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The present invention generally relates to an absorbent article, and nom
parti cul awoyodsts&osli sposabl e absorbent article wth afsomsbegbsparticul ate
polymer material, such as a diaper. BACKGROUND OL THE | NVENTI ON

Absorbent articles, such as di sposabl e diapers, training pants, and adult
i nconti nence undergarnments, absorb and contain body exudates. They al so are
intended to prevent body exudates fromsoiling, wetting, or otherw se
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Some absorbent articles, like diapers, contain an absorbent polymer material (also known
as super absorbent polymer), such as an absorbent particulate polymer material.  Absorbent
particulate polymer material absorbs liquid and swells and may be more effective when disposed
in an absorbent article in a certain pattern or arrangement intended for optimal absorbency, fit,
and/or comfort. Thus, it may be desirable for absorbent particulate polymer material to remain in
its intended location in an absorbent article and absorbent particulate polymer material, therefore,
1s desirably immobilized in the absorbent article such that the absorbent particulate polymer
material remains immobilized when the absorbent article is dry and when it is wel.

In addition to being absorbent, absorbent articles, such as diapers, may desirably be thin
and flexible, for case and comforl in use and for more convenient and neal packaging and
storage. Absorbent articles, which may often be used in large quantities, may also desirably be
inexpensive.  Some technologics of immobilizing absorbent particulate polymer material in an
absorbent article add bulk to the absorbent article and thereby increase thickness, reduoce

flexibility, and/or increase cost of the absorbent article. Other technologies for immobilizing



absorbent particulate polynmer material in an absorbent. article may not. be
as effective in maintaining imobilization when the absorbent article is in
the wet state as when in the dry state. Accordingly, there renains a need
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polymer material is discontinuously distributed on the first substrate, depositing absorbent

particulate polymer material on a second substrate in a second pattern to form a second absorbent
layer such that the absorbent particulate polymer material is discontinuously distributed on the
second substrate, depositing a thermoplastic layer on the absorbent particulate polymer material
and the first and second substrates to cover the absorbent particulate polymer material on the first

and second substrates, and combining the first and second absorbent layers together such that at



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a plan view of a diaper

i n accordance with an enbodi nent of the present invention. Fig. 21is
a cross sectional view of the diaper shown in Fig. |I. taken along the

sect i onal w&y Rofssdoh 9, 1. | gg. 3 is a partial csosm&e6ikanal view of
an absorbent core layer in accordance with an enbodi nent. of this

i nventi on. Fig. 4 is a partial cross sectional view of an absorbent
core layer in accordance with another enbodi ment of this invention. Fig. 5
is a plan view of the absorbent core layer illustrated in Fig. 3.

Fig. 6 is a plan view of a second abssorbent core | ayer in accordance with

an enbodi nent of this invention. Fig. 7ais a partial sectional view
of an aks@nhgRion ©OELI GEARIPIaSIcN@h&ive diriandii i R abiiebehi sk cangtisacond

par t1 al F&bct ORI U0 B BrAH BB BErt Bt & SBhBFPY AR olBimEE on of the
fi rst ansdosetpndcabspslpantmaconies klﬁyStEcBbdvl/dumﬂkrfﬁ‘tteﬁh $ebonkl shti»sgsms inaand 6. Fig,
Is a lsgl@)bnt.pdrll(,ﬂdtt PO ymg‘rbnsm um?gltea,caga %m absmlsul[ par&cqlldlmnpollzylu CT ma?cnaland 7b.
substantially continuously distributed across the absorbent polymer material area.
Other features and advantages of the invention may be apparent from reading the

following detailed description, drawings, and claims.

BRILET DESCRIPTION OI' THE DRAWINGS
Fig. 1 is a plan view of a diaper in accordance with an embodiment of the present
invention.
Fig. 2 is a cross sectional view of the diaper shown in Fig. 1 taken along the sectional line
2-2 ol Fig. 1.
Fiig. 3 is a partial cross sectional view of an absorbent core layer in accordance with an

cmbodiment of this invention.

another embodiment of this invention.

Fig. 5 is a plan view of the absorbent core layer illustrated in I'ig. 3.

Ilig. 6 1s a plan view of a second absorbent core layer in accordance with an embodiment
of this invention.

Fig. 7a is a partial sectional view of an absorbent core comprising a combination ol the
[irst and second absorbent core layers illustrated in Figs. 5 and 6.

Fig. 7b is a partial sectional view ol an absorbent core comprising a combination of the
first and second absorbent core layers illustrated in ligs. 5 and 6.

Fig. 8 is a plan view of the absorbent core illustrated in Figs. 7a and 7b.

Fig. 9 is a schematic representation of a rheometer.

FFig. 10 is a schematic illustration of a process for making an absorbent core in accordance
with an embodiment of this invention.

Fig. 11 is a partial sectional view of an apparatus for making an absorbent core in
accordance with an embodiment of this invention,

Iiig. 12 1s a perspective view of the printing roll illustrated in Iig. 11.



Fig. 9 is a schematic representation of a rheoneter. Fig. 10 is a
schematic illustration of a process for maeking an absorbent core in
accordance with an enbodi nent of this invention. Fig. I I is a

partial s@efd,arakeyi ew of an apparatus for nmaki ng an ghs@sRenscore in
accordance wth an enbodi nent of this invention. Fig. 12 5 a perspective

view of the printing roll illustrated in Fig, 11. WO

2008/ 155699PCT/ 1B2008/ 052346 4 Fig. 13 is a partial sectional view of
the printing roll illustrated in Fig. 12 show ng an absorbent. particul ate
pol ymer material reservoir. Fig. 144s a perspective view of the supporting
roll illustrated in Fig. 12. DETANED DEsouvuoN oF THE | NVENTI ON

absorbent particulate polymer material reservoir.

Fig. 14 is a perspective view ol the supporting roll illustrated in Fig. 12,

DETAILED DESCRIPTION OF THE INVENTION

"Absorbent article” refers to devices that absorb and contain body exudates, and, more
specifically, refers to devices that are placed against or in proximity to the body of the wearer to
absorb and contain the various exudates discharged from the body. Absorbent articles may
include diapers, training pants, adult incontinence undergarments, feminine hygiene products,
breast pads, care mats, bibs, wound dressing products, and the like. As used herein, the term
"body fluids" or "body exudates" includes, but is not limited to, urine, blood, vaginal discharges,
breast milk, sweat and fecal matter.

