably incl U@Sﬁolﬁﬁerkﬁﬁ?%ls@'ﬁ@gﬁlgﬁrg%& t hrough which the

adhesive is blown.” As a reSult, nore streans of the neltbl own

adhesi ve can Anothet @xdingle &f @osiiitable aflateridl [fof ge @b sirer present dheaivieais
with the process aid of a heated gas, preferably air, until the
desired core str avdilable fromc thepFirestone AhemicabeCmgoh|Akson, Ohio under théhdrade
adhesive is generally fibrous, and includes a single fiber or filanment or a
plurality designation pHEStereen.” f i | anents. Thus,: the resulting series of

fibers are typicall ont i nuou . filanents or ., have e or npr _
di screte Ien)gglto hs, a%d IW&FﬁQfée’&qu“ﬂﬂt the SeRceatration Q{H‘éﬁ]“k (£'B present, jiytue of

about 5 mcrons bout, 120 ni cro til | ref erabl oyt

m crons to about tb?ﬂfﬁrﬁoé’?m Mg gé'&ﬁ%%?’n%%lﬁ“&r%@é’%)}%nl I'l?ge a

plurality . . . - S
PCT/ US95/ 15336 V\Q&l&%ﬁ@zﬁmy coupled) is kept to a minimum. It is believed that a relatéoi'xshlp _

of such fibers dipgdydxistibBfveeh eﬂdfoiﬂeﬁb%nﬁdﬁ)h\%e%Bnﬁﬁﬁii&iéeattdﬁgyd?ﬁtéiﬁl dgror e
cal i per and _ shape as was di scussed previously. The Tibers may be
di stributed genenime, ani thé coupling efficiericgnstotie 'BaR8eblock Bopolyiner- simpioyednaltniar ,
or in a generally sine-wave |ike manner to achieve a mat-like -
network or web. Auttheribeliéved thatibyaleofeasing tHecansount of dibltick present in a composition

enpl oyed in the stretchabl e binder is depicted in Figures 7A, 7B and 7C
Preferably, 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
compositibn. _ o _

| In another embodim?nt S-I-S block coj)olymers are employed having the
characteristics ndfed 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 fo di_splay 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 corﬁmercially available from the Exxon Chemical Company of
Hoﬁston, Texas under the trade designation "ECR 165A and ECR 165C
respectively.  Additionally, suitable styrenated terpenes, such as those materials
which are marketed under the trad_e designation "Zonatac 105 Lite" by the Arizona



the overal |l absorbent core potentially will derive substantially all of its
stret Chab*vbigk 6625 characteristics fromthe adhesi vecrnsdsns3isi nder .
Accordingly,” Tn a particularly preferred enbodi nent, the nelt-bl own
adhesi ve is a hot-nelt, pressure-sensitive type of adhesive,
thereby permtting it to bond, W|th or wi thout another adhesive,
to the absorbent nmaterial, to itself (and t&8 ot her | ayers in a
mul tilayer structure), ‘and al so (as desired) to either the topsheet or
backsheet of Chemical Gompahy iofeRort Sbslve) Fldridarmay be sabstivatedrir pldce of the

particularly preferred enpodi nent, the . - nel t bl owmn adhesi ve
includes, in a promaticomodified hydnogarbon sesinsrustteshabove. ( They styrenated terpenes are
el ast oneric) conponent preferabl an A-B-A type block co-pol wher e
the A examples fall B'Sé'ﬁawgﬂ's&bevecﬂhrﬁe vym%méﬁeﬁhmrﬁgw A rebin (or

t he equivalent), and

. % 3 b]e amer. ¢ matert”{
particularly, the pr rﬁrﬁﬁf"hmqsm?"b Y%t 5?‘% e Viscosty
(a) an el ast Omargté‘lggaﬂ ggﬁﬁrg\epmﬁﬁ{v@ dntél%?rrﬁﬁl%{sﬁﬁorf 05 ah QBodti t N

(i) about 15%to e ove esl corrpos |on
of an A-B-A bl 00j5eg0RakinBRII m@ fe%eﬂcfes s g5kt pee o o

consi sting of styrene, Pﬁ{l]grretﬁ Stym@gﬁn&ﬁ‘h& Vi ﬁtﬁ@fgl ue%ﬁe&and t he

bl ock is foﬂoﬁﬂk%lbh@dl&rom the group consisting of butadi ene and

| sopr ene; (ii) about 30%to about 70% by wei ght of the
overal | adhesive conpéerious plasticizing or processingaodsanqnnlsm be rppebenti indthe adhesivar bon
resin which associates with both the mdblock - . and the end bl ocks
of the A-B-A bl cmmmpgmwfeﬁhe paesmt invention in amounts rangingifrom abous 04 428bABY %, (
by wei ght of the overall ve C si,tion, -of, a . processi ng
oil. VWO 96/ F 2 y wei vera?lnlzi ﬁmg
PCT/ US95/ 15336

esive composition, in order to and in provi
viscosity control, and further to operate as a diluent.  Paraffinic or napthenic white
processing oils. A commercially avaxlable white processmg oil is sold by the Witco
Chemical Company of Marshall, Texas as “Wltco Plastics Oxl 380." Additionally, a
suitable oil may be purchased under the trade designation "Kaydol."

Suitable antioxidants/stabilizers may al§o be used in suitable amounts in the
adhesive composition to help protect the A-B-A block copolymer, and thereby the
total adhesive‘@mposition, from potentially deleterious thermal and 6xidative effects
which may take place during the manufacture and application of adhesive
compositions employing the copolymer, as well as in the ordinary use of the final
core. Such degradation, if it occurs, usually mamfests itself by the deterioration of
.the adhesive composition in appearance, physical properties and performance.
Without limitation, examples of useful stabilizers include one or more of high
molecular weight hindered phenols and multi-funcﬁonal phenols, sqch as sulfur and
phosphorous-containing phenols. Examples of suitable hindered phenols include
those that may be purchased conimercizilly under the trade designation "Irganox
1010" from the Ciba-Geigy Company of Greensboro, North Carolina. Other

examples include, without limitation, "Cyanox LTDP", which is manufactured by



<23 16625 The foregoing preferably are sel ected t @pcraseskisass an
adhesi ve h?i’\? mel t t enperature of between about 138[err]C to
about 260[ err] C a viscosity of |ess than about - . .. 200, 000 cps at
*about 325[err]F (163[err]C), an application viscosity (i.e., a viscosity at
about the tinme it is nmeltblown of |ess thanjgbout 50,000 cps) and an

el astoneric retention (as defined further herein) of greater than

Fecat about .o Gnefur fe&efawoagwe e 25,

Si

ot Tesulti ag el b Wiee ChERch CoMpany: " CRERISEHRL e %%%ag&d%@ﬁ%ge
nozzl e ﬁ.h&e .ﬂawbamt @Wﬂ&;ﬁ.ﬁeﬁn”@&n nk@dn 'tﬁeré\mmlgsl)

of from about 12. 7 mmto a re ulting drop o

tenperature al On@yﬁei'?sth S0 BsOForfeQ& 'thlodx?ropmnﬁfeI ére¢ fanid Phosphited; abd[@)r] C
for each approximately 25.4 nm of filanent forni ng di st ance.

The adhesi ve al schglataigeagehts\and netdli desctpatmis bgrfor ngprqﬂgeeth}éénedaﬂumtetl(aaceac
t he consi stency of adhesive pattern width during fil anent
formation), pref @pidbsalts thereofgad disalicylapropylenediimineon vari ati on withi n about

1.6 mMmm of the desired_pattern,w dt when form.ng in a
preferred form ng di st ﬁE%mB?“Mh&EWVP@‘%%ﬁb?@"E“W“éWG"%"f%‘e

ﬁ?nout 4.8 mm edgq g‘gifl mﬂﬂ’l&onsvgélﬁie or f a‘%@ &ete@?%c&% Jolv]eg

conponent sel ect ?ﬁc%ngraell of(ﬂé gﬁgﬁdhﬁgﬂwpsuﬁmétnh ']igjagf(eted m|x1{|§ kettle, and

st yrene- but adi en yrene-1sopre

(S-1-9), or m Xt \yréferablyth 8 Gickedel 'h@ﬂgdﬁgnﬁﬂ? wiieHSS | 'eﬁﬁi%ﬁ@é rrpor&brs' ﬂ@'nb@&ld

stynene- et hyl i but adi ené-styrene ( nent of the

A- B- A bl ock by Bakeo-Pedkitisedf Fott @ollitls/ Qutoaﬁoen&'he:emﬂromdtemeﬁmewﬂthnns
to achieve results indicated above. The S-1-S and
S-B- S copol yner s mixwreisrraisedi kaaabout 12¢7C to abioutrl 777@. (Fhespredise temperature to be
formul ations. The S-1-S or S-B-S bl ock copolynmer conponent of the adhesive
nmay be used inthis syp oill depepd 9n shasmelting peint ofthe particulan ingredients. Whenock

copol ymer, or a the initial mixture noted above has been heated, the mixture is blanketed in CO2 at a
relatively slow flow rate and thé resins described above are slowly added. When the
resins are melted, and at the desired temperéture, the S-I-S block copolymer is
added to the mixture. The resultant adhe_si\fe composition mixture is agitated
thereafter until the §-I-S block copolymer islcompletely dissb_lved. A vacuum is then
applied to remove substantially all entrap;ié.d 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 C;)mpany" 17% styrene), | | |

40 parts, by weight, of an aromatic modified hydrocarbon resin ("ECR
165A"; Exxon Cheﬁﬁcal ébmﬁany);_ | |



t el ebl ock copol yner. WD 96/ 16625 _
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(D) An unvu cfazﬁi zed el astoneric bl ock copol yner wherei nPtCﬁ,eUS?senspect ive
nononeric noieties are arranged in an alternating sequence having the

gener al ' configuration S-1-S or S-B-S. In this first class, "S" is
a general ly non-el astoneric bl oclkgderived fromstyrene, and "1"
or "B" is an elastoneric polyneric block derived fromisoprene or

but adi ene, respectiv . ln the preferred embodi nent, the total .
concentration of sty?é%@?’r‘?y t"YFéghgl %IM%%J%@F@M&%V aPrpcesying ol (Kaydehge of
about : 20 o6 by wei ght of the overall copol yner

- VR CenaP o)

conposition., C topol yners preferably are substantially

100% filly coupl ed, pist Bagtd ‘;g%pl' t S el NG we S
pr ef(:ar r edy P o h‘kg\’%{n ta I.’elogghl -“§bm§kmé§g§#3n§%o?ﬂusyﬁgor ein

are conmer ci al | Chemizal Gdrhgany); fromthe Dexco Chem cal Conpany of

Houst on, Texas under the product or trade S desi gnati ons Vect or

4211, Vector 4411, af@5\partspby seight, ofs fhirderedephenol antiokidant ("Irganox new?y d,

Vector 4211 and 4411 are believed to have respective styrene contents of

about 29% and 4@‘%’&"%Cgm°f%\°n);|¢§d,overall copol yner. Further, a suitable
Chemi cal

S-1-S bl ock pol. r. - be provided, by the Shell
Company of Houst on, 023 pmg’mewg% GEGE?LFP% aptioxirant; savergist (T CyanppIBDP"; Thi s

copol yner and Vi : 4%% “Whi . I's provided by The Dexco Chem cal
Conpany, each a?@egéﬂ e%‘%@e@nﬁmﬁyrene : content of about 17%
by wei ght of the overall copol yner conpogit,l: (2) -A teleblock
copol yrmer including nol ecul es havi ng at ég}f?lg—gghr ee branches whi ch

radiall'y branch out &5 giits tyeweighY, of4R.S-R3%lod copdfymbr P*0EES SR Bexco

Chemical Compa_hy; 29% styrene);

40 parts, by weight, of an aromatic modified hydrocarbon resin ("ECR
165C"; Exxon Chemical Co.); o

15 parts, by weight, of a paraﬂinic/napthénic processing oil ("Kaydol"; Witco
Chemical Company); |

0.25 parts, by ﬁveight, of a hindered phenol antioxidant ("Irganox 1010";
Ciba Geigy Corporation), '- |

0.25 parfs, by weight, DLTDP; and ("Cyanox LTDP" American Cyanamid
Corporation); and _

0.50 parts, by weight, of a oompaiible stabilizer. ("Mark 273"; Witco
Chemical Company). |

Adhesive 3

45 parts, by weight, of an S-I-S block copolymer ("Vector 4411"; Dexco
Chemical Company; 44% styrene);

40 .parts, by weight, of an aromatic modified hydfo_carbon resin ("Zonatac
105 Lite"; Arizona Chemical Company); "



 pol ystyrerwoggidzwal bl ocks and an i soprene or butadi ene spgfmRds/isssét he

center. type of block copolymer may al so be described as
havi ng a branched pol yreri zed + i soprene or butadiene m dblock with a
‘pol ystyrene term nal block at the end of each branch. The tota

concentration of the styrene nmonomer would 29nilarly range from

about 15%to 50% by weight of the overall copolyner conposition. This
second cl ass 0 r r ba al ul
oSy ool 61552 FaRR° by RERNE" 6F & Bhckselry. B PPIAIIAIR! Windo! Cridmical
It will also be recogni zed that mxtures of the above-identified block
copol ynmers may al so b@28mattsy®d weight, of a hindered phendingitiogidastx¢inghsoxo010H0";
suitable material for use in the present adhesive is avai l abl e
fromthe Fi restoﬁ@a@mﬁ@poﬂﬁonbf Akr on, Chl o under the trade

desi gnation of "Stereon, referred enbodi ment the
concentration of di bl @&k pags, by weightref DhTPRe(" ox LTDP[; Apwriean,cyansand
m xture (S-1-S) (that is, apn S-1-S block copol yner that I s not
substantiall'y futPPOES B)éﬂé]ls kept to a m ni mum 'is believed that a

Ezglng:)isio?isging at a gi ven i”it "@?“wegpae ﬁa?ﬂﬁe t%g"‘°1 eﬂ@laggu% "I gﬁitco

efficiency of the %g copol ymer enployed. It is - further
bel i eved t hat by ecrea5| )he anount of di bl ock present in a conposition
the el astoneric retention of t he conposi tAﬂi&é%&At he sanme given tine

i nterval can be i ncreased. Additronally, it is believed that
decreasi ng t he anmount 4% pans, Byowkight; @fantS-1-S block copdlymérh@Veéctbr 8211"p Dlexco
copol ymer additionally increases the tensile strength of the same

conposi tion. Chemical Company; 25 Stymene)ier enbodi nent S-1-S bl ock copol yners
are enpl oyed having the characterjstics noted above, but further
havi ng a styrene conc#®Pagstyrweight, I?@ ap srereatic modified hydrocarbon resin (*Zonotac

105 Lite"; Arizona Chemical Company);

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

Chemical Compaty); _

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). |

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";

Exxbn Chemical Company);

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



of about 25-50% by wei ght of the overall copolymer conposition.