“Absorbent core” means a structure typically disposed between a topsheet and backsheet
of an absorbent article for absorbing and containing liquid received by the absorbent article and
may comprise onc or more substrates, absorbent polymer material disposed on the one or more
substrates, and a thermoplastic composition on the absorbent particulate polymer material and at
least a portion of the one or more substrates for immobilizing the absorbent particulate polymer
material on the one or more substrates. In a multilayer absorbent core, the absorbent core may
also include a cover layer. The one or more substrates and the cover layer may comprise a
nonwoven. Further, the absorbent core is substantially cellulose free. The absorbent core does
not include an acquisition system, a topsheet, or a backsheet of the absorbent article. In a certain
embodiment, the absorbent core would consist essentially of the one or more substrates, the

absorbent polymer material, the thermoplastic composition, and optionally the cover layer.
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“Absorbent polymer material,” “absorbent gelling material,” “AGM,” “superabsorbent,”
and “superabsorbent material” are used herein interchangeably and refer to cross linked
polymeric materials that can absorb at least 5 times their weight of an aqueous 0.9% saline
solution as measured using the Centrifuge Retention Capacity test (Hdana 441.2-01).

“Absorbent particulate polymer material” is used herein to refer to an absorbent polymer
material which is in particulate form so as to be flowable in the dry state.

“Absorbent particulate polymer material area” as used herein refers to the area of the core
wherein the first substrate 64 and second substrate 72 are separated by a multiplicity of

superabsorbent particles. In Figure &, the boundary of the absorbent particulate polymer material
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products which are woven, knitted, tufted, stitch-bonded incorporating binding yarns or
filaments, or felted by wet-milling, whether or not additionally needled. The fibers may be of
natural or man-made origin and may be staple or continuous filaments or be formed in situ,
Commercially available [ibers have diameters ranging from less than about 0.001 mm to more
than about 0.2 mm and they come in several different forms: short fibers (known as staple, or
chopped), continuous single fibers (filaments or monofilaments), untwisted bundles of
continuous filaments (tow), and twisted bundles of continuous filaments (yarn). Nonwoven
fabrics can be formed by many processes such as meltblowing, spunbonding, solvent spinning,
electrospinning, and carding. The basis weight of nonwoven fabrics is usually expressed in

grams per square meter (gsm).
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“Thermoplastic adhesive material” as used herein is understood to comprise a polymer
composition from which fibers are formed and applied to the superabsorbent material with the

intent to immobilize the superabsorbent material in both the dry and wet state. The thermoplastic



"Substantially cellulose free" is used herein to describe an article, such
as an absorbent core, that contains |less than 10% by wei ght cellul osic
fibers, less than 5%cellulosic fibers, less than 1%cellulosic fibers, no
ceIIuIOS|ngmQ§g§w)or no more than an i mmateri al anmoupiir @boosBd kgl 0si C
fibers. An 1mmterial anmount of cellulosic material would not materially
affect the thinness, flexibility, or absorbency of an absorbent core.
"Substantially continuously distributed" as used herein indicates that

Wi thin the absorbent particulate itolynmer material area, the first
substrate 64 and second substrate 72 are separated by a multi plicit.y of
super absorbent particles. It is recognized that there may be m nor

i nci dent@esiGORLREH AMBASREL Wedhot NEmE lar 8hous WbSHALR: 6% @pdasecend
substrate 72 within the absorbent particulate polynmer material area.

| nci dent™i®igont act areas between the first substrate 64 and second
substrate 72 1myneb>eamcnterpu' QRakedErelinhBtRNdaBHAl (e g. manuf actur| ng

artifacts) do not for onetries such as p t ubes,

Ui | ted pat kst KV P Rars 0SSR hopabeie el RIS e as

used hef@ktmiohs 1mnd@;rest(u@ehom e D k)&euraoxpmuychem oemwmmt wmm frdoerdwhi ch

T In'?grnts f‘{))n Iaeuonger]dl pomom PP hc el‘ijdlpztéfgl()t ﬂgcsuapnﬁ%o m.olc C c,culy Q[v\h &L u%!leéymg,agdt \r/]\gt

state. 'stlicgud dsfehmtbzpalcas(t |/¢p01ﬂora<dh1®sd1aper mhemnaactson‘wzl@r prie&sxgnhc viewent i on

f orns a, “ 1OUI%10 fhah’ cn%yaﬁ% m‘é?ﬁonﬁﬁ& ?Q&Rr]bea% @L(ﬁge 19 010 14 J}%p%@aess" and
callper are used herein Intercha gea 7 an view of a

di aper rﬂhadwawdlng to a certaln enbodlnent of the present |nvent|on The

di aper 10 i spRhans 8 of &8 abbdtio Wﬁg URGPEIpRG Lﬁg nﬁﬂnfﬁ)@y 61l (n@diapeiy § hout

el astic induced contraction) and portlons of the diaper 10 are cut away to

nore cl d&p Fipssshigupayempigar PYeifgvaEine e tngludingf tptsetddapsh By, bedidsdr t i on” of

t he di apefiohd abdrata l)ﬁ(%c@m)swﬁckv\ﬁ%r l%rhqln% uflﬁ&\h(ﬁlg tmlﬁab\((h&%&nd n fhydbe 1, The
di aper 10 general | chassis 12 an absor bent core 14

di sposecfnﬁaw‘tlhemelhﬁ’eé? ehw O ina ‘*T*h\af%ﬂiiaés? Ii‘?db‘f“‘t hedi 4ivePeME $% Fig. 1

My CONMphicHe2t 1SRN ghaoy240find dhelddlea@euewu oi{he chassi s 12 rray conprise an
ervi ous,

outer coveri, 16 incl udin pshe

and/or a bacﬁghléfefug >4 i g‘haﬁsé'y et ?ldﬁltf & inﬁ"bé“{}l‘ %‘sﬁlﬁy JI‘H)éP b“ldptlo“ent core
14 may bhensnecas.edndet wae«m dfhie dhcnppxslh)emy bl &onéipded e (backishregon AMf tiche chassi s
12 may a1l DO 1'()n lnl'g)ﬂqﬁm i@pp IR0E ots the %1 epc @ 1E1y @T&)g llcg%agg%]:en?d \%ﬁ%t u%;rlclt an

el astic I'st astitc wai st
f eat ur e 326! twyligac H). t xpiitaintdrate perpern elethethasn i18 nre b epsfi@®d aOaeradhd porti on

of the % @terfél J&/Qleﬁgymgﬁ l&gﬂ](d'l Ky ﬁgW@ék e lfust,r ﬁﬁl smhcﬁwameig#l@lﬂ »QAn@hot he di aper

10, An opp05|te e port di aper may be configured as a second
wai st r ddi omisaesion 30 el xwelrcl@e bldWﬁ clepey %@illa&t@wa?ll BppLgre wareoldi aper 10

may be GQN{dGHIEHoAR ifhpFhQL G hnd &Qla@ﬂmﬁt"&la%'xﬁht @Eﬁhl%r"’@ﬁ Tergdudinal 1y
between the first and second wai st %IOHS . 'the waist regions 30

and 32 rAys AP o|Besdiprer éfh’élht"éh”% erfh«tphratﬂ t%weyn gh%‘ﬁ‘e‘r‘“ wBYit ¢he wai st
of the wealef ht ReRérQVdpde |nproved fit and contai nnent (elastic wai st
feature 26), The crotch region 34 is thatﬁﬁortlop of the diaper 10 which,

when the di ap@rdiagr 10 deicd in Kisgewdt i1 PR O ¥ id AT bE (iR ‘ﬁ“‘t‘ﬁ@ arer's

| egs. The periphery 40 of the diaper 10 is defined by the outer edges of the diaper 10 in which the
longitudinal edges 42 run generally parallel to the longitudinal axis 36 of the diaper 10 and the
end edges 44 run between the longitudinal edges 42 generally parallel to the transverse axis 38 of
the diaper 10. The chassis 12 may also comprise a fastening system, which may include at least
one Fastening member 46 and at least one stored landing zone 48.
The diaper 20 may also include such other features as are known in the art including {ront

and rear ear panels, waist cap features, elastics and the like to provide better fit, containment and



The diaper 10 is depicted in Fig. 1 with its longitudinal axis 36 and its
transverse axis 38. The periphery 40 of die diaper 10 is defined by the
outer edges of the diaper 10 in which (he |ongitudinal edges 42 run
general l'y yags @b/ 8lot 0 the longitudinal axis 36 of the,d}gRkiRs@and the end
edges 44 run‘befﬁé@n t he | ongi tudi nal edges 42 genera1 y parg%ﬁ to the
transverse axis 38 of the diaper 10. The chassis 12 may al so conprise a
fasteni ng system which may include at | east one fastening nenber 46 and at
| east one stored | anding zone 48. "the diaper 20 may al so incl ude
such other features as are known in ¢he art including front and rear ear
panel s, waist cap features, elastics and the |ike to provide better ht.
cont ai na@snh,@@ﬂmc&na@st m:m (éd(ﬁlhﬁxﬁlaféﬁﬁfd %té &8 kWmhindgldiatd gRadr.e f.gat ures are
wel |l known in the art, an % \ rlbed in US. Pat. No. 3,860,003
and U. Sdeﬁ%ﬁﬂ‘$ﬁs %“I«Bigﬁyﬁgdm”J lafﬁmo?ﬁﬂﬁ %0 keep the diaper 10 in place
about the Welﬂroﬁl'u Lo%&ep'lﬁiﬁ(ﬁipuﬁl()R@ﬁlﬁ&c@'ﬂo@fhutmﬁuf hin&k WRHSH of @YHRNWAA My be
attached by %ﬁﬁ! mber 46 to &t,lﬁQSt- a.go&é(qn of the second
wai st régio r?oé’?“ytbb HEPEH Peg° Hb‘é?ﬁ‘%w‘@%%*}“é i AP AROEIOB OWIP STOMYEH f ast ened,
t he fast@mninmp (S)&Sﬁ]ﬁ[ﬂgaﬁbémhg,e@ add tensicleevdivadvien ounded, e 1amn'1@ gstami st. The
fastenin SYsSt. an artic ser. of the
fastenln%”sys%mﬂlﬂguéﬁuml%%?#kl eﬁ?h%“ﬁ%%ﬁﬁ“”ﬂ@mydﬂ) %B%gg“9*¥ﬁe first
wali st. helgiooneld0ent of thh@st&eng}tydumu@tasnkezgnmmngfmcnmcralt() indasinetwie fphtaces.

| bis mRy,be %ﬁ%‘%‘{%% &ﬁuv&*h R ps'aJ'lf'i‘ l Rnst ?»Lo Eﬁé‘@ ShlS0 W%J?S%‘ﬁee“ the
fastening devi ¢ Acc ertain e iments, the
di aper 1@<>¢8hyndb1@ulplr1@w1 tl@d Swnths actwe»ncﬂcdgsainlne dq?\&(S:tbéﬂlbﬁ@} system or nay
al t ernat i vel Yyl @b Asd chibdifs! 8 Ak  RANbe bRl ARSI € he
absorbent article’is a diaper, it may conprise a re-closable fastening
syst em jigichiag syt premiphraigshyel de pawiiad e fope oblp apetyre éﬂldaelvvclf{ahq@rmL VWhen the
absor bentsofehd Sl ik § dBpRANTat SRSl AR losabid 1@ isGdi@n FBYa GANPEH8Q at | east
two side panels joined to the chassis and to each other to forma pant. The
fastenlﬁ@“ﬁ?%@%ﬁ*&hﬁ”éﬁ?“&6deﬁ%ﬁﬂm%WéP%6f“Wﬁy“ddEWdHé‘%WV rrstagical
sui t abl endy@bmsse At 1BustSS sidl: @muqlhmg Ut ceds dnll 9 daedoh® t(ﬂk)ﬁﬁhbﬁﬁ T | M8,
f oans, onwoven, woven, g nLnates lflber LnquCE ﬁéastlcs and the
like, or “EBREIHALY MY K 0611““ “P“h‘ 8 éﬁ“H“e?ﬁ%dH‘i“rPé‘ {4 HE SHateYtal s maki ng
up t he_ fiadtdeni tug naelunice Lmylslhﬁ ffillnexiolhe norvhecd, |\GWL1b|ph]l>uﬁ Yaimayealtivaw t he
e R L P BT Cub ORI ARR ol R Ane, RUSyfsduce the
ski n. InﬂmmﬁoMmdmmma@ykabsonhenkmaktHb¢é@ummmgmyh@8$ts1&®mam®mabsorbent
core 14 JBy Mt BE OB A Skl Bk foe Gl 1 W ho QUAGL v 1?3“”65
added to ormt ﬂh cg'Uggﬂ'()&?%HQ% ggfﬁéhﬁﬁéh%&ﬁgw ﬁ%A ép% heet . t he
backsheetit2oor igwd thehwagbsdinbent core 14 may be assenbled in a varlety of
vel | - known CRQR&QQ&@&LQ@&unQR@ﬁﬁf&ﬁ@nqbéﬂﬁ wﬁ@@&(gMHQEﬁQQ&n@m@nﬁﬁﬁcr'bed
generally in U 554 entitled "Absorbent Article th
Ml ti pl eUZaHeolhe digtend Gilephe fgaprasipfdsd [ o Y BOTEBOSETSPBY %‘“Wrswhlﬂleat ur e"

i ssued t@ BeBe®lS, B bacRMePeD; and Cre bANL e B mP)aBO asN%bleﬁn@@Q/m&?Pﬁolent itled