Conposi t | woD6i16625 this range are believed to di sPCERYSHASEI6cuUl arly
desirabl e vi scosities when conpared wi t h conpounds nanuf act ured
fromrelated A-B-A copolymers which have less than about 25%
styrene, by weight, of the overall copolyner. The.
aromatic nodified hydrocarbon resin enplo I n the adhesive, which

~associates with both the m dbl ock and the end bl ocks of the

styrene-i soprene- st Yx25ngparts, by weight, oflachilidered herivk rantivxidane (tieganbel 10Y0";

avai l abl e fromthe Exxon Chem cal Conpany of Houst on, Texas under
the trade desi (Ciba-Geigy Gogporatém); and ECR 165C, " respectively.
Additionally, suitable styrenated terpenes, such as those materials

whi ch are mar ket ed Lﬂr?cfeP"{ byt weight, 96 DIGHAP i &N@%m ]?GBefLW&Yaﬁ’y‘the
Ari zona V\%%/ 16625 d
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Chem cal Conpany of r ' 201 Of
Che 2 omdh ‘;Ucﬁaféubr i, Sl B R 5 0 ehen
styrenat ed ter exanpl es falling within the above phrase
"aromatic nodifie drocar bon resin.” The present
corrp05|t|ons haveadeswable Proverties of AdhBdivesQL3Ir I NQ

st andpoi nt,. and further are beI | eved have an eI astoneric retention greater
t han about : bric entic Adiesiye emeasures cthp dorcei ofsedosery a
relatively fast speed of recovery ' . followi ng el ongation,

Various piasti cﬂxetrtqboro«rxhrhlts%bssrswgpls of shengompesition during 2 peadeterminiedhintetvl e Vg
conpositions of the sen nventiop in anounts rang from about, 0% to
about of tifpe, olﬁwaa Fignsatw A measre| ¢ rfee%e' Pquorf the,

perate as a diScHERHUOnG beconted oga LKL R bl C?_ééfmoelté"?gg Pl iffents,
01 1's." A CONMEN G st YR Me§ sl TenAbIENS5.5 ThE cBhing el Babbiles WikicO

thick and approximately 1.5 inches (38.1 mm) wide. A carrier substrate is used for

the coating and includes a double-sided release paper. | Samples are rewound onto
themselves. Following a period of storage for 24 hours, the samﬁles are cut, in the
machine direction, to become a size of about 1 in_éh (25.4 mm) and to remove flaws
in the samples potentially existing along theill'l edges. Samples are then cut to an
appropriate size and placed in a Series IX Tensile Tester sold by Instron Co. of
Canton, Massachusetts. Each sample to be tested is elongated or pulled to a
distance which represents an E.longation 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 cnvimin.). The samples are held at these distances for a period of thirty
(30) seconds. Followihg this first holding period, the force of elengation is removed,
thereby permitting the individual sampies to return or retract to their original length.
The period of rest is about 1 minute. Following the period of rest, the force of
elongation is again applied for a secend holding period to extend the 'sam;:le to the

same distance at about the same rate of speed, (50.8 cmv/min.). Measurements of the



- Chemi cal Wg'%g%zgf Marshal |, Texas as "Wtco Plastics Ol p@B®sos/isaze

Addi ti onal SU|tabIe oil may be purchased under the trade
desi gnation ' Kaydol . Sui t abl e anti oxi dants/stabilizers
-may al so be used in suitable amounts in the L adhesi ve conposition
to help protect the A-B-A block copol yner, gpd thereby the tota

adhesi ve conpositi on from potentially deleterious thernmal and oxidative
effects

appl i cation of aa'ﬁﬁgi'\?'é" D dlBvery Bike %k e%%% %‘gﬁ%‘ag%ng&u&%%%ﬁggggq %ra_,t
wel | as in the og tqulgfn&n#%?ﬂﬁfﬁrhpﬁhﬂf% d; at theend oftﬁ9§econdsﬂ&@n9$9ﬁ@dj%ﬂ°n’

if it occurs, usua est’s eritora
the adhesive CO”HPﬁietdnﬁrbf'tﬂb Q&Bﬁ‘&ﬁﬁdl@e'rhé‘fb!&bﬂtaélad%xﬁ&% fetéhfioR ilcalculated by
per f or mance. thout timtation, exanples of useful stabilizers

i ncl ude ‘one or mgéﬁemfnghu micnon which has, asﬁalmml-msr el fofe exemeét-byetheshmplelas

and nmul ti-functional phenols, such as sul fur and

phosphor ous- cont ﬂlemndg)fmeaacm\d holdingperiod; arfd asiitstdedminaton dbe focepixerted st the

i ncl ude t hose that may be purchased conmmercial ly under the trade
desi gnation ' | r ghegining of the first holding' periadm This fractien @cthsy radiplisdy by 00

G eensbor o, Nort h Ca olin | es. i ncl ude, w thout
i on. oy RS RORicy I sauals the peskent FLARRmMERS ORI, 16625
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Anmeri can Cyanam (}‘hsfol{m%appwﬁt&rgsgjs ﬁrﬁc?el'?\‘/ﬁ? P°%e which is

manuf act ur ed "ﬁtﬁ’m R diyhdr L Ok jdegt
the performance 3f thAdlms"h"h(f %EE% gCzers magﬁge H?r% r eérl{hance by
enpl oyi ng i n conjrstemidn®n therew th; (1) synergi sts such as, for
exanpl e, thlodlproplonate esters and phosphites; and (2)

chel ating agents2and paihesived 23 aihien aémploying ,100% ceupdeddISel-S - copolymer -- 89.7%

et hyl enedi am net etraacetic acid, salts thereof and

di sal i cyl apr opy| @etentiongi ne. - The conposition of the present

i nvention may be formul ated using any of th
3. Adhesive 3, when employing 100% coupled S-I-S copolymer - 84.7%

. retention;
4. Adhesive 4, when employing 100% éoupled S-I-S copolymer - 93.3%
retention; and
5. Adhesive 5, when employing 100% coupled S-I-S copolymer - 90.5%
retention.

Viscosity of 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. Adhesivé 5:25,250 cps.



t echni ques known in the art. A representative exanple of such a techni que
I nvol veswo 96/16625 placing alt of the oil and stabilizerPGCuNR5/A83&S in a

j acketed m xing kettle, and preferably in a jacketed heavy duty
m xer which is equipped with rotors and is sold by Baker - Per ki ns
of Fort Collins, Colorado. Thereafter, ﬁ?oterrperat ure of this

mxture is raised to about 121[err]C to about 177[err]C. The precise
tenperature to be ' usedlnthls step wi || depend on the nelting
poi nt of the parti cI¢nsile Strgmgt bes Adb¥sive is measured using)sampled inadccordanaer e
noted above has been heat ed, the m xture is blanketed in C02 at a

“relatively sl oviththeaboye,dbusthe M@mﬁl%scfegnimbwmvsaml@ are prepareddded.
When t he Jns ar he, desired t erature,, the
S-1-S bl ock comf;%? indo 1 nch wi Wit ?Zga‘heman quaimlecesT esedndividygl - -

e e S %&M@@%r@%@qﬂ@%&owmm e

applied to renp Hﬁmﬁb@ﬁi&g}dsﬁ{et'a\‘u & ﬁ&ﬁ&f&?ﬂta oand in a atter te:st1 0% of its

Specific illustrative e out I ons

enpl oyi ng unstressedillenﬁtﬁ, f6r ! pesied o3y yéeaﬁdsarrametasm td@esbcbﬁus,t Bfd then

fol | ow ng. Adhesi ve | 45 parts, by
wei ght, of an &pbsed tol thelsame ptressnfor 30 \éectinds. Dlatal of Bexfoece of recovery of thermi cal
Conpany 17% styrene) 40 parts, by weight, of an aromatic

modi fied hydr dodividual semples is(colierted at the begmmngaﬁ'maph Enakcnd justpriarab tigoendany) :

VWO 96/ 16625
PCT/ US95/ 15336°f each of the 30 second holdmg cycles. The maximum tensile strength'is megsared

_.15 parts, by ht, of.a raf n| c/ na ¢ White procgssi oi | (
(" Kaydol " W% e b 8@ Mﬁw percent rec%very 1s G&gulﬁtgptag by
wei ght, of a %ﬂMl zing anti oxi dant "Mark 273"; Wtco Chem cal
Conpany) ; - 0.25 part { of a hi ndered phenol
antioxidant ("Ir gan% 101%% fénsxPé’strengtﬁl}ono -

t 0 sec holdin X 100 = % recovery :
- | Tensile Maximum -

The following approximate results in Table IV “are believed possible in -

accordance with the above: o
TableIV
Percegt IC;llPle‘i * Percent Recovery Tensile Maximum

100% 78% 32 grams

90% 3% - 27 grams

80% . 73% ) 26 grams

' 70% - 67T% : . 24 grams

— 60% _ 64% - . 21 grams -

Adhesives 1-5 further are believed to have a tensile strength of at least 5 psi -

at about 40% elongation at about 25°C.
wﬂm is measured on samples of the preferred -

adhesive. A first rheometnc test can be performed by employing a Rheometer -
marketed under the trade designation RDA-700 by Rheometrics, Inc. of Piscataway,
New Jersey in its stress relaxation test mode. In this test, the sample to be tested is -

positioned between opposing plates and one of the plates is rotated about 180°



« G ba- Gei gy%ggr g‘??%ét ion); and 0. 25 parts, bypeeweéissmi a
DLTDP ant i8Ry synergi st ("Cyanox LTDP"; - American Cyanam d

Cor por ati on). _ o L Adhesi ve 2

+45 parts, by weight, of an"S-1-S bl ock copol yner ("Vector 421 1"; Dexco
Chem cal Conpany; 29% styrene); 33 40 parts, by weight, of an
aromati c nodi fied hydrocarbon resin ("ECR 165C"; Exxon Chem cal
Co.); .15 parts, by weight, of a -t%afj;af finic/napthenic
processing oil (relatiyase el;e'qppqrcp}pte,_ which is siatienary: o T Hissetakion represents about a 50%

6 B Tl o ol 50 S
T

Chemi cal Conpany g second period. In this paﬁi@ﬁlﬁﬁie!@a%xﬂz recovered sample is &BitRfily givenDy
wei ght, of an S-1-S blgzck copo&ymer ("Vector 4411"; Dexco em cal

Conmpany; 44% st yac0iex 10° dynes/cm® per second dfllegsaetoverymte<Thehapproximaetimestiat i c

modi fi ed hydrocarbon resin ("Zonatac 105 Lite"; Arizona Chem cal
Conpany) ; voaredyeligwed it takes to realize a fully relaxed sample following deformation are noted
PCT/ US95/ 15336 29

15 parts, by wei @hfollO¥: o processing oil ("Kaydol"; Wtco Chenical
Conpany) ; _ 0. %5 parts, by weight, of a. hindered phenol
anti oxi dant ("Irdanox 1010Adhesives 1, 2, 4@-"5&5—'@2?@9’% por ation);

0.25 parts, by weight, of DLTDP ("Cyanox LTDP"; American Cyanamd

Cor poration); an@. Adhesive 30~ 1s thantlsecamd wei ght, of a conpatibl e
stabilizer ("Mark 273"; Wtco Chemi cal Conpany).. .
Adhesi ve 4 Uniform samples of:the sompgsitigns of Adhegives; 15, abgye, are RIEPAFd, ner

("Vector 421 1% anD(?)él(lzﬁﬁtial. force is plag]f &1‘. &% ompﬁé‘.)éres,%ﬁg{%bs} %{a?pn%;defoming the
| samﬁles by about 50"/;. For E.al:ulation purposes, a base line stress is taken
following a period of about 60 seconds of relaxation. Any stress remaining in the
samples following this Irecovery period is believed negligible. The amount of force
* or residual energy remaining in the individual samples following this deformation is
collected during each set;.ond, for a period of about 60 seconds. Thereafter, the total
energy storage of each of tﬁe samples is calculated using the formula:

| | mﬂ%ﬂz idual energy exhibited
Energy Storage = (secon ) x (60 seconds) during the 60 second test

Assuming a perfectly elastic sample, the amount of residual energy remaining
in a sample following the release of the défonnation force would be zero. It is
believed, therefore, that as the residual energy values for each of the samples near
zero, the Mc recovery properties of the samples should improve. After about 60
seconds of relaxation, the total system energy for each of the samples can be
calculated and it is _believed. that the approximate results are the foliowing:

1. Adhesive 1 - - - = 5.924 x 10% dynes/cm?;

SUESTITUTE SHEET (RULE 26



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

105 Lite" ;wévé/mszsa Chemi cal Conpany); 15 ywewnises/1sase Wei ght |
of a paraffinic/napthenic processing oil ("Kaydol"; Wtco

Chem cal Conpany); 0.25 parts, by weight, of a hindered
phenol - anti oxi dant ("Irganox 1010"; C ba Geigy Corporation); and
0.25 parts, by weight, of DLTDP ("Cyanox LB®P; Anerican Cyanam d

Cor por ati on). ' Adhesi ve 5

45 parts, by wei ght of a bI ock,_copol ector 421 1"; Dexco
Cheni cal Conpany; 29% St yzgﬁ“e‘) ==-- 591x10ydyne§(gn%/arts by wei ght of an
aromati ¢ nodi fi ed hydrocar bon resin 2‘ Exxon Chem cal :
Conpany) ; 3. AdBesjysi3t s - 'b91 wdpgﬂynes/cm a paraffinic/napthenic
processing oil (Wtco Plastics = 380; Wtco Chem cal Conpany);

WO 96/ 16625 4. ~ Adhesive 4 - - - - 4.809 105 dynes/em®; and
PCT/ US95/ 15336 30

0.25 parts, by weight, of Aahégwe(ger.ed.pm}pio%bg&haant ("lrganox 1010"
Ci ba- Gei gy Cor por ation); .25 parts, by weight, of DLTDP

("Cyanox LTDP"; American Cyanam-c -+ “Corporation); and
0.50 parts, by wei ghlThe abow Boprovitled ot iflastiatibh PRrposédind 8 bt iMeaded (ohben cal

Conpany) . Di scussion of Properties of .