"Di sposable Pull-On Pant" issued to Buell, et al 1996; and U. S
Pat. No.V;00U" SOGLWHTG | ’é‘d”“Ab%‘@%‘b@ﬁ‘fé”m“f”i“cﬂ"e“‘W‘t"h“ NHH“i”Y tﬂ Pectitonal
Ext ensi i« 5 Sh4etsRanelisAbiossheditio wRablespieromIsaruanaiDagtic-2ke rl99eb The

For ashor PAaR g Feviid ke VaRa sk o8 wb Tl 1o P Rbined ST aiY ne”
absorbenwn@mmﬁcrmlOhwxmnph&ﬂw>BmMumhube9ulmmnuﬁimgléhaBMJszem4@%
for eshor y Ftrlleld‘/\% SLQLe rudc%?h 91% 101511uc?()ncd i IRER Sl(?utlancls 1ssuu! to’ }?()blcs <, . No.
al. on Dec. 21, 1999,
The topsheet 18 in Fig. 1 may be fully or partially elasticized or may be foreshortened to
provide a void space between the topsheet 18 and the absorbent core 14. Iixemplary structures

including elasticized or foreshortened topsheets are described in more detail in U.S. Pat. No.



9 5,037,416 entitled "D sposabl e Absorbent Article Having Elastically
Extensi bl e Topsheet"” issued to Allen et al. on Aug. 6, 1991; and U. S, Pat.
No. 5,269,775 entitled "Trisection Topsheets for Di sposabl e Absorbent
Articles ggabl e Absorbent Articles Having Sucp.f
Topsheetsgﬁgsggz to Freeland et al. on Dec. 14, 1993pcwﬁh&g@kbagacksheet
26 may be joined with the topsheet 18. The backsheet 20 may prevent the
exudat es absorbed by the absorbent core 14 and contained within the diaper
10 fromsoiling other external articles that may contact the diaper 10,
such as bed sheets and undergarnentsy In certain enbodiments, the backsheet
26 nmay be substantially inpervious to liquids (e.g., urine) and conprise a

| 'am nat g @*7 4% &9&3@0)/)%90%@{;19A&()F@htﬂ’\r@él@ﬁg\]u%ﬁlis AN l}icx\tlanme ?opglh:@tr RRlkastic film
having a t hi ckness of about 0.0 unn to about 0.051 nm (2.0

mls). Sui'abie! BaeNedtO s trhE-Si Rl Nfd% % %”é‘emfr%luffat‘tcmmem’ﬂww‘rﬂédegar

| ndust r ig§olde. AgbﬁﬁﬁrA@utﬁuﬁﬁtn#&ﬁmt@nﬂmﬁﬁhdnuﬁgﬁﬂa&ﬂﬁsamaﬂﬁmaﬁﬂes X15306,
X10962, and X10964. Ot her suitable backsheet materials may include
breathaHPB*Hﬁté?W&F%I%ﬁﬁt“b@r%“%‘vépbpé to escape fromthe diaper 10 while
still prevent umgdtsheqmajm@»mqah@swdhruam()p@&s |1mgl ht Bi@L@ 20 hey basks heet 10
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1996.  breathaply llt:‘etltlathh‘ REFDYIPARS Ht SCant e Basckere bt whike Stﬂhebb%%lﬁi‘mt nvention
may havexalateh paaprhbiangibesdnon 10ateipiy tRYnafe ghealiehat Randabout 2000
Sh2ahs o LEareh « nane ot %8@&8?»%?12%@0 Tt i A0te 000
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| 4 umi M i .. S, . Cr.oss sectiQi0f f1 g: Baken along
the sect’Bualpmony shyhfin & IR A TARRL G iy ad o

t he di aperh hQathadle connpit setetidleart dpshimdin dgiertdheil goffponemicgiopfNot W® 10
absorb enjﬁ/ I%E/‘)Jge )Jbﬁkhe@'aﬁj h}nh@ tf %Kﬁ m%%dm(, gJOI I'Aﬁﬁ%ﬁldkﬂ& thRdl‘%dkﬁeeE}LQsh@us

enbodi nment I aper may al so conprise an acqui sition system 50 di sposed
bet ween ifHeding lqmwelvvpe\tvheeﬁlcewt%p@heéﬂ g g desgribpdat BrS- Pacihg S 4¢ of t he
absor bent,,&o0®obdh o T6n REAYI ®bgi on system 50 may be in direct contact with
t he absorbent core. The acquisition system 50 nay nprise a single |ayer
or multiple PhyéW§°m§U%W“é§“éﬁ“ﬂ%%étmd@qMFEPtPﬁﬁ Wh@@%m%?dﬁﬁ&fﬁﬁ”tomards
the wear@hsSissdl ratcatwlvald @W@rtd@c OHdh Sibc m()@&/ol4wxér ob@ei mgh th&w gapgrent  of
the wear er . Accord i Ssition ysten150

nbodi ment ,

y funct é‘%‘ﬂ“t é’“f“&fc@?‘t/éboétt é@ﬁ %‘Bf‘“ PP ot 8@%’%@% é‘ﬁ‘“&‘r I n
other mnmda’thghamﬁuJ§Lamonaey&hemm6Q¢mnM1sgtme~@staxmeﬂmnrgmwhﬁeservoir
];g; ¢ la: ﬁuglég tclfl mn ab({up ﬁ{()ﬁ@g/géhzg?éi‘cgt?r{)tﬁan db()lflqr?g()gé%gﬁpn Csbuuur thgn ab()ﬁt 1’7()0() " lyn a
cross- | |g7ifk4edn cgtkzhultmml abourtnb@)ﬂgﬁ@ﬂchmwm&&uhmdnlngzcb Wel’ Imﬁ@@i) et ¥1i. ébeﬁ* S may
have desj ] properties. Exenplary chemically cross-Iinked
ceIIqus‘%n((:l{El fﬁeggagpggpggclosed in US Patent No. 5,137,537. In certain
enbodi nent s, gheslohepatwat deytioprdBig- I ilvkebing Bk kestiosid bnef3-bellge. dr gatinoss- | | nked
Wi th bettW@x? me%%;lagn%gmr@) e d%;é}ntq ) QHI 1})1‘?\9 tlQ tm%t%t ?/9 911 e@m%tﬁt@ ()qu
pol ycar boxylic cross-T1nking agent et ween about 1. l e % and about
6.0 nole %of a Cy to Cy polycarboxyllc Cross- Ilnklng agent based on
glucose unit, Citric acid is an exenplary cross-1linking agent. In other
enbodi ments, polyacrylic acids may be used. Further, according to certain
enbodi nents, the cross-linked cellulosic fibers have a water retention
val ue of about 25 to about 60, or about 28 to about. 50, or about 30 to
about 45. A nethod for determ ning water retention value is disclosed in
11S Patent No. 5,137,537. According to certain enbodi nents, the
cross-linked cellulosic fibers may be crinped, twisted, or curled, or a



| yocel | fibers, and m xtures thereof. According to a particul ar enbodi nent,
the I ower acquisition |layer 54 has a total dry weight, the cross-I|inked
cellulosic fibers are present. on a dry weight basis in the upper

acqui si ti Qpy baysdsedon an anount from about. 30 %to ap@Hﬁn@@m%%?y wei ght of
the |l ower acquisition |ayer 54, and the other natural or synthet

polyneric fibers are present on a dry weight basis in the | ower acquisition
| ayer 54 in an anmount from about 70 % to about 5 % by wei ght of the | ower
acquisition | ayer 54. According to another enbodi nent, the cross-I|inked
cellulosic fibers are present on a dpy weight basis in the first

acqui sition layer in an anount from about 80 % 1.0 about. 90 % by weight of
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non-woven materials for e upper and | duet acquisition layers 52" and 54
i ncl ude, but are not Ilnlted to SM5 material, conprising a spunbonded, a
melt-bl owmn and a further spunbonded | ayer. In certain enbodi nment s,
permanent|ly hydrophilic non-wovens, and in particular, nonwovens wth
durably hydrophilic coatings are desirable. Another suitable enbodi nent
conprises a SMVB-structure. In certain enbodi nents, the non-wovens are
por ous. In certain enbodi nents, suitable non-woven naterials may
i nclude, but are not limted to synthetic fibers, such as PE, PET, and PP.
As polymers used for nonwoven production may be inherently hydrophobic,



Typical ly, nanoparticles have a | argest dinension of below 750 ma
Nanopar Ucl es with sizes ranging from2 to 750 nm may be econom cally
produced. An advantage of nanoparticles is that many of them can be easily
d|spersed\wﬁﬂm@p§&U5|dutlon to enabl e coating applicapiAmk.Q0Sside

nonwoven ey typically formtransparent coatings, and the coatings
applied fromwater 13 solutions are typically sufficiently durable to
exposure to water. Nanoparticles can be organic or inorganic, synthetic or
natural . Inorganic nanoparticles generally exist as oxides, silicates,

and/ or, carbonates. 'Typical exanplgs$ of suitable nanoparticles are | ayered
clay mnerals (e.g., APONITErm from Southern C ay Products, Inc. (USA), and

Boehmi t @yo@mmenaan@%gm Rserenddordid2d a%uwmmmmuAiﬁmrm&asqu&aﬁﬁl Inc.).
Accordlng to a certain enbodinent, a suitable nanoparticle coated non-woven
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permanent|y hydrophilic non-wovens are al so useful in other parts of an
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conpri sig Q;%ldmdlfy‘ﬂh ey yelr anm ik GnAQRAMAVENSs 8IS aleSEd naecbca@@memhave been
found to work According to a certain enbodi nent, the u
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upper ach|S|t|on i bers rent degrees
or typesMbP. dhé¢ Mﬂlhg a lmanb@t()hthu F@mllcexawpslue thy ne reguiyd dp m%e\mtu rfegyloac] ude a

m xture d9§umi%}a€f%é mv P@M#L@gd&y@b@&k Lép%b umaﬁ hagﬁt u'nﬁmn £]5§>Bw or about

9 to abou havi n cpi or about
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certain enbodinent., the fibers may include bi-conponent fibers, which are
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fibers. \/1%11)2161@8 }(i%seggmyui%yo@g) I(O%(béh avity and th(, 0] gosm;, ulpllldry forces

associated with desorption of the upper acquisition layer. Minimizing these capillary forces may
positively impact the performance of the lower acquisition layer 54. IHowever, in a certain
embodiment the lower acquisition layer 54 may also have adequate capillary absorption suction
in order to drain the layers above (upper acquisition layer 52 and topsheet 18, in particular) and
to temporarily hold liquid until the liquid can be partitioned away by the absorbent core
components, Therefore, in a certain embodiment, the lower acquisition layer 54 may have a

minimun MDP of greater than § cm. Further, according to exemplary embodiments, the lower



14 The upper acquisition |ayer 52 may be stabilized by a | atex

bi nder, for exanple a styrene-butadiene |atex binder (SB latex), in a
certain enbodi nent. Processes for obtaining such lattices are known, for
exanpl e, fWOMERs&Ad9 880 (Kwok) and US 2003/ 0105190 (R:elphe@lsBhe ) - 1IN
certain empodi ments, the binder may be present in the upper acquisition

| ayer 52 in excess of about 12% about 1.4% or about 16% by weight.. For
certain enbodi nents, SB |latex is available under the trade nane (ENFLOTM
3160 (OWNOVA Sol utions Inc.; Akron, Onhio). The absorbent core 14 in
Figs. 1-8 generally is disposed bet ween the topsheet 18 and the backsheet
20 and conprises two | ayers, "first absorbent |ayer 60 and a second

absor bentquis @y elye52. hd«A@s Maswdlshm itan Bl 203 cnt HD, ol e&timabsanbheok | ayer 60
of the absorbent core mprises a substrate 64, an absorbent particul ar
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substrate é %ernnp |'ast’ ¢ conmposition bsor b

parti cullét%é>ymi9ylh’§rl fphgtse Pegrdimyto g mrirdgpmbp&ment, the 1}96?"[3#%1@[“ 19{}’h’e54slé@ond
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on the second substrate 7 h not il[lustrated, the seconé absor bent