Adhesi ves 1-5 limiting of the type orflange ofitheiadhésive ef thepreseht inventidalhesi ve neasur es
the force of recovery - exerted or exhibited by a sanple of the
conposition during a predeterm riEie AbsorbentMaterial of the Goret i ne f ol | owi ng

el ongation. To maasui_g?el astoneri ¢ retention, sanples of the

conposi tion can be ¢ ntamgtma oyed dpihg cpte ofthepresent dvention mpay be (
U R S TR R S

M wide. A car ey @Ehp,s&ﬁl?&u?_hhﬁaﬁﬁfﬂmfsg Hiscussed previously). Likewise, the absorbent

material may be employed in any suitable form or aggregation Examples of such

.forms include, without limitation, part:culates sponges (eg open or closed cell

foams), contmuous fibers, discrete-length ﬁbers or the like.

As prewously dlscussed ina preferred embodiment, the absorbem material is

employed as a plurality of particulates, having one or more dimensions ranging from

about 0.10 mm to about 6.4 mm, and mere preferably about 0.5 mm to about 1.80

mm. In general, the parriculates of absorbent material have surface characteristics

renr!ering thern eempatible for bonding satisfactorily with the stretchable binder

material. The particulates may be any shape. Ina highly preferred embodiment, the

~ particulates are generally cubic or rectangular prism-like in shape, or have generally

cubic or rectangular prism-like porti_oné; | Other sizes or shapes (e.g., without

limitation, spherical, elliptical, or irregular shipes) may be employed. In another

embodiment, the particulates may be generdly elongated in nature, or they may be of

another suitable shape so that when they absorb a liquid, they will expand in one or

more pre-seleeted direetions. The particulates may be substantially all of the same

size and shape. ' Alternatively, they may be a plurality of different sizes or shapes.



‘the coati rwoggﬁ“izgncl udes a doubl e-si ded rel ease paper. Sanplcgasasssssewound
: .

onto ensel ves. Followi ng a period of storage for 24 hours, the
sanples are cut, in the . machi ne direction, to become a size of
about 1 inch (25.4 M) and.to renpve fl aws - in the sanples

potentially existing along their edges. Sangbes are then cut to an
appropriate size and placed in a Series | X Tensile Tester sold by Instron

o pol e 10 “T e R SORHACHY i TARETL Sl e P46 e
4096 of its unsifig@meadof e Yveralldisher 'Eonﬁ%ur%tg.mT dr %ﬁ&a@%ﬁﬁ "df %ipmsﬁhﬁﬁ tZle

80% of its unstressed length, at arate o nches

(50.8 cnimn.). ghﬁcﬁlmmsn tHeg hbvd dbsérbed RAER. di stances for a period of
thirty (30) seconds. Following this first holding period, the force

of elongation is renp{Tae absorbent materiahmayp by ppevidedt dlseady inrthe uhitiaté desired size
sanples to return or retract to their original |ength. ] The period
of rest is about and shapg .88 [pseviously fabripated partistilatesst Altematively,cié may be

el ongation is again, e%p,l ied for a egond hol ding period to extend the
: 2,

sanple to the  Provided in anofher syitab sichras; withautnkimitation, as papafp shesh. s

(I;ngUEQ%/ 12%%2“ %ﬁc’ﬁtﬁayolfze Bs@:ﬁ as-is, O¥\%thge?\/VlJ§36 %t? ground, or processed (e.g., byﬁlatively

el astoneric recoy&g%é%%%fe@hrg ungﬁomkﬁsdegﬁ@%%en at the beginning of the

test; at egl nni e fiIrs ‘ding period; at the end of

the second hol di ng pets 86 highly preferred em?ocﬂirneﬂt,h@eﬁa&gorﬁémtrmerfa?gfeﬂﬂg’rw ol fhe

The percent elastoneric retenfion is calculate ating a

fraction whi ch hesre 6fthiet presentrirventisn ist bgmi}@seﬁe oM db3rbbit inBRrigla AR Gndie
the end of the second holding period; and as its denom nator, the force

exerted at the specifically, dobyjroptilivg flekiblehepehiceli¢d tmkotiire foam rmatekial Particulate.
fraction is then nultiplied by 100 to . .. provide a product which
equal s the per cefn general] theseanatenials arecharacterized in that they havtha pors| vohymenof from
approximate resulfs are believed possible: A Adhesive 1, when
enpl oyi ng 100% c @pHteld @,-f‘lost éﬁ%aﬂy&e@nia gapillasy suction specific purface @regrof from

2. hdnesive 2., M0cSPLEYLTIY TAUL SRLE G it SRESHIRE v *Simpiieson
| deflection such that a confining pressure of 5.1 kPa produces after 15 minutes a
strain of from about 5% to about 95% compression \Qhen 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 bé ‘made to the following, all of which are
hereby expressly incorporated by reference: Commonly assigned, presently pending,
published (on March 4, 1993) PCT Ap_pligatiox; Nos. §3/O4092, entitled: "Absorbent
Foam Materials for Adueous Body Fluids and Absorbent Articles Containing Such
| Materials", corresponding to U. S. Application Serial No. 743,839, filed August 12,
1991, now U. S. Patent No. 5,260,345, issued on November 9, 1993; commonly
assigned presently pending, published (on March 4, 1993) PCT Application Serial
No. 93/04113, entitled "Method for Hydrophilizing Absorbent Foam Materials”,



3. Adhesi ve 3, when enpl oyi ng 100% coupled S-1-S copol yner - 84.7%

ret ent i orwo 96/16625 4. Adhesi ve 4, when enpl oyi ng 100perosushesdcS-| - S
copol yner - 93. 3% retention; and 5. Adhesive 5, when
enpl oyi ng 100% coupl ed S-1-S copol ymer - 90.5% retention.

Viscosity of the Adhesive is nmeasured in centipoise (cps) using a Thernosel
sol d by Brookfield of Stoughton, Massachus$tts in accordance with ASTM

Met hod D3236-73. The sanme sanples are believed to exhibit the
fol | owi ng appr sirégofiding to U. ik b e )

bosl o] B ial el g S. Applicafi&P Sérial No' 245263 £'lled Afgusf 12, 398Y {(now

1. Adhesive 1: aBandoféd)cami U. S. Application Serial No. 08/55 419, filed April 30, 1993;

2. Adhesive 2: 23,300 cps;

3. Adhesive 3 _’egmmpnlyc pg;tgned presently pendmg, publlshed (on March 4, 1993) PCT -

4. Adhesive 4: 21.000 c

5. Adhesive 5: Application N° 93(%1 Y%/ entiged; "Method for Hydrophxhzmg AbSOl'beﬂt

PCT/U895/15336 .
Tensi | e St r engFR2m: Mategals h%ﬁ@q@%%r%d"xﬁ@!cﬁW’bﬁﬁﬂe@W ﬂ4§§%r@5¢1ce

prepar o - Ak VBT ARA il ReRE ARl pEREng U8 RpelferSt i
pi eces. These |s@qng3ua§8927o enttle@'gﬁff&@ffwaﬁﬁ&rﬁdﬂttw Ltreﬂﬂs phl_ne

noted earlier, and are el ongate or ance to

represent an el s BydyFhuias aﬁd@rﬁ%i’dﬂdﬂﬂt&é‘%ﬁéﬂ filed Deeémb&A Y0 9992 LAl

unstressed length, for a period of 30 secon refl axed for -60" seconds, and

t hen of the eabove dpiplicatiany (us ead fRCT &@pﬁmafag)SareDhmbpfexbhesli orce

of recovery of the _ (
incorporated by reference

It will be appreclated, upoh study of such litefature as U.S. Patent No.
5,149,720, hereby exb'reésiy incdrpomed'l":y eeferenee,- 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, .sueh,a's an ab_sorbent gelling material or
superabsorbent materials dispersed in a mat of .diser_eie-lehgth (or straight) cellulose
fibers or chemically modified cdeS-’linked cellulose fibers. Polyethylene terephthalate
fibers may also be employed. | |

The absorbent materials may be employed in any suitable 'fonn such as,
without limitation, patch, insert, mat laydown, discrete sheets or layers, or
homogeneous blends of one or more combinaiions of absdrbent mateﬁale.

The amount of a_bsorbent' material (exeihples discussed previously) that is
employed in the absorbent core of the present invention will vary depending upon
factors such as, without limitation, the desired size and shape of the diaper and core,
which is dictated, in turn, by the size and enatomy of the intended user. The skilled

artisan will ap'preciate that various other factors weigh into the anatomy of the



«i ndi vi dual m‘m Is collected at the beginning of each pupdpmussdsisest

prior to the eng of each of the 30 second hol ding cycles. The
maxi numtensile st rengt h is_.neasured . at.-t:he begi nning of the
‘first cycle, and the "per cent recovery is calcul ated as fol | ows:
Tensile strength followi ng - t3Me second 30 sec holding cycle
X 100 = %recovery Tensi | e Maxi mum -
The fol | ow ng ap r I Si
accordance with t Eﬁﬁs%r ﬁx%h')dfn% bik -ﬁﬂp i g il ?H?S?%oed{ﬁg"d’wé é%ﬁﬁg'?%aelnt
Recovery T&'&ﬁbﬁ,%&'@ﬁbﬂ]‘d@é or culture. Other consideraffos ﬁctonng into the amount
100% : 8% 32 grans
90% of absorbent mat¥rial include the absorptive capa@‘?y of theabsorbent materials used;
80% 73% 6 grans

70% cost, pricing, ®7%alue cons1deratlons or procesﬁng,gn@hmery or other mechanical
60% 64% 21 grans

Adhesi ves 1-5 quﬂWEW%@PﬁE‘WéQ@qudBCtWGQWWﬂEﬁ | e-strength of at | east 5
psi ' at about % atlo

of Recovery of the Ad ‘6 "F Eﬁy ﬁ%éS%@1M&%PM%MW°“‘a
adhesive. A first erfornme oYy. ter
mar ket ed under twg{‘{&f‘ggh& P‘@_fﬁﬁﬂ*ﬂﬁ?&%ﬂ ﬁgeggeﬁgfgﬁ*s Wg%‘lﬁ?