ug
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60 may be referred to as a dusting layer and has a first surface 78 which
faces tHEBXEKEH et 20 of the diaper 10 and a second surface 80 which faces
t he absorbenﬁmgmnhm@&hamemmahynaﬁLmah@iraMJﬁﬁmrbmwemmse%mﬁhﬂ substrate 72
of the sqgo dlabsor z . l¥§ S g be ref Jo.@as a %()n ver and has
a first 'BUFFads B2"Y aCIHhg %»l%ﬁ§ﬁ é?mTﬁ”%f %ﬁ% diaper i and*"d second
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and secof bstra ered t r h adhesi ve
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material 66 ﬁ}rLQILZm u\%(;dmlcnts s@ﬁalﬁbﬁﬂr\ggm mQLQIra?s nrlrﬁl mcludc but%(ﬁ&rlgﬂn{& J 0 a
certain enbodi nent, the substrates 64 and flrst and second
absor bentnihaipdiogrs. @@dachd’lﬁlzl repd R 43 n@iwnvmweﬁ lmp@wvam prodiseity Bay bPhose
nonwov en@HLaY indrsphodid, « ?519531 bech.RROME: hyhRp&RE tékiRese R} B/ Soduthe
non-wovens are porous and in one enb odlnen% has a pore size of about 32
i crons. nonwvvwwtkl gty hytraRfi Eoncoptings, 1S 1R apPiHS HBEEYIHBKLMPAE] ¥l At e
poly ][rer hﬁ@.}%@ ﬁ)b@«lllluﬁ'gtl(ﬁlndllet‘gl brgo d@p@swveﬁl Q0 L&I{axeurngsgﬁcth@u?m hsiat es 6? and
72 of the fjrst and second absorb yers 60 a n clusters 90 o
bar i ol 0 DY b RGPt RO S Peui 1SRG e RPeaeT USRI unce i on
ar eas 96nb&bwme@lthemk&mdmamﬁasN94m0ﬁsrﬁeﬂlneﬁ&hewg;mekmadxaweass94 are
o BB E S 1R HERTBISN S SRR BRI AR 12, o6
are ar ea®sathel @ coipendirheppizplicas tic l’achlne\m 7106k eo Raltxb«dlglest at.ontl ackC't he
nonwoven r ary adhesive directly. The junction areas
96 in th%ﬁﬂgﬁgﬁﬁ&gmﬂmnbﬂgoconFtin little or no absorbent particul ate
pol yner nateﬂvmhmﬁﬁmananﬂhsmxhelhandmam@am<9hdamdiqmncﬂhmmmwpbasHQG can
have a V@ch ?dlhlmg?fl om hqu&() ﬁxpﬁidygl [l%nm#?ik'} l'y )F](Qﬁlccd' Wn d@%nh@u olcrlarlc(;]ﬂhi@fu oval,

square, rect angu ar, tri angu ar, and
is that many of them can be easily d1spus(,d in walu solutlon 1o enable coating application onto

the nonwoven, they typically [orm transparent coatings, and the coatings applied {rom walter




The grid pattern shown in Fig. 8 is a square grid with regular spacing and
size of the land areas. O her grid patterns including hexagonal, rhonbic,
orthorhonbic, parallelogram triangular, rectangular, and conbinations

t her eof ”QM)Q%@?hR@ used. The spacing between the grigc-}if63088BYs be regul ar
or irregular. The size of the land areas 94 in the grid patterns 92
may vary. According to certain enbodi nents, the width 1.19 of the | and
areas 94 in the grid patterns 92 ranges fromabout. 8mn to about 12mm In
a certain enbodi ment, the wdth of the |and areas 94 is about 10nm "the
junction areas 96, on the other handg in certain enbodi nents, have a width
or larger span of |less than about. 5mn, |ess than about 3min, |ess than

about  2/Qiubns b€ %105%1 QR adr al)létmpolslﬁ §& wdkanNakpiticdslhd @J—()rgm@d’ ol €ss than

about 0. 5nun. shown in Fig. 8, the absgrbent core 14 has a
| ongi tudli«ﬁ%ermmngww é%t“éhd?‘}‘fg»d?‘kdﬁ’ﬂ“l’é“‘Flé‘aﬁC"éﬁHY P8 $500%41r Bt end 104 and
atr anS\é&w&eu@wnmJOﬁypﬁL@r pengicol s%ftalﬂ@nah&ﬁrdc&gQictlhﬁluﬂ&lay&lﬁhc&alﬂ.@é ext endi ng

froma first to a secon attern 92 of
absorbeﬁf“b%yfkc F%H OUHET Ry gt T@’ﬁg1“%%u§PlP8° b“dgpﬁp(éhggﬁpﬁﬁ t he
substraua94ﬁémaNduVAthumh&umesmectAmguansarbeﬂﬂmhaymmﬁmaﬁ andizBb2 such t hat
the grid patt. fornmed by ar rangement 4 and junction
ar eas 96”$8WHB é“§% (mﬁﬁwﬁhﬁﬂgﬁ?ffo“+he pé@@éﬁ%g St M?Eﬁfmlgubg 0, greater
t han 0, 16/758.8&¢tentitBQ " Hsgudﬁsax@bmﬂmodma@mm&mﬁaﬂmawbmmmmﬁﬁcdegwaeéw or from
about 1 , es,  or "n%ﬁBQ { 5 to about 30 degrees.

As bestqgggw Vﬁﬁ PG §9q§§§£§%?0§#§&%€bt e‘gk?g% and second | ayers 60 and 62
may be conblhe@uvmdﬁbmvah@%a@§b®béﬁﬂnEd*Bﬂﬂ¢>6ﬁﬁ%ﬂ@bsb%®@h@dbdﬁé 14 has an
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| engt h 116 and a pattern w d . The extent and shape of the absorbent
partlcuIawhmywhywamﬁ%m@ﬂ@%ﬁ“@?é&UTI@ChﬁmeéW9%ﬁEBéHHPW@‘bﬁ t he desired

appl i cation pf hREaals @t ReMoveRk&Takd cANGe bRARRY tiiGUlidl cRRsarhenk article
in which it may be incorporated. In a certain enbodi nent., however, the
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along th ent, care ctlve grid
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pol ymer material 66 and 74 |scont|nuously di stributed across the first and
second slitiger dibess sge ua‘ & pravpe EpdicelBesgl Polvpene By dHibedbsdrnéht , the

grid patdee0sHiBYenReadbdseloridenint Nddrs hiledh@nd s ?{Eﬁ@ﬁmﬁ‘gz/hi@fl hish@ncfidal st
absorbent | ayer 60 face the {unctlon areas 96 of the secon ﬁsorbent | ayer

62 and tHE aHdsHed@odimentielhs dBBR L ABEEI DRI a8t cEPPPadeet HEY inct i on
areas 96diéred hl@g,ldfdsr(ﬁﬁyp&b{‘&ﬂﬁlb@ﬂ{é brayvet, 180 cxAR) ohdnanrtoand:nalmaasmg& and

junction area rlately Sized. a esul i ng

ool nat TG (0SB P A0t 1Rt B Borgier aeenra bebdbed $3 ' o

subst antétadr I wuebmmgnmomstmayﬁn8@&<ab9mnbembhpa7tmcthMupqhymmhunter|m
Zg;gfzehgau(ﬁblsu?f N )L lumpuqflo a2 't)JuzlaI% )e()lpﬂdtycﬁgl'i)sg%;at_’e%ﬁja T sgnaéhxmniéﬂ%gi(d%hnot form a
pIuralltwummmpmtk@nsm @adhere ony aichidngi-@npbust Brerg@hoh aabisbridentibpar ticul ate
pol yner [ L@ 86 e I [es t|ve grid
Pt or ns-18s op s S TARGEC by R iRl s Pl TR TE My RO

subst anticgibvey thdnghesape! side-by-sidg pi-eempgercpaiiverseirthodil lﬁléhh‘l aspdilllnlsus"emalt ed in |
tmg. 8, .Lha,ampuat of absorbent particulate polynmer material 66 and 74 may
vary along the length 116 of the grid pattern 92. In a certain enbodi nment,
the grid pattern nay be divided into absorbent zones 120, 122, 124, and
126, in which the amount of absorbent particul ate polynmer material 66 and
74 varies front zone to zone. As used herein, "absorbent zone" refers to a
region of the absorbent particulate polyner material area having boundaries
that. are perpendicular to the longitudinal axis shown in Fig. 8. The
anount of absorbent particulate polyner material 66 and 74 may, in a
certain enbodi ment,




17 gradually transition fromone of the plurality of absorbent zones 120,
122, 124, and 126 to another. This gradual transition in anmount of
absorbent particulate polymer material 66 and 74 nay reduce the possibility
of cracks f Jon the absorbent core 14. The, bsor bent
partlculaté9%”%gﬁ%? material 66 and 74 present in the g op%gﬁ%Mgore 14 may
vary, but in certain enbodinents, is present in the absorbent core in an
anount greater than about 80% by wei ght of the absorbent core, or greater

t han about 85% by wei ght of the absorbent core, or greater than about 90%
by weight of the absorbent core, or i greater than about 95% by weight of the
core, In a particular enbodinent., the absorbent core 14 consists

essential ly pfe Jhh& aldulsfibn ﬁt?g 58 %ﬁ?ﬂéj%t%b/%@ B}a'l B&x Bka@ne: &émpit ReyRRSOr bent
particul ate polyner material 66 a 74 t he ther nopl asti c adhesi ve
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10% or B¥2%rab30 % %40 %t 16089 heighe rotdaadn thiedeinghsB 14@& iabsiankent
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| i qui ds such as ur ot her certain exu n%odl ment s,
t he absarbenrt ngoria 7i4>n mwc@mqﬂmﬂmt%e B vm\ld@ugbam Blugtragfl, the spgprdl apbspnbent

mat eri al 1Byer @rﬁn&pmﬁﬂll}ék%ﬁ% fdﬂl %Lﬁgpt%@p(lvgl g}ﬁ?‘@@ g AR 0k Q@r absor bent
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material 74, The first and second substrates 64 and 72 may be adhered to one another with
adhesive about the periphery to form an envelope about the absorbent particulate polymer
materials 66 and 74 to hold the absorbent particulate polymer material 66 and 74 within the
absorbent core 14.

According to a certain embodiment, the substrates 64 and 72 of the first and second

absorbent layers 60 and 62 may be a non-woven material, such as those nonwoven materials



Exenpl ary absorbent structures for use as the absorbent assenblies are
described in U S. Pat. No. 4,610,678 (Wisman et al.); U S. Pat, No.
4,834,735 (Alemany et al.); U S. Pat. No. 4,888,231 (Angstadt); U S Pat

No. b5, 260 l.); US. Pat. No. 5, 387 );
Pat . gﬁé@g&%@@@?[gbgne;taal)); and Uég. Pat . g@@%gngggk beswhrals

et al. ) The t hernopl astic adhesi ve naterial 68 and 76 nay serve to
cover and at least partially immbilize the absorbent particul ate pol yner
material 66 and 74. In one enbodi nent of the present invention, the
thernopl asti c adhesive material 68 ggd 76 can be di sposed essentially
uniformy within the absorbent. particulate polyner material 66 and 74,
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herein. Some thernopl astic adhesive materials wll also penetrate into both
t he absd$béh@“p@ﬂ@%éupdﬁbt%@PWner materi al 66 and 74 and the substrates 64

and 72, thusxptiowindh PG & ke fd6bER Lok TIMRRI bAALIRN RRo@EfdnsAL iR o OF
course, while the thernoplastic adhesive materials disclosed herein provide
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particular in response to external forces, and nanely in response to
strain. Wen the absorbent core 14 absorbs I|i quid, the absor bent
particul ate polyner naterial 66 and 74 swells and subjects the

t her nopl astic adhesive material 68 and 76 to external forces. In certain
enbodi nents, the thernoplastic adhesive material 68 and 76 may all ow for
such swelling, wthout breaking and without inparting too nany conpressive
forces, which would restrain the absorbent particul ate polyner naterial 66
and 74 fromswel |ling. I n accordance with certain enbodi nents, the

t her nopl astic adhesive material 68 and 76 nmay conprise, inits entirety, a



WD 2008/ 155699PCl / 1B2008/ 052346 20 tenperature or -6 "C > Tg < 16C. In
certain enbodi nents, typical concentrations of the polyner in a hot nelt
are in the range of about 20 to about 40% by weight. In certain
enbodlnengﬁoﬂ@ggﬁgpplastlc pol ymers nmay be water |nsep§hhhwgﬂh§%pnplary
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structures wherein the A blocks are non-el astoneric pol yner bl ocks,
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further lﬁpﬁchﬁs(nbélhﬁanﬁ%ﬁr ?&?xnmga W Sac ks m‘@%ufb@lq )@&MQQQ gfg Yed€ad:86S than
200, 000 Pa nor e Pa, or nore b a, or nore then