Pi scat awnay, Berit $om lafertBi S
test, the sanple to %M@%%dﬁ&ﬂ%ﬂahwﬁgéﬁ oney‘agé}‘taiv\eﬁé%v%pom r?

pl ates and one oOfjayef ithind fifultildyet Srddrere, abﬁyﬁ. 1&&Qibﬁrtélocanonm6dﬁﬁﬁaﬁmc
PCT/ US95/ 15336

relative to the Qtrhemrqolhieprefdmdhmbbdhim|nﬂmuylmﬂihnm,mmpmwlaps ofthet s
about a 50% rotation deformation of the sanple. The force of

rotation is then absgrbems ouatenial aréemployed, they arecdistiibutedewithip thecorenia either a
recovering sanple is then neasured, each second, for about a 60
second period. | homegenesys bmpﬁdlﬁ‘mst absarbm mages @atemcgmpﬁmm as one

arbitrarily given

recovery rate. THE %BPSW'@% d??@ib“k‘ﬁé%’ sto ng%sh/m% ‘]b%he’r sece dieg%g,lgetsz
realize a fully r&gﬁgég%&df q_le\lngvglng def ormati on are not ed :
Without intending to be limited hereby, a detailed description of a preferred
absorbent material; inéluding its method qf m#nufacture can be found in U. S. Patent
No. 5,260,345, issued November_ 9, 1993, and hereby expressly incorporated by
reference.
Sm;hatlls__Dmnex_S.tnmg
The stretchable absorbent core of the present invention (mcludmg any of the
core embodunents depicted in Figs. 1-3) may be readily employed in a number of
| applications where stretchabnlxt_y and absorbency is desired, particularly in diaper
applications. For instance, one preferred embodiment is a stretchable diaper
including a core having at least .one stretchable region. As 'showr_\ in Fig. 1B, a core,
such as (without 'limitatiof\) the core 10 of Fig. 1 and 1A is sandwiched between a
topsheet 24 and a backsheet 26, fhereby defining a diaper 28. The topsheet 24
preferably' is liquid permeable, and preferably includes a stretchable portion over



as follows: 1. Adhesives 1, 2, 4 and 5-11 seconds

2. fghesive 3 - less than 1 second PCT/USOS/8380T M
sanpl es of t?’lﬁe conpositions of Adhesives 1-5, above, are prepared

and an initial force is placed on each of .the sanples, thereby rotatingly

deform ng the sanpl es by about 50% For cal cul ati on purposes, a
base line stress is taken followi i a period of about 60 seconds
of relaxation. Any stress remaining in the 'sanples following this

recovery period:gomeliftdicoas TR bakishiet: 26???& %Fﬁngﬁ’i@ fn?éﬁﬁms an mcludes Qr

residual energy remaining in the individ oW ng t

deformation i S stretchable pcmbhe%xesénﬁttfrlan@fﬁa@bti%ﬁﬂ@nﬂmetsﬂheet zaefheqﬂcmeetbout
60 seconds. Thereafter, the total - energy storage of each of the

sanples is cal cdﬁatoecbodsmag nidt chaie rany Isabstantiallye elastic portions so that they are not
Assuming a perfectly elastic sanpl e, the:amount of residual energy
r emai ni ng generally streschablep Thefentiteslipeni lstqllléor othervdse fabricated ld@fﬂ)wﬁtﬁblpon

ot dual ener gy CPAP@RatL; The dispesis @mrg&rﬁ opided v %s?coév*éﬁ‘ absitahe
I [ f.th 60
Ceconds of 1ol el SR Seh ey, “Epa TR Bty v“ra Sa‘}%ﬁytﬁsr Sl ffdleeCa,

are the 1ol | o NP+ Bk Thed Bibin il 69 o ff el ERARUE GRHHC

dynes/crierr];  waistbaid a8 @fellifowm in the art.
PCT/ US95/ 15336 34

2. - Adhesi \7H1e2‘astemng systefs can i:Ginpﬁse] a@msﬁrﬂeﬁi ﬁte&rls known in the art - {

including pressure sensitive adhesrves cohesive -matenals mechanical fasteners,

hook and loop type fasteners, or any combmatton 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 Fastemng System for Disposable
Diaper" (Buell); and U. S. Patent 4, 662 875 entitled "Absorbent Article” (Hirotsu et
al). Exemplary fastening systems compnsmg mechamcal fastemng components are
described in U. S. Patent 5,058,247 entitled "Mechemcal Fastening Prong"
(Thomas); U. S. Patent 4,869,724 entitled "Mechanical fastening Systems With
Adhesive Tape Disposal Means for Disposal of Absorbent Articles” (Scripps); and
U. S. Patent 4,864,815 entrtled ”Drsposable Draper Havmg an Improved Fastening
Device" (Scripps). An example of a fastemng system having combination
mechanical/adhesive fasteners is described in U. S. 4,946,527 entitled "Pressure-
Sensitive Adhesive Fastener and Method of Making Same® (Battrell). Each of these
patents are incorporated herein by reference |
Process and Apgaratus for Making Stretchable Ab&rbent Qgg
The stretchable absorbent core of the present mventron is made according to
- a process including the steps of provrdmg the absorbent material and contacting the

absorbent material with a stretchable binder material for forming a stretchable mat-



'3 gsive 3 ---- .01 x 10[err] dynes/cnierr]; pcrusesnsssé
oseheelss e 10[err] 5

Adhesi ve dynes/cnierr]; and :

Adhesive 5 ---- 4.804 x 10[err] dynes/cn®. . N i The above is
‘provided for illustration purposes and is not interided to be

limting of the type or nature of the adhesB%e of--t’he present invention.
The Absorbent Material of the Core The absorbent materi al

enpl oyed in the glfd’ﬁ'etQBﬂ& Gt ?‘Eo BFbkes! Y %'&Jr@é?xf %\’eéﬂgtnh ein. Mod'gzl %EXicﬁHh#ﬁPl €

absor bent mat'eri_ such as ose readi 'y enpl oye al'rea nown 1
the art (e.g., Wpigdesstis leinpldyed t®mantifietafe &icoRtIRDAS ndt-Bie Web! ob the lstréRHALIE

t he absor bent material may be enployed in any suitable formor
aggregati on. Exacgreanaterfal and includes the stepé of sipplyiny a/steeam\bf the Wbsdrbemt neakériah,
particul ates, sponges (e.g., open or closed cell f oans),

conti nuous fi ber in a garticulstecfoiny;ndgliveringandsinjectingt dtdedst kne stream of an elastomeric As
previously discussed, in a preferred enbodi nent, the absorbent material is
enmpl oyed as a pl adhesive yntathe, pamticulateasteeam; pad, layingodewn the fesulting featdike yebd.
rangi ng from bout, 0. 10.mMm o, abput, 6.4 and .nor.e preferahl

about 0.5 nmto ;BBJ{‘&T.“B_B!“‘“‘"“" adhegiye I¥n dﬁ‘ﬁ’ﬁﬁdgﬁ]’,' tyREton, Apto; mea?é?%t
absorbent materi . LS CS r r.

conpati bl e for b@%’é‘?ﬂé&% pg&egﬂﬁ@%\%\f ‘{e%]&%% 3 jHeam (!1'5? éﬁgpﬁgg%ﬁu}gm
material. The pagianfeht bg: ) f 1
enbodi nent, the S%ﬂg%ﬁebguﬁé?gas{n gﬁgnggﬁg?’a?‘e{y g[}lﬁ?‘ %&é}? trﬁ%éclfd;rrﬁalhger

prismlike in shagworlowithinwehichehe patticilated absorbent fidfdkisl i isp&@sédngul ar
prismlike portions. Qher sizes or shapes (e.g., wthout

limtation, spherical Speifically,itheprocess sieps ofthe preseitcimenlionringludes propidingate | n

anot her enbodi nent, the particulates may be generally el ongated in

nature, or.they sbspriest oaterial in its desiredt amount,usizeabid: cotfigueation. t Ima peeferred hey

absorb a liquid, they will_ expand in one or - .. .nore pre-selected

directions. The ﬁﬁ‘P?‘%E'&P‘aWB%’"rFﬂ? abgoraent aaserial iy prpvided infa particulaigg form, the

size and shape. SLLELARL S Yo pllBHll BP iy Mhitidd b e be S gRbaisg 55°
otherwise breaking up a sheet, film or other ag.g_lomeration of the absorbent material
into the desired particle size and/or shape. For instance, in an embodiment where
particulates of a generally rectangular prism éhape are employed, the particulates are -
cut in generally transvefse 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 particulated absorbent
material is supplied at a predetermined flow rate and velocity for establishing a
continuous stream thereof. -

Further process steps include delivering and injecting a desired amount of the
binder material in molten form into a stream of the absorbent material. In a preferred
embodiment, the binder _,materia_l i; a hot melt adhesive having one or | more
elastomeric components that is meltblown for producing one or more streams of

fibers or filaments which are snbsgqueﬁtly injected and applied to the absorbent
material stream. Thereafter, the resulting dispersion of the absorbent material in a



WD 96/ 16625

PCT/ US95/wé 3¢ fs625 PCT/US95/153385

The size and shape nay be varied to take into account such factors as the
desired t hi ckness of the overall diaper configuration, or the
direction of expansion of the particul ates when they have
absorbed a fl uid. The absofbhent materi al may be provided
already in the ultimate desired size , and shape, e.g., as

previously fabrimadsslypetingled adtadrk AF tthérfally \faded, fidrs i@ Yaid@lown to form a
provi ded in another suitable formsuch as, wthout limtation, as part of a
sheet, continudusmay-like web efithestretchable care materiake cut, ground, or
processed (e.g., by relatively .. . low-energy techniques) to obtain
the desired form Referring to Fig. 4 and, Figa &, 1ah ppparays 308raceerdingtios preferred; he
absorbent material, eppl oy inthe. , ., - core of the present invention
is a polyneric fﬁ%hﬂdgg% ngﬁtp“?f’ﬁ't‘ pYegtion i, showm, Apparatus 300 is @ﬁﬁglieft? B&lﬁef», a
hydrophilic, flexihle . open-gelled siructure. f.oam materi.al rt.i.cul ate,

In general, t hes@e%a?grﬁg&éﬁ%ﬁéﬁ%ﬁgab&dtg F‘Z@&gﬁﬁ ﬁﬁmmﬁgﬁ%ﬁvg(\féf %ﬁglg

vol ume of from ‘ot Tike wih QF e o d: 24 i '

suction specifi Cthgma gg%v%?gghg%@%%n@puﬁmﬁgo A%ou% 0. g?t 0 El‘ bb%f%‘r" ﬁr/ g.
These materials lairqﬁ? dowi te! stretéhableShadike web OAR!nfimdds liquid permeable or
defl ection such t a confining pressure of 5.1 kPa produces after 15

m nutes a - porous; istretchable’ wéb tofomncageneflly borded ihatdikeowebngfithe stretchableen
the material is saturated at o 37[err]C to its. free absorbent
capacity with sycaréematerialy i ndbsorbent material (which maycbepaft a cgenarally MMrre‘j
exanpl e of such a material is a material referred . | . to _herein as

"f oam absor bent $RmROsitign, oringludertyo qraxore differant pempasitions)incollested i suitable

uni on 2o O Conngc, BBy BAE| Goreen, BP0 ot ) 3 i eaind s, Ay
Ao 1ot on Noo. ralSiB U it desired qppaty, PAEWICHE oo ind S oot ) i
for Aqueous BodywiichthtS ali¥ofbeiftateRiars di¥persed Wil Vary! dedpendinlg oHSlich factors as,
S ~ without limitation, the desired size, shape and performance characteristics of the
stretchable core, and other factors such as, withoutlirhfthﬁdn, machinery processing
capability, production requirements or the like. -
In a preferred embodiment, a metered quantity of the absorbent material
within hopper 302 is conveyed and fod into the open end of a generilly vertically-
oriented funnel 304 via a suitablé feeder apparatus, such as a screw-type feeder 306.
Where the absorbent material is paniéulatei feeder 306 is further operable to aid in
keeping individual particulates of absorbent material from collecting and adhering
" together pridr to being contacted with the adhesive material and to maintain a
generally constant feed rate of particulates to the funnel 304. As seen from Fig. 4,
the discharge end of funnel 304 communicates with an ac(:élerator arrangement 308 |
that is operable for foi‘cibly' propelling the absorbent material through a delivery
chute 310 so that they subsequently encounter at least one molten stream (preferably

" a plurality of paths) of the stretchable binder material being introduced for cohtacting



“Materi al s"woc&;lg&'gpondi ng to U S. Application Serial No. 7epgadnssé! ed
August 12, 1991, now U. S. Patent No. 5, 260, 345, 1ssued on

Novenber 9, 1993; conmonly assi gned presently pending, published
“(on March 4, 1993) PCT Application Seri al ... No. 93/04113, entitled
"“Met hod for Hydrophilizing-Absorbent Foam Mggerial s", WD 96/ 16625

PCT/ US95/ 15336 e ;
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corresponding to U S. Application Seria

August 12, 1991; endid1Z of i ieliverysthgresiio. DS sser, | &/ cotidall o Sultabl dudork 6as i on
Serial No. 989,270, entitled: "Thin-Until-Wt Absorbent Foam Materials for
Aqueous Body Fl uinterconmsctera dischiargeo endviokithe) eduster' 314 iwithd abdnletviemd 320 ,0f 1862,
Al l of the above applications (U, S. and PCT applications) are

her eby expr ess| ydelivery chute 310 As,willhe-apprsriated; thesyalumetric flow rate and pressurgof
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a FAM such as ageRfPERRE310CBY Wiy SfféxampR| without limitation, suitable equipment for

the above includes a FUJI compressor Model No. VFC503A-7W available from Fuji

Elec. Co. of Lincoln 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 skilléd artisan will readily appreciate how the above-noted

equipment, or equivalents thereof, can be operating within known pararheters 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 ﬁ'bm corresponding extruder dies or glue heads 322.

As is conventionally known, the term "meltblown" is generally descriptive of a

~ process used to form a random non-woven network of eﬁtangled heat-fusible fibers

or filaments. In operation, a low viscosity, molten polymer is extruded through a

series of small discharge orifices formed in the extruder die or glue head nozzle to

define a series of continuous fibers or filaments. These filaments are immediately



super absorbent materials dispersed in a mat of discrete-length (or

st rai ght) weplshké28se fibers or chem cally nodifi eg¢cgrusssissserked
cellul ose fibers. Polyethylene terephthal ate fi bers may al so be

- enpl oyed. The absorbent materials may be enpl oyed in any
suitable form such as, wi thout limtation, patch, insert, nat

| aydown, discrete sheets or |ayers, or 42 honogeneous bl ends of one
or nmore conbi nati ons of absorbent materials. _ The amount of

absorbent mat er iglosédbA LR, HER ?H?ﬁ@@aix@ﬁ% R+ ishlpting Hr altéwétir\}%the ﬂa)w of

enpl oyed in the absorbent core o present invention w ry dependi ng
upon f-moltér Polymer) Die tovithd oW disniptiontdaised ByhsucH R infiihgement, i
shape of the diaper and core, “which js dictated, in turn, by the
si ze and anat onfibers aretfermed:intoceerindom, entahigled letwdrk @f heat-fused filsmdntssarmfibers |
appreciate that various other factors weigh into the anatony of the WO
96/ 16625 upon deposition on a continuously moving collecting screen or roll.
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i nclude the absgpji ii%’féd"d}ﬁﬁﬁﬁiés‘i@é déms.yaég&e&bﬁst fomn@nﬁgégﬂqlaﬁam@r.g the

cost, pricing, or value erations; Or processi| nery

mechani cal meltblows G8HeSVE N The auhRdive ddlivery3fsteth 396 isl ddapted EoIdisE ARG Hbers
The absorbent material may be distributed generally unitormy throughout a

network of the & filimentsedfathe adeltblownnadhesiveaa Ppredetdrmiied chdhésiveotémperbite,l ype,
anount , density, particle size, or distribution of the absorbent

material may vaflywiratenviscosity, pressure, velocity, ifjection anglehand formingtdistancer The
structure, or from/location to location wi thin _a nonolithic

structure. |n aadhesive rdeliverynsystemn3a6  preferablyuiincludes t & tvat 328\ifor cstoring the

par i cul ates of LG, e sodBSorhENL mmigrial are enplaved, Lhey aie
328, for heating the meltblown adhesive to achieve and maintain a desired adhesive
tempefature and viscosity for fhciliiating'.mel'tb.lown processing of the adhesive.
Accordingly, in a preferred embodiment, the tempefa:ufe of the meltblown adhesive
is maintained for discharge from nozzle 324 in the range of about 138°C to about
260°C and more preferably in the range of about 149°C to about 177°C, at a
. viscosity in the range of about 10,000 cﬁs to about 50,000 cps, and more preferably
in the range of about 20,000 cps to about 35,000 cps. |
With continued reference tb Figs. S and 5A , thé adhesive delivery system
326 is also shown to include a pumping apparaius 332, such as a gear pump, for
delivering the molten adhesive at a suitable flow rate '(e.g.:,'in one enibodiment, about
200g/min to about 240g/nﬁn) and pressure from the heated vat 328 into a central
distribution chamber 334 of the glue head nozzle 324 from which it is. subsequently
discharged as a filament stream through a series of spaced die tip bores 336 and
corresponding orifices 338 for contactiﬁ_g (.., 'inje_ction into) the stream of

absorbent material. An air delivery system 340 is provided for supplying and



‘homgeneOL@ogﬂ&qsof different absorbent materials that regperishdifdsys
a

function or nore of acquisition, distribution or storage
materials or a |layering of those sane freterial s, as di scussed
“previously. " "Wt hout |ntend|ng to be I|n1ted her eby, a
detai | ed description of a preferred 43 absorbent material, |ncluding

its method of manufacture can be found in U S. Patent

Cererence, - dschfE el plelgiiiec i (TR Yo HBAE RSl 526°TRE e?a‘-b%
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particularly in diaper ' applications. For instance, one preferred

enbodi nent i s a skdrdelivdred ke thii glpe head nozzle 324 inncprefbirred rangeosftaboat i 63fCato

| east one stretchable region. As shown in Flg 1B, a core, such
S

as (without i m&b&m M°Ct h‘éhq;hnatgdipremmecgmr suppliedrto an ain chamben 346 wétheen

a top and backsheet 26 t her eby defining a di aper 28.
The topsheet 24 “° "';ﬁé L POTt; 347. o A r‘i‘FE"iBF'E g‘?ﬁd"‘ﬂ?‘@?’éﬁ”&?ﬂ y
Lg%bgg; / i%ggm& legn %rf%;'aacc):gd gi¥%assageways 48% ama6 ?ZS% formed on oppos:tggldes of

Theludes a . die sHGHEE A3E°Chne figh vRIoBT Reaked Brstol il Ple' 6 0PcRNGE | |
the topsheet 24,,d4fgs B56A AMES50B is aﬂ%{ned ﬁ@atté)ﬁxaﬂo&rhdxmt {HeiAdWAYE tli%nx\‘nolten

substantially elastic portions so are no generally

stretchabl e. Theelgsiérhéric dhesive upoh mptngaﬁemttﬁ&éwmeﬁabr plat@ $cpshent 352 of glue
sui tabl e configuration. i aper is also preferably provided

Wi th any conventheadabzzie324xisladapted to form an elongated>clmyinél 363 foradirecting the héated
limtation, adhesive tape tabs, mechanical closure tape tabs,

fixed position fa&mwdatlwtoahy molien adhasive s fitis mdedolhrouhtﬂt@cﬁd 3. b zed
wai st band as are known in the art he fasteni ng systerRs
can conprise any‘)mtwhﬂ\?rﬂf h#ﬁ&ﬁﬂhﬁ%mnﬁ’mﬁ’@' Genveying the filaments jnte Comtaggit
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fastening systens are
shown in Fig. 5A is merely exemplary of but one glue head device available in the

art. By way of example, without limitation, suitable equipment for the above
process includes melt blowing equipment from J&M Laboratories, Inc. of
Dawsonville, Georgia, (i.e., Model AMBI-2-1; Model AMBI—45-3I; and Model
AMBI-1.5-1). Other suitable melt blowing equipment is disclosed in U.S. Pat. Nos.
5,145,689, 5,162,484, and 5,236,641, hereby incorporated by reference.l. Again, the
skilled artisanl will appreciate that such known and/or commercially-available
equipment can be opérated withih known operating parameters to provide a desired
glue temperature, flow rate, viscosity, pressure and forming distance for the
particular adhesive being used.

Immedxately 'upon discharge from the die tip orifices 338, the stream of

meltblown adhesive is taffy-like in nature, and will plastically deform in response to



disclosed in U S. Patent 3,848,594 entitled ' 'Tape Fastening System for
Di sposablxn 96116625 D aper” (Buell); and U. S. Patent 4, Gdydkbésngnsit! ed

"Absorbent Article" (H rotsu et al). Exenplary fastening systens
conpri si ng mechani cal fasteni ng conponents are described in U S
Pat ent 5, 058, 247 entitled ' I\/Echanl cal Fastening Prong" (Thomas) ;

U. S. Patent 4,869,724 entitled "Mechani c4# Fastening Systemns Wth
Adhesi ve Tape D sposal Means. for Disposal of Absorbent Articles" (Scripps);

and UtheSattétiabisti férc85¢xdied Sakdoh! 6y thp'hiﬁ’tgﬁ aﬂL@lM&?{ HAVbRe an

| mproved Fast eni ng- Devi ce™ (Scripps e of a fastening

system havi ngembodimest| thendie tip orifices mmrge‘ﬁa*aﬂﬁéiﬂ&ﬁdﬂﬁxdf vk QN Slidetes of
described in U S. 4,946,527 entitled "Pressure- Sensitive

Adhesi ve Fast epbout Sridmmetoraboubi. OR/miei, itlSeypical 4iBghps hdthen ddjarentodrificee 6
patents are incor ted herein by reference. . Process and
Appar at us for 1%995 Q?Mépcﬁébm@ AR grigye of the rimpingement forces applied Thahe

stretchabl e abso ent pLe of .t re L. nvention is made accordlng to
a process incl {5‘8 tﬂ %‘f"@p%’“%’pe?ﬁ’&fi‘ﬁmﬂeﬂ HBr]’aM%lB?'B'eﬂf’ itdé possile thas,
contacting the with.a st chabl e bi nder -
material for f‘(’)erﬁrﬁ"ntheaﬁ lsi Fe %] %ﬁ%{l tﬂ@”éﬁiorﬁem fhin {\)%nent will Undergo a

PCT/ US95/ 15336dlameter reduction in the range of ab
l'i ke network that incorporates thg abso? eorﬁeﬂr?gthgpd% fthe dxamef\% it Had

~particularly, immediately upon Bisclegefor théiPiziey T4, t Prefeisbly, Qﬁé ‘dﬂﬁesﬁe%&n@ous

mat -1 1 ke web of the stretchable “core material and includes the

steps of ‘suppl ghnhgreameltbimnvol bbhhstalmted lsechi thatytwehidrélthe absorbent mate#iaP is

particulate form, delivering and injecting at |l east one stream of an (

el astomeric  Particulated, ;eank pattisulate: of absorbeat waeriah i ins tortaot) (i.enentangied)y down
The nolten. el astoneric adhesive is

~the resulting like re
del i vered for ‘;"Tﬁlt\ee{ 1 0 sﬁtRS‘”E’WgYéBsGrﬁ'éWFm (eg, upon sweelling cwithtliquisk theam by
| t bl t. bl fib
[T arent s h GRS O Coris s ool WD ASHRD. i ol 0 o ?a'ndgﬁnsyoi angl ed
t-1ik : t ted ab t |
e di spersed, T ke OF briksloilY G0 )b B R sBircE 6 35 t‘?ma erie
present invent34Nandi b%ﬁbl?ﬁ:&\ibﬁbﬂﬂ alrifiat is deihvered an@PBWntilg Qﬁltamtﬂdums

its desired anount, size and configurati on.
enbodi ment  whe(ed. ti ene bodimeat, 1helakficw! nslasmrms/sdmm 13 IR@&hii)tbab&sd form

the 4 SCFM (113 liters/min) per inch of die tip width) over a predetermmed amount of
time, to build up a suitable pressure for assisting in drawing 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, 'af 3 glué temperature of about
' 163°C, through generally circular die tip orifices having a diameter of about 0.76
mm, with a residence time within the glue head 322 of approximately 80 to 150
milliseconds, a volume of air of about 36.8 liters/min is supphed to the nozzle 324 at
a temperature of about 190.6 to about 218°C. |
Preferably, one or more of the extruder dies or glue'.heads 322 (with each
containing one or more nozzles 324) are employed durixfg the melt blowing step and

are connected to either the same adhesive delivering system 326 and air delivery



‘parti cul at Qe bPisese Pre-fabricated or may involve a step of p&hikdsngsss
grindi ng or ' ot herwi se breaking up a sheet, filmor other

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 pri 9% shape are enpl oyed, the
particul ates are cut in generally transverse and | ongitudi nal

directions of theyg&nesso0or frésb_@&tfvéﬁ%aa lurality of sub%fﬂn{iﬁg SmillY §ERGRS fDawR!

or filmof the abSorbent material. Any Surtdble cutti appar at us
or techni que nmay dperation |Oﬁl’lfechpghﬁnﬂp_@ihbédiﬂ@m shb&mAA Fig. & lagpafidofofle® hear 322
material is supplied at a predetermned flow rate and velocity for
establishing a (oneshown) axeralignedand spaced apart fromeeath other, (e.g., by about 38 mm on
Further process steps_include delivering and injecting a desired anount of

the bi eqater fosthe present prefesied embediment). Preferably, the nozde 324ecfonbashrafent

ol ¢ adhesi ve hadiR8U HEads 323 Rositionsd wih SuBrisat G4ane rom psRGeTCTRIeGH tos
| t bl for | ' f oo i
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material stream Jﬁ%ﬁ&%}ﬁégg@&nﬁ&%&ﬁd € idesi0 358 oP Bach' of thE gRIBTHRAESHS2 is

material in a

PCT/ US95/ 15336  disposed generally at an injection ° relati irecti '
random y entangl ed pnetv\%r Kk 051: therjmal I yangﬁsogc?h?‘inbggr ;el?téveltgitlée 3‘5%‘°'t’§998‘?'m a
conti nuous mat - | iofahewalisorfent matesial stteatinilsb as 20 be alfédgénrtally downward, and at a
Referring to Fig. 4 and Fig. 5, an apparatus 300 according to a preferred
enmbodi nent of t hdormiag distanceofahcub 25 4smmitovabout 8 mah fionB e streamp SVhéi thet o

deliver, : inject and apply the stretchable binder material to the
absor bent nat er i Aiozzley 34 are fdisposed in this orientatiom trelative: tavshe dlows of cabsorbente
core material . aratus 300,js further erahle fq

& v.ar"f1 R tie result{ng "vectorh of tl?f meltblown _ad{msive upon discharge from the

nozzles 324 is generally directly downward in the same direction as the flow of
absorbént material.  Additionally, cooling air can be provided, if necessary, to
quench the ﬁbgrs upon deposition of the mat-like web of stretchable core material
onto a laydqwn 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 pressufed air therethrough. Therefore, the speed and volume (i.e., feed
rate) of the combined absorbent material/fibrous adhesive material relative to the
speed of laydown conveyor 356, the vacuum level drawn through laydown conveyor
356, and the laydown width/shape are considerations for determining the thickness
(caliper or density) of the resulting mat-like webbing. By way of example, without
limitation, for laydown of a webbing having a thickness of about 3.8 mm and a width

of about 12.7 mm, where the absorbent material is particulated, a feed rate of



| ayi ng down the stretchable nmat-1ike web on a continuous |iquid perneable
or wo 96/166a50us, stretchable web to form a general |l y peayubesiisasé - | | ke
web of the stretchable core material. Absorbent material (which
may be of a generally uniform conposition, or include two or
nore different conpositions) is collected in a suitable -
contai ner, such as a bul k storage hopper , and is dispensed therefrom
for processing in the desired quantity. As will be appreciated,
the quantity arabsocbens material particulates whitciret dboupliSOnRMh didhetér troigh the

di spersed will vary depending .on such factors as, _ wi t hout
limtation, thedisrhargeead 312 of thendgliveryrrhutesi0ofiaboutc5450p/mint is combined with t he
. stretchabl e Cort?lé f&qdmo;%er factors such as, without limtation, machinery

processi ng A8Put 240 o/miin fasthe eéhéﬁieqextﬁedpérth@ush thenrozzield24
In a preferred ' g nmetered. quantity of the absorbent materi.al
Wthin hopper Eirale @?ﬁéﬁ?e"&“ﬁafgﬁxﬂ‘f‘?ﬁ 1"%.& tsan s&?a 9#5’-? g'i‘ﬁé?fé{m'
vertically- 0 | 3P4 Vi : eder

ap|toar at :JS_, suc h:fsheigzszr;g{w%d?gjae f egé;gr %?@‘%:ﬁi %ﬁ@rd%% _@1’2?’??%”3?3% bent
materi al is pardboation.6*t atfoperdtheg uré 1 KQP&h sL i _
keepi ng i ndividual parti cu_logt_ es 30? abso?b%ugt _ﬁgt eri al H#df%}mﬁ%\gla%l%d[ﬁlt %?gsand
adheri ng liters/min wising diectip prifices 388 having g didnsterciraBoud 0.6 nkf andlag sirve
material and to maintain a. o gengr ally constant feed rate of

parti cul at es t gapiof abaut9cl8 mavat aformieg distancerofatout 25.4 mm is used for fotriing a

-di scharge end Ot{ funnel 304 conmuni cates with an accel erator arrangenent
308 bersize pr;the aedes of abqus Olimmei bl y propel | i ng the absor bent
material through a gel i ver .chute 310 so.that they, subsequent I)’

encounter at |east dfi@ H?Bﬁ/'@ﬂm?fm W@% § dynamics accompargying|the fewt y of
D ok e St ik RGP alfiSive "R GritihasiBR ' With ' 130 GF PafiRliated S e’ "
PCT/ US95/ 15336 ghsorbent material wi i SR ;

t he particul ates. N%nrem%peci_?ll“cgﬂky:n Se%e\?eerglijy f il "%eralgedg'a adfngté}%grogfe end
312 of meltblown fibers or filaments, many of which will adhere to other fibers or filaments,

to the particulates, d_'i' to both. Thus, a contiht:ous web of a mat-like structure or a
meltblown fiber network will preferably result having a dispersion of the particulates
therein. The spacing of particulates is preferably such that it will permit the
particulates to make dptitnum use of their individual and collective functional
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 unifoml'dispersion having a concentration of about 0.’07g/¢:m3 to about
0. 16'g/c.m3 and more preferably ().09g/¢:m3 to 'about 0. l4ycm3 of ibsorbent material
within the meltblown fiber network. o

Following the above-described piocess for dispersihg the absorbent material
within the meltblown adhesive fibér network, the resulting mat-like web formed

thereby is preferably laid down on a substrate material. More '. preferably, the



‘t he deli ve%ﬁw&g 310 is a venturi-type or eductor (eject cif(,)rfl?sjsgll%
t he

conpr essor or bl ower 316 that cooperate to forcibly prope
particulates toward the discharge .end 312 of the delivery chute
'310. As seen, a conduit or suitable ductwork 318 . i nterconnects a
di schar ge end of the eductor 314 with an inlgt end 320 of the

delivery chute 310. As will be appreciated, the vol umetrlc flow rate and
pressure of h r, supplied.b o 316 glef i nl et of
educt or 314 can B“ebs§/r%1ttre 'gat%hal i, Bl “ateb‘é% P ﬁ’ ftFFéc c't?B &t 95 St

(i.e., particul apgiShdet t ' required for the
stream of absor bent rratgirinlt ﬁe&% éfaasﬂﬂ%e %‘ﬁ)g{:oﬁggngaéenealnd 312 of the

delivery chute 310. BWlﬂﬁp‘axﬁéuw)&%Se td/\ﬁgheuin Lttéﬂtétﬁk rrédech} lﬁxem for

equi pnent for t he above incl udes conpr ssor
VFC503A- 7W avai | aibhppatatos@00uis shown which is lﬂ&e@ﬁse (@érablﬁ fot fotfifiigha E&ﬁlhuod\dﬁﬁkt-
Jersey, U S A, in conbination wwth a FOX Venturi Eductor Series

300- SCE avai | abl Bke weh afhe sretehable oreGoatprialof Apparatns 40B,vlike apparatus 3@0,dey,
and a KATRON F-1 Twi n Screw Feeder ayail able from K-Tron Corp. in
Pi t man, New Jer ss?'ef#bfeadémedltecﬂehm injget @nd apply she stretghables bindercmpterial; toca

3{?%?&”%3% par m@%ﬁ%’%&m e 1o £ g iligao o R o, pseancally
310.

?nsgr pgpt [ gﬁlt SH y pr efeém?mghts n‘%&gl&%gn@ﬂn%#g @rteytég% o‘f“ﬁb@fw'ﬂﬁﬂflﬁ"ﬂﬁt Aoup

di scharged from giigydimé eragfar@ﬁ] ﬁnggf ikelifse Afskd W’F&%n (w%ﬁtﬁgoﬁéspondmg

contacted by one rous streams o0
el ast oneri ¢ adhemibégsterfis'sftupparatus@po.pr evi ousl y descri bed, which
are discharged from correspondi ng extruder dies or glue heads 322.

As is conventional |y Theabsorbene niaterial (which Ipreferablyiis paficalated] indl afag bepdf ¥ €
of a process used to forma random non-woven network of entangl ed

heat - fusi bl e fi bgenerally uniform compositiomnurrinelude twae pe madre dfifferent| compositions)iis v,

nmol t en pol yner |§9ﬁextruded t hrough a series of small discharge
orifices formed »aulk, storagaihopper 302 andris dispensed therefrom for processingas i ne

2 series of Cont it RSH. e b e P Gosening ST il 5 ¥

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 te help aid in keeping the individual pantculates from
collecting and joining together pﬁor to being contacted with the binder material
while maintaining a generally constant feed rate of the vibrated particulates that are
~ ultimately conveyed to a site near the location where particulate stream is contacted
with the binder material. This entails gravitationally feeding the.vibrated particulates
from the vibi'ating conveyor 402 into the open end of a funnel portion 404 of a
vacuum chute 406 so that the particulates subsequently encounter at least one stream

(preferably a pluraﬁty of paths) defined by the stretchable binder material. More
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exposed tgﬁ’}%ﬁ“z?ed, hi gh velocity airstreamfor disrupti ﬁgrlgﬁgsﬁsﬁnuati ng
the fl ow of nol ten polynmer. Due to the flow disruption caused by
such air inpingenent, the fibers are formed into a random

ent angl ed network of heat-fused fil anentsggr fibers upon

deposi tion on a continuously noving coll ecting screen or roll.

As illustrated i 5 and typical stream of fibers or fil nts
of the prefbrabl? Bieuyarins ahse off s iRaead torachrturable e sourcsi 334 of
the gl ue head &[}% Lve del ivek stem
326 for suppl yﬁgﬁé an n& L OREY tw@@r&s?\#e co;‘sqop)(hgﬁgl‘?@ﬁimsgdWegm '8 ff%e
adhesi ve del i Viamicutat &;@enltﬁ,a?é;lﬁpa wardi¢l scharge fibers or

filaments of the nel th own adhesive at a predeterm ned adhesive

t enperat ure, Specifitally, inad %mwlﬁl"yq& ed PB&dimeR. shywh AFFigy 6, vibthedt i on
angle, and form ng distance. T adhesi ve delivery system 326

pref erabl y i npactituiates ofzbs@rbent rhaterial tace gragitdtioaally fed throughnetet vacowm chateesi ve,
and a suitable heater 330 in thermal comunication with the vat
328, for heati%heﬁﬁem!%ﬂamoamstmwfamwwwmmhwv&, wbi red

DR g o e SRS ol bl o e e 5
TR 1 Al B 8B i et e,

?Egrterr] Cto aboul 17 r{lerrﬁ%@een%fﬁawme Hlﬁ?s;ﬁligﬁhﬁe r%%ﬁg the aboul

10, 000 cps to aaResive defivély@ ﬁ&ﬁaz&”ﬁ:drﬂﬁreﬁud’t’édeﬁ}eﬁﬁme&ed pressunzed hﬁ‘ shpplied ange
of about 20,000 cps to. out 35,000 cps. - . cont i nued

reference to Fygthe dir delﬂrefy%ystdhe 340heAs \tetedethevﬁdhesnﬁe’ %ﬁv&y system 32636 is
al so shown to include a punping apparatus 332 such as a gear punp, for
adapted to dxscharge the meltblown adhes:ve at a predetermined adhesive
temperature, pressure, flow rate, vrscosrty, mjectron angle and forming distance.
Accordmgly, ina preferred embodiment, the temperature of the meltblown
adhesive is maintained in lthe range of about 138°C to about 260°C and more
preferably about 1:49°C_.to about 177°C, for a viseesrty in the range of about 10,000
cps to about 50 OOIOIeps, ahd more preferably about 20 000 cps to about 35,000 cps.
Sumlarly, the pumping apparatus 332 delivers the meltblown adhesrve, at a suitable
rate (e.g., about 200 g/mm to about 240 g/mm), from the heated vat 328 into the
‘distribution chamber 334 of each of the glue heads 322 from which the meltblown
adhesive is subsequen'tly' di.scharged' as a ﬁbreus stream for contactirrg the absorbent
material. As also noted, the air delivery system 340 provrdes means, such as the
heater 344, for maintaining the meltblown air dlscharged from blower 342 in a range
“of about 163°C to about 246°C. Thereaﬁ_er, the heated pressunzed air is supplied
through air chamber 346, air pa_ssageways 348A and 348B to air outlets 350A and
350B for providing the at'tenuating. high velocity airstream discussed above. By way

of example, but without limitation, for blewiug an amount of about 240 g/min of



~del i veri ngwlghwgnégakt en adhesive at a suitable flow rate (e. @CTnses/s3ss

enbodi nent, about 200g/ m n to about 2409/ m n) and pressure from

t he heated vat 328 into a central -di stribution chanber 334 of the
‘gl ue head nozzle 324 fromwhich it is subseguently ' © discharged as a
filament streamthrough a series of spaced &Pe tip bores 336 and
corresponding orifices 338 for contacting (i.e., injection into) the stream

of _ abs o diesive, B aGluedempéranitt 'of S5t 1839C, IHuga éRerhlly ElFcRldr @aptip OF
suppl yi ng and WO 96/ 16625 :

PCT/ US95/ 15336 orifice 338 having a diameter of about 0.76 min, a volume of air of abdut 368

di schargi ng heated, pressurized air to the glue head nozzle 324.
Preferably, air liters'min heatedifiom abous 190.67€ 2o1@baut @18%2 is blown inte theodir chamber
pressurized air, _such as bl ower 342, and a sui tabl e heater 344 for
heating the nelt 3% et#lueheadsi32%nar ged from the bl ower 342 and

Jearerr e to e O eIl RRReitg B apparatin doflsBown'iv Fiel 30 e e P 322 are
lied t ip .o 6 .0f: Lhe. . , i
PhPot port Caay. - RRstSIRES that e bistiap oriioss 238 Sl SN VBBl talifg Bfifhuiich.

series of spacedipy i ARHRPPHRFed diifbaithy S8 RobALI TS B URRRPSLIYIS Has Of

die tip orifices 338. The high velocity heated alrstreamexiting the air

di scharge 322 arel disposed gaRAllgat aBAAR 457 dgRieRfivé fo thetdiretidreoPflow of
di srupt the flow of the nolten el astoneri c adhesi ve upon

i mpi ngenent t her ¢éwi sisorbént miateripl streans csprthey a?d Aimdd génerally downward, hareldat a
nozzle 324 is adapted to form an el ongated channel 353 for directing the
heated =~ = forming distancecofaboyte2s.6 mm ¢o about 5. 2umm:fromehe, sbsorbent; meserialided
through orifices 338. In eration, the air has a_carrier {‘unc‘ i on

for conveying t hé&gaim whenthe nozzles ﬁ?’&&isﬂﬂﬂdﬁ“ this orientation, gelatiye 3¢ ghe,flow o

rater ol (e 9. GRSt e B L oSG L R

structure 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 fo other ﬁberﬁ 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
absorbent material is particulated, the spacing of particulites is preferably such that it
will permit the particulates to make optimum use of their individual and collective
functional characteristics. To this end, for every gram of meitblown adhesive that is
- blown, preferably about 90 g td about 98 g, and more preferably about 94 g to about.
96 g of absorbent material particuiates are contacted and become arranged in a

generally uniform dispersion having a concentration of about .07g/cm3 to about



shown in Fig. 5Ais nerely exenplary of but one glue head devi ce avai l abl e
in the art. By way of exanple, without limtatio e

equi pnent ?or ?‘ e above process includes nelt blgﬁf ng eqU| prment
from J&M Laboratories, Inc. of Dawsonvil l'e, Georgia, (i.e., Mdel
AMBI - 2-1; Model AMBI-45-3; and Model AMBI -.5-1). O her sui tabl e
melt bl owi ng equi prent is disclosed in U 80 Pat. Nos. 5, 145, 689,
5,102, 484, and 5, 236, 641, hereby |ncorporat ed by reference Agai n, the

skilled arti Sa”léq/énll:,' P hREé PheferhblRlo ah3 of absorbent material

commerci al l y-avail abl e .~ equi prrent. can rated w nowWn

operating par apeiticalates vithinaké ﬂﬂltﬁoﬂﬁfﬁbéﬁﬁtwork 9' ue tenperature, flow
rate, viscosity, pressure and form ng distance for the parti cul ar

adhesi ve bei ng usedFollowing the above-describédpredésatfer dispepsinip the 2b5b&R natérat t he
die tip orifices 338, the stream of mel t'bl own adhesive is
taffy-1ike in Mathinthe nmlihlom fibep netwvorle ahe maﬁbkc)contmmuseueh)fwmed thereby is \\D

96/ 16625
PCT/ US95/ 15336 Preferably laxd down on a substrate material. Again, the substrate may be, butig not

,%2&3&32?:‘“°Qm§f&i“t?$,shexﬁr$tﬁyeie“§@8°w LR LR R A
ble?v\ngteﬁragj acent OIPfICES ?réemt&e%% }0‘8‘%%9\?"&%&%}‘0$ﬁ \9?‘14‘\7('/9aps

the i npi ngementnite 406 dowmsiréadsl of the! fide heads 32 hﬁ‘mniw}n ergtst{ uded
by the heated. high velocity air, |tglg g%s?m g 13"{‘{3 lwqg#ﬁore i[the

filaments cont aegativéepredsarer benditiona withinala, lagdoin fhb@MBI0 ad! hbove IRydtsviR
di amet er reduction in the range of about one-one hundredth of the dianeter{

it had conveyarcd 36 dinythis panner, Shehpositionfand drientation of thed@bstrate edebiinbl v,
t he adhesive fil aments that are neltblown will be distributed such
that, where t h@mlaym poxaqeyorSSSG for deposmon of the meltblown network of

stretchable adhes:ve fibers and absorbent material thereon As noted, laydown
conveyor 356 preferably has a predetermmed number of vacuum holes 414 (shown
in Fig. 6A) for facnhtatmg the draw of negatlvely pressurized air therethrough
supplied by a second suitable vacuum source 416. As can be apprecmted by skilled
artisans, first and second vacuum sources 412 and 416 can be a common vacuum
source or separate vacuum sources. Therefore, the _speed and volume (i.e., feed
rate) of the combined absorbent material/fibrous adhesive material discharged
through laydown chute 410 relative to the speed of Iaydown cooveyor 356, the
vacuum level drawn through laydown conveyor 356, and the laydown width/shape
are eonsxderattons for detenmmng the thickness (cahper or densxty) of the mat-hke
webbmg It is to be understood that the exemplary laydown parameters set forth for
apparatus 300 are likewise applxceble to apparatus 400.

As previously discussed, there are various ways to prepare a core having a
plurality of different core types, or including a patch. .II;I one preferred embodiment,
where the various iayefs are stl;eichable absorbent layers, ihe layers can be made

according to the above-described process, where a separate 'apparatus (each



particul atywgospssé particulate of absorbent material is inpepikspissds - €,
ent angl ed) with, or in close proximty to, a filanment (e.g., upon
swelling with liquid the . particulate will come into contact with a
‘fiber). The Source of pressurized air may be any suitable
source, such as blower = = 342, and i lpref-é:fr-_éibly conpressed air that
I's delivered and bl own in suitable anpunts ..(e.g., in one

enmbodi ment, t he perforrhing vsubstastiatiyitth® . sam&Ghrbbdss,Awith terfaiy of thée))above hrdables

4 SCFM (113 liters/m n) per inch of die tip width) over a predeterm ned

anmount of changedras desiredotgi achienp the desirediprapepties i theepatch) insmployedfori n
drawi ng the neltbl OV\P adhesi ve t hrough the discharge orifices 338
of the nozzle 3%ach of therespestiverayers. aFhe layarscould be made generally simultanepnslycat

E“Lti‘mt ng an %‘L”m‘@%?x?&%%ﬁ?%a eb?#%q%b&qfé&“ﬁé@sfxaﬂ%ﬁméﬁmym e of
havi ng a di anmet écrgﬁ [gﬁ né%dgu{xggﬁgéﬁt}eggpsfoﬁ%#}?gﬁ# vg{hrégﬁ e#ﬁeises%ﬁ l%%&a\ﬁ"ﬁi n

he glue head 3 ' 5 Wl dd
the glue head 33gidafowridBh &¥ :;s_%a&ny rifde! 19yet: OFurft}egaorte,o ‘ﬁeédr‘,‘g"??? MiRed 3s a

vol une of air of about 36.8 liters/mn 1S supp e 324 at

a tenperature ofhonfogeiectbbled amd delivered 2d Sloduéd fy/z axis profiling. -
Preferably, one or nore of the extruder g'i{ogs o’ﬁgygl-uepheadg 322 (with each

cont ai ni ng one or norle onezembeling<hd,) thar resultiny maslikel web rof dbserbent! matetialvandg
step and are connected to either the sane adhesive delivering
system 326 and aneltbipwn adhesive may\he i @/re@amgular arrangement. In another embodiment,
PCT/ US95/ 15336

system 340, or raeheAntanglng, the, ahsorbentamatepialy (€. pwhisht s apartjculsted) fﬁm the
B o a a pair drebionn eV Ds iy ConbigdBRE vy e, ot 2Pd o & el
he” prcatnt - pr ef @ry 89e M Wibscahin Seyed a0 Rlnaidh B Bty berveey 4 topliB i,
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 other prior to the stretchable absorbent core
being introduced therebetween. After the stretchable absorbent core is introduced,
the respective webs are broﬁght closer together until they each are in contact with
the core. A resulting assembly of layers (i.e., 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,
the resulting thickness of the assembly of layers has a thickness ranging from about

2.85 mm to about 5.12 mm. Of course, it may also be thicker or thinner.



t he glue heads 322 is positioned with sufficient spacing for the absorbent
mat eri al tyaD 96/16625 be fed for dispersion and contact wgdrngdesssét bl own
adhesive that is blown. In a still further preferred enbodi nent,
the nozzl e 324 of each of the glue heads 322 is di sposed
generally at an injection angle of about ggéerr] relative to the direction
of flow of the absorbent materi afstream so as to be ained
general ly downward, and at a: .form ng distance of about 25.4 mmto
about 50.8 nmm from t Gensttuctiemof thié eliapetseis finished by conventidnalb stegslofofoemit degsed
inthis orientation relative to.the flow of absorbent - mat eri al
the resul ti ng " outoutsyjoinisg the topsheet ko therbackishest (therehyoencapsslating the dore)nandhe
nozzles 324 is gﬁperaLl&-%&rectly downward in the sane direction as the

fl ow of INg,UHARIE FASteRSiSer i al . Additionally, cooling air can be

Phe. mat- i ke web of - SkpelsR e, vertion BRI Brenfescaved i psicusec e fp *
conveyor 356 cerain prefemed embod iefs 86 vararlBE AT B ARl 101 9 U "

Fig. 4, see Fig. S provi _ nerating a nega

pressure condi t witRinahespiritl and 460 &MN&\MnE%ﬁthYbre preferably,

| aydown conveyor 356 has a predeterm ned nunmber of vacuum hol'es (not

shown in Fig. 4Whael Cliimed§4) of a predeternined dianeter for facilitating
t he draw of negatively. pressured air therethrough. Therefore, the
speed and volune (i.e., feed rate) of the conbi ned absorbent

mat eri al /fi brous adhesive material relative to the - speed of

| aydown conveyor 356, the vacuum | evel drawn through | aydown conveyor
356, and the l'aydown wi dth/shape are considerations for determ ning the (

t hi ckness (caliper or density) of the resulting mat-|i ke webbing.
By way of exanple, wthout ' limtation, for |laydown of a webbing
havi ng a thickness of about 3.8 mmand a width . - of about 12.7 mm
where the absorbent material is particulated, a feed rate of WO

96/ 16625

PCT/ US95/ 15336



v gygég&?ent material particulates that are about plrydssusste

d| aneter t N ' di scharge end 312 of the delivery chute 310
of about 5450 g/mn is conbined with . the feed rate of about 240
"g/min for the adhesive extended through the nozzle 324 with the

| aydown conveyor 356 noving at a |inear_ speed of 270.5 neters/mn.

Furt hernore, an adhesive tenperature oP3about 162. 7[err]C and a hot 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 ' etlp
orifices 338 having a dianeter of about 0.76 nm and flm mmﬂﬂ“jﬁ p of
about 0.18 mmat a form ng distance of about 25.4 m m ng a
fiber size on the order pfamgout .01 nm In a particularly
preferred enbodi nent, the dynam cs acconpanying the flow of the
mel t bl own adhesive in conmbination wth the flow of particulates of the

absorbent nateripgl Avhéthod Rﬁlﬂiakldg& s@reﬁlﬁﬂﬂé atbdob'behiiétﬁ‘@ NajdahetRé & cHafacterizedtin
mat ri x) of SIS f0r filaments, many of which wll

adhere to ot her flfJ@FrTEcBWpf'?qsé%sg to the particul ates, or to
bot h. Thus, a continuous web of a rrat-l I ke structure or a

mel thl own fiber nefadaravidinga fisstanateriabtapable of hbsorking mbiquid;di sper si on of the
parti cul at es therei n. The spacing of particulates is preferably

such that it wll prolidinga. second matenape&ﬁabmkamﬁngib ik frsPRbieRbI Bnd $8dOf
t heir individual an coIIectr teristics. To this

v
end, for every gram of® %Wﬁ?’&ﬂiﬁe’% ﬁ@éﬁ@é’fpﬂas formeq I“HM%“ configuration
preferabl y about 90g Havinglaqrédetimined dimension nrpeazhefﬂhl)g/yahrdutdnﬂségonscthabout

969 of parti cyl @b géetgﬁedtdﬂreapgf?‘%%p SP# i %rdcﬁilev@£ ?ecﬁﬁ@wr&%ﬁ&tlg&d

becone arranged in a i SPEr si on
concentration of abowandcaidsegandimaterjal b@nzamble ofretummg(;u stagiay focsaid)

nore preferably 0. 09g/dnfip@afidn dfter adtfioval 6F shibofce] err] of absor bent rraterl al

wi thin the neltblown fiber network. FoIIovmngthe
above-descri bed pr ess r di ab orb ¢ thin
the neltbl own adhesf v"e°“fﬁ°ﬁa$ saﬁiﬁﬁg thgf"h‘@' ﬁtﬁf'ﬂ% cmgraflgq ?raé\‘\%
thereby is preferabl yﬁmaeddMO@rstr&tchlbisnmdc cﬁsadrsnednd maserial;andf er abl y,

t he

(d) forming an absorbent core from said stretchable network of said second
 material. '

2. The method according to Claim 1 wherein said first material comprises a foam
absorbent material, and more preferably comprises a plurality of foam absorbent
material particulates. ' '

3. The method according to Claim 1 or 2 wherein said second material comprises a
material selected from the group consisting of an elastomeric, hot-melt pressure-
sensitive adhesive, A-B-A-type copolymer, wherein said B portion of said
copolymer is an elastomeric material, a styrene-isoprene-styrene copolymer, or a
styrene-butadiene-styrene copolymer.

4. The method according to Claim 1, 2 or 3 wherein said absorbent core is capable
of absorbing liquid in an amount of at least 1900% of its overall weight, as
measured when dried, and is capable of stretching to at least 100% to 200% of its
original dimensions in at least said x and y directions.
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substrate naterial is, but not limted to, the stretchable-topsheet or
stretchabl e backsheet for the.diaper, i tabl e envel ope

- material . Wth particular ref erencamﬁ ngmng
alternative preferred enbodi nent for 54 an a 'l‘hown
which is |ikew se operable for form ng a continuous nat - *li ke web

of the stretclSablle mehed sbtingdo. an{?\lbpﬁfegﬁ'éb%dxﬂEQlaxrﬁd ViRer@iR B4 dbMECtHR0. i S

general |y adaptegd, t0 d | iver n tret chabl e bj nder
material to a q iRcliie &’F‘é‘&%%%“‘?ﬂ@ éﬂgﬁ%@%(f"%éﬁgaﬁ‘ls 3 RIFAM Y ¢ he
utilization of cpamiulatesofsaidfirstmateral.y “““simlar equipnent,
reference nunerals previously used for identifying various

subsyst ens of gapR %’feﬁdd&'oﬁﬂgluﬂj g sﬂrétklﬁﬂlé&s&%@ﬂ cBRY. §did refhold (RAYaétENzed in

cor r espondi ng tfhéStem; of apparatus 200
absor bent naterltg?“fmwesp F@P%\ny i s particul at ed and may be of a

general Iy uniform conposition, or include two or nore different
conposi tions) i (a) heating an elaggotmeric hatemely poeskure sensitivg adliesive ¢o ol8ia aand i s

di spensed therefrog 5@; ty @ (e b'&? ?BOOCPS\: about § %OQE@ red quantity. The
quantity and rate ofs I Spensin vary epen I'’hg onh’such

factors as, th limtation, |re size, shape and perfornance
characteristi cs (g%°m““g“'mmtqféa'a8?eg‘ B‘E‘W@r factgrs sucE\ as, Wit hout
limtation, machinery processing capability, production

requi rements or (cheontadting alplurality oﬁfaafrmbsmﬂemntmehalrpmxmﬂktemxth said stream i n (

Fig. 6, the absor bSEﬁlelEB?&\%h@{esx'vé #ig! i vered fromthe hopper 302 and when
t he absorbent material s partlcul ated, vibrated at one or nore

vibrating sites _ i ng conveyor. 402 to help aid in
keepi ng the i ndi(é?M“WW%?lﬁPﬂévqk gé]qaldgmeltblown a@ﬁ#ﬁmwmgraana s3ii ni ng
together prior to Poamgbsorbestanstedhl patioulades bi-nder material — whil e
mai ntaining a generally constant feed rate of .the vibrated particul ates

that are 7. The ﬁ&ﬁé&%ﬁ*ﬂnﬁ%@iﬁ%@wﬁ&eﬁ s i6ark S¥orbenPmbfidt | On where

particul ate stream.i
particulates have an hydrophilic, flexible, open—celled strucfure.

8. The method according to Claxm 7 wherein sald foam absorbent material
particulates have a pore volume of from 12 to 100 mL/g, and a caplllary suction T
specific surface area of from 0.5 to 5.0m%/g. -

9. An apparatus for manufacturmg a stretchable absorbent article, said apparatus
characterized in that it compnses

(a) means for provndmg an absorbent—material; and

(b) means for entangling a stretchable material with said absorbent material to
form a stretchable network of said stretchable material mcorporatmg said
absorbent material. )

10. The apparatus accordmg to Claim 9 wherem said entanglmg means mcludes -----
- said fiber randomly in said network with-a plurallty of foam absorbent matenal
particulates.



Wi th the blvgg%n&% erial. This entails gravitationally feedp@guédaasissbrated
particul ate fromthe vibrating conveyor 402 into the open end of

a funnel portion 404 of a vacuum chute 406 so that the
‘particul at es subsequently encounter at |east one stream
(preferably a plurality of paths) defined by the stretchabl e binder

material. Mre WO 96/ 16625 1/7
PCT/ US95/ 15336 48
preferably, the vacuumchute 406 is connected to a first jﬁjtable vacuum
source 412 for generating a negative pressure condrFtyon therein
whi ch assists in draw ng the particul ates of abs?;P;%t mat eri al
downwar dl y. Z Speci fically, preferred

Qf absorb

enbodi ment shown in Fig.{6, *brated
material are gravitationgl fed through
bet ween at | east one or re streans g
such as that previ 1
opposed pair of glue

and 5A, a typical stream of ener ges
nozzl e 324 of the glue pedds 322 his fed by the
delivery system 326, y the heated press
by the air delivery

schar ge

S q‘p‘?ied

ery s em 326

S adapt ed t oGk ey #t a predeterm ned
adhesi ve t enpery , " T scosity, injection
angl e and form ng dlstan Q ina preferred
enbodi ment, the tenperatur®\ & D adhesive i s maintained
in the range of about 138[ er NN wedsl C and nore .
preferably about 149[err] g>te for a viscosity in the range

of about 10, 000

Fig-/
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-cps to about 50,000 cps, and nore preferably about 20, 000 t
35, 000 cpsWO96/166255j i | ar |y, the punping apparatus 332 del ?\?/:glrdssg?lﬁgw
mel t bl own adhesive, at a suitable rate (e.g., about 200 g/mn to
-about 240 g/mn), fromthe heated vat ébé'?hto t he di stribution
chanber 334 of each of the glue heads 322 from which the neltbl own
adhesi ve i s subsequently dischargép as a fibrous streamfor contacting the
absor bent material . As aTd&%h e /22ne air delivery system 340
provi des nmeans, Jsuch as the ’ r 34420 or nmaintaining the
mel t bl own air di A2 i p”a range of about

163[err] C to abo¥h ' IR0 e thé h ed pressurized air is
suppl i ed SR o i D P& p u@£32148A and 348B to
air outlets 350K/ 2GR0 /Aen PSRN TN i NG i ng high

velocity airsfre® o , 5 of exanple, but w thout
limtation, f bl ow ng ak ﬂgnunt of about 240 g/ m n of WD 96/ 16625
PCT/ US95/ 15336 49

adhesive, at a glue tenperature of about 163[err]C, through a generally

circular die tip orifice 338 having a dianeter of about 0.76 mn
a volune of air of about 368 . liters/mn heated from about
190.6[err]C to about 218[err]Cis blown into the air chanber 346
of glue heads 322. In operation of the apparatus 400 shown
in Fig. 6, the glue heads 322 are positioned so that their

di scharge orifices 338 are in an opposed facing orientation. : In a
still further preferred enbodi ment, the nozzles 324 of the opposed gl ue
heads 322 are disposed generally at about a 45[err] angle
relative to the directZgon of flow of t he absorbent materia
stream so they are ai gegerally downward, and _at a 2/0 form ng

di stance of about 25.4 about 50.8 nmm from Qbsor bent Jmateri al .
Agai n, when the nozzles €24 are dkﬂgased [ ati gp/rel ative to
the flow of X -

2/4
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. absorbent material, the resulting "vector" of the blown a ISY18350 N

di schar ge W 2$#6625 the nozzle, is generally directly dowward in the
sanme direction as the flow of absorbent material. :

-1t will again be appreciated that the gafi cs acconpanying the
gravitational fl ow of the absorbent material, conmbined with nelt

bl ow ng of the
(e.g., a matri

wll- result-in a generally random network
bl own fibers or . filaments, many of which

wi |l adhere t filaments to the absorbent

material, or " timws web a mat-like structure w !l

pr ef er abl y30 esult ha f—a~T andom o- ersion of the absorbent

mat eri al thereiéb en the W ab ent materlal is particul ated, the

spaci ng of par §Iate s—jorle umy wll permt

the particulates to F- S s 6 el and 3@ | ecti ve

functional characteridslj cs. TO | § end—lol_ove gra mel § bl own

adhesive that is bl own, pr ef|lHEBTEDMIA § 00 ¢ xjout 98 g, and

nore preferably abofit 94 g to3@Ext SUPPLY6 o. bt absordeN materi al

particul ates /6 copt acted ranged in a igeneral |y

uni for m di sper Serf Xayj ng 4 lcAEEME i bn of about .07g/cne ]j;oabout

WD 96/ 16625 SUPPLY ' _

PCT/ US95/ 15336 32: Y 50
.16g/cnferr] and nmore preferably . 09OS\S# bty 7 cn of

absor bent mat erjga parti cuI a mf/- AD %@r

net wor k. Fol | owi ng trk /

di spersing the absorbent nmateri al

ey ocess for
th owr356er

network, the mat-Ilike continuous . e XDy preferably
| ai d down on a substraﬁg ntL B ]'Lw Hche ~but i s not
linited to, the stretchdble tof m ,,I,,; a
stretchabl e envel Ope R jm Dr of ¢ mﬂlﬁ m ource 412
associ ated with the MacuHn dhute 406/ dg ey e heads
322 is conmmonly util{zed 1o _generate 3 = ﬁ‘
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"negative press condition within a | aydowmn chute 410 and down
conveyor 3%g % H#;f his manner, the position and orientati onpg?ﬁgﬁéis?&bst rate
web is mai nt ai ned on | aydown conveyor 356 for deposition of the
mel t bl owmn net wor k of st ret chdplf/e7adhesi ve fibers and absorbent

mat eri al thereon, éf $E§§ | a domn conveyor 356 preferably has a
predeterm ned n es 414 (sh - in Fig. 6A) for
facilitating-~tHe Lof ne aRIVer p suri ze i r therethrough

supplied by @ s2c@n@ SJi t abl§g -vacuuin.gout ce#16. As can be appreciated by

skilled | Qans, f st and ond vacuum sources 412 and 416 can
be a conmon S rce ’ sigﬁate um sour ces. &grefore

t he speed anf eﬂ?vfe < r at the co sor bent
naterlallflb ols adhesi ve rtah. I schar ge H down:
chute Ae to the spe Why o#@%,

vacuugles Qo through |a =Lgny: A e and t he

mndth/shape are c Ldfs i ni g, ess
(caliper or density) of th 2 P i .gi is|to be
understood that the exenplar YOOW t forth for:

apparatus 300 are |ikew se\a ca@? 3 400 As
previ ously di scussed, thefje var YE i ng
plurality of different cofle]tydes, MO, ud pat 'F#gr#ayg réd
enbodi nent, wher e ftih rious | ayjels o abl e

| ayers, the layers can b d Lo 4 ove-descri bed
process, where a separate

PCT/ US95/ 15336 ' N R i . ol
perform ng subs ' & -y | ' =

vari abl es chlangefd as |dlesired t | Nl ct¥jopgrtles in
the patch) is enploydd fo pachdaf t e N | The

| ayers coul d be made |gefefal | ST or taredys t each apfigr ajus and
t hen assenbled at a d st reamil ocati oy A ~ t\he can be
made in series or set|o rogrigssi ve sfiedd, VWt each succC L6\ ¢ l{ay gr

bei ng h===i E:d
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[aid down on a previously made |ayer. Furthermore, they could be mixed as a
honogeneous_ bl end and delivered to produce x/y/z axis profiling.

I.n one enb&(ﬂmz,sthe resulting mat-1i ke web of absorbent PaTArsosts336d
mel t bl own adhesive may be in a rectangul ar arrangenent. |n another

enbodi nent, after entangling the absorbent material (e.g., which
Is particulated) wth the - el t bl own adhesive, the resulting
conbi nati on nmay be cut and shaped into a final core shape for

subsequent delivery and | am nation as a core between a topsheet and
a back sheet for form ng a diaper. Conventional diaper form ng techniques .

may t hus be enpl oyed. Preferably, the stretchable
absorbent core is laid down between a web for a t opsheet (of the
type previously described) and a web forszjmmksheet (al so of the

type previously described). The web for t opsheet’ and the web for the
backsheet preferably are conveyed opposite each other prior to the
stretchabl e absorbent core bei ng i ntroduced t herebetween. After
the stretchabl e absorbent core is introduced, the respective webs

are brought closer together until they each are in contact with
the core. Aresulting assenbly of layers (i.e., top sheet, core and

backsheet) is conpressed, such as by passing it between two nip
rollers that are spaced apart by a di stance as | ow as about
one-hal f the thickness of the diaper assenbly. Preferably, t he
resulting thickness of the assenbly of |ayers has a thickness ranging from
about 2.85 mmto about 5.12 mm O course, it nay al so be thicker
or thinner. WO 96/ 16625

PCT/ US95/ 15336 52

Construction of the diapers is finished by conventional steps of formng
| eg cutouts, joining the topsheet to the back sheet (thereby
encapsul ati ng t he ] ' ' Dt

Al t hough the inve

ﬂ';. g ] L-fi?‘_
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*certain preferred enbodi nents thereof, variations and nodifications can be

ef fected within the spirit and scope of the follow ng clai ns.
What is CWOIES625: WD 96/ 16625 : PCT/US95/15336
"PCT/ US95/ 15336 53

CLAI MS: 1. A nethod for making a stretchabl e absorbent core,
said nethod characterized in that it conprises the steps of:

(a) providing a first material capable of absorbing a |iquid; :
(b) providing a second material capable of adhering to said first materi al

and said second materi al being capable of being formed into
a first configuration ' havi ng a predeterm ned di nension in
each of the x, y, and z directions that can be stretched by

application of a force to achieve a se§ffd configuration

and said second material being capable of returning substantially to said
first configuration after renoval of said force;

(c) contacting said first material with said second material for

i ncorporating said first material into a stretchable
network of said second material; and (d) form ng an absor bent
core fromsaid stretchable network of said second mat eri al
2. The nethod according to Claim1l wherein said first material conprises a
f oam absorbent material, and nore preferably conprises a
plurality of foam absorbent materi al particul ates.

3. The nmethod according to Claim1l or 2 wherein said second materi al
conprises a material selected fromthe group consisting of an
el astonmeric, hot-nelt pressure- ‘sensitive adhesive, A-B-A-type
copol ymer, wherein said B portion of said copolynmer is an

el astoneric material, a styrene-isoprene-styrene copolyner, or a

st yrene- but adi ene- st yrene copol yner.

Imm x25.8 15k¥Y




4. The method according to Claim1l, 2 or 3 wherein said absorbent core is
capabl e of absorbing liquid in an anount of at |east 1900% of
its overal VO as measur ed when dried, anBCTYSSAM e of
Stretching to at |east 100%to 200% of its ori gi nal di nensions
in at least said x and y directions. WD 96/ 16625

PCT/ US95/ 15336 5. The nmethod according to any of the preceding
cl ai ms wherei n sai d-contacting step includes direeting a stream
of said second material against a stream of parti cul at es of
said first material. 6. A nethod for nmaking a stretchable
absorbent core, said nethod characterized in that it conprises
the steps of: (a) heating an el astoneric hot-nelt, pressure
sensitive adhesive to obtain a ' viscosity in the range of

10, 000 cps to about 50,000 cps; ' 177 (b) formng a stream of said
nmel t bl own adhesi ve, (c) contacting a plurality of foam
absorbent material particulates with said stream : of
mel t bl own adhesi ve; and (d) formng a stretchabl e network of
sai d nel t bl omn adhesi ve incorporating said f oam absor bent
mat eri al particul ates. 7. The nethod according to Cl aim®6 wherein
sai d foam absorbent materi al : parti cul ates have an hydrophilic,
flexible, open-celled structure. 8. The nethod according to Cl aim
7 wherein sald foam absorbent materi al particul ates have a pore
vol unme of from 12 to 100 nL/g, and a capillary suction - specific
surface area of from0.5 to 5.0nmerr]/qg. 9. An apparatus for

manuf acturing a stretchabl e absorbent article, said apparatus :
characterized in that it conprises: (a) neans for providing an
absorbent-material; and (b) neans for entangling a stretchable
material with said absorbent material to forma stretchable
network of said s ' e npdeyjal j m®T porating sar&.

absorbent nateri ajs BT WY SRR appar at Us ace gl 48 m 9 _
wherein said enta Ny 13 é aes : . LN T O I ng said
stretchabl e mater ‘-,’\ﬂql‘ v rmvnd>he; .., 3 -
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%aid fiber randomy in said network with a plurality of foam /A2

WiallgViva

bed(l 022 70~

mat eri al particul ates. oMy  KTMP/ 3 co
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(87) Abstract

A method and apparatus for making stretchable absorbent diaper articles. -An absorbent material is provided and entangled with a
stretchable material to form a stretchable network incorporating the absorbent material. In one embodiment a plurality of foam absorbent
material particulates are drawn or accelerated by gravity, vacuum or forced air through a stream of a meltblown adhesive that contacts and
entangles the particulates and forms a stretchable network incorporting the particulates. .