30, 000PaUeaTHé o tlesr dhgebepbavik Ué (hedstired “at)mbmbﬂam @G@‘ﬁéy‘(’w@t &reasure for

the formpghiapbf f)&)(uofpd&lh%nﬂ%ufﬁﬁ‘l?rKles@N)(')6 I aAbesi \,smmt(@pdu@;lmaﬁmidemt ed
anbi ent tenperatures his value is parti cul arI%Dbrgortant i f the absorbent

product PLRGEEi i 4 CHBE BPPEras m@?‘é‘v‘t RE PHEF Pr I dAesTVYR! mat eri al
woul d | asertchSlayenb@gkiick ynal be fbgasitdr @gemepdul us 6' at 60C and 90 "C is not

sufficient| ylnhgl %(Driain embodiment as illustrated in Fig., 8, the amount of absorbent particulate
polymer material 66 and 74 may vary along the length 116 of the grid pattern 92, In a certain
embodiment, the grid pattern may be divided into absorbent zones 120, 122, 124, and 126, in
which the amount of absorbent particulate polymer material 66 and 74 varies from zone to zone.
As used herein, “absorbent zone” refers to a region of the absorbent particulate polymer material
area having boundaries that are perpendicular to the longitudinal axis shown in Fig. 8. 'The

amount of absorbent particulate polymer material 66 and 74 may, in a certain embodiment,



6 is measured using a rheonmeter as schematically shown in Fig. 9 for the
pur pose of general illustration only. The rheoneter 127 is capabl e of
applying a shear stress to the adhesive and neasuring the resulting strain
(shear defyas fR/iQp) response at constant tenperature. potdIgsAsigsi ve is

pl aced between a Peltier-elenent acting as lower, fixed plate 128 and an
upper plate 129 with a radius Rof e.g., 10 mm which is Connected to the
drive shaft of a notor to generate the shear stress. The gap between both
pl ates has a height 1-1 of e.g., 1500 mcron. The Peltier-element enables
tenperature control of the material 1¢+0.5"C). The strain rate and frequency
shoul d be chosen such that all nmeasurenments are made in the |inear
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between the first and second rotatable support | s 140 and
capable of absorbing and retaining liquids such as urine and other certain body exudates, In such

embodiments, the absorbent core 14 may comprise a wide variety of liquid-absorbent materials



The first and second auxiliary applicators 136 and 148 and the first and
second t hernopl asti ¢ adhesi ve materi al applicators 146 and 158 may be a
nozzl e system which can provide a relatively thin but w de curtain of

t her mopl asjd S@eRgsi ve material . Turning to FlgpcﬁﬁnmggggMons of the
first hopper 142, first support roll 140, and first printing roll 144 are
illustrated. As also shown in Fig. 14, the first rotatable support rol

140, which has the sanme structure as the second rotatable support. rol
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166 for receiving the first substratig 64. As also illustrated in Fig.
12, the first printing roll 144, which has the sane structure as the second

printingok@biiy 126, in QRPVENS @Spas mit@ﬁcatah@mﬁtwm@&&uanﬂ @nilistial Wiy of
absor bent partlculate pol ymer material reservoirs in a peripheral

sur f ace Pip2Vh t‘r%é“‘dar”éid? 116%1 ‘OT‘hé“‘F‘tés‘é%’%f‘?“'é‘]"i‘?ﬁddﬁé@t ‘“?1 Plowy P‘&Y‘@ﬁd‘;l n Fig.
13, may 1MMBlgaLOVlafll|l ethymRhilys BARSsd, hagidddbmgogynkadederbic @OR| Galug, Or any

ot her sha The reservoi.rs an_ air passage 174 in the drum
768 and T G ATOBPRA B v ERh et g B SR OE Sartt e o
polynerkh&Mamﬁbmah1ﬁﬁmuMmthﬁmnﬂﬁms©semwﬁME amdd@bEanmnnglmmﬁhmmhesive
B:;tslaggl ?}E)hus@ mirdor ami)um (§g1c #y 1@563 ti’rl:)%l d[n)ut ?J)(H((ﬂ%m?umll% suag(fglghurslggsé:wg%g : E: ]‘?‘: ;St
and secoddaglulpstkeat e 64 and 72 into the flrst and second printing units 132
and 134, r esﬁ)@ﬁlﬁ)' ?’yeijl_)y(ﬁ%%hﬁluttucﬂor %bﬁtu{caatbgnﬁ a%s?cn%'f AW, (QXcrﬁ)@(ﬁ I’@Q ating

first support |rs auxi eS|ve applicator 136
whi ch adbﬂﬁ@s4ﬁHéWBKﬂ@ﬁH@quMDaW9 %ﬂH@SH¢@4ﬂﬁ5@H@mﬁVﬂsN)sUbstaNe 64 in a

pattern ss4gh; 13{%n?s¢a$19r Uhkeﬁat hes 81R@BBYBesMAMAG UMM (8L BHGWR) o ({1139!:1“ the
first support draws the first substrate 64 agai nst thé vertica

support‘469IésﬂBBNﬁﬁH“H§ﬂ6§dWH%”ﬁi%é%”ééH§tP@t%a@@°%éééﬁ%%“‘t%é first

support rol | THAferméRhSic p&me@ﬁ]&u@n 6RBRVBNMBUEFRGE cORr Ldaey fehdi Shrigubstrat e
64. Due to @raV|t or usi ng the vacuum neans, the substrate 64 wll

fol | ow tHBORBH ‘Bt:r“é“”é’?“‘t ‘é‘%}ﬁ‘é\Pé’ﬁimsl PEES Oqanc ¢ ”nei‘“ew PHedigHst it e 64 wil |
assune @uﬂﬂﬁﬂﬁ@MﬂmﬁﬂdLM@h&ﬁ%U@ﬂﬂﬂew,mﬁ&uabBQh@GHRa@aéUhﬁﬂhﬁb&mﬂmhynEr

mat eri a th strate 64

The ti rSpreubpERRT AR R pRuhRE BB DR 57 ety T 28R Base +he
rotat|ngkhmmsiupakmtmngnwmhhm&4m,mhnmmMMRammbengnmhmlaﬁsmdﬁénhqparticulate
Fﬁleygfr d)n%t(ﬁ{l agl gg)u{,\k {J Whl(% 1s a {cg&? %}98 reigtbglﬁg(‘t tw(i)t|h_.t abs@&% aasrtg u%di\r 3tagugfn in
(not shomhmmrmamhéGGMM§ﬂdphwnmﬂmgummmhwmhauwdyumghmuﬁhbmAB%okm@hbt

parti cul gf ‘é‘u@ﬁli M‘[‘E{ver{m}ygﬂgl(@lm@@° ! 'i]qjs hf" 4 Qﬁ?ﬁ \{I(RJ\J §1Lﬂ'7Q1rch|§1!> lan& luma@ o deliver
t he absorbent particul ate polynmer mateéri al first substrate 64.

The vacubinitigyhe Heprdpe pﬁléwéa%e@lyw raggriaf %Wdtwrlourgwdmhes afliscopirenges 174

nmay be r1§>¥ﬁﬁ§eﬁd§&omlﬁ&k1mhh%@&s(famg@tinalzzamt@x%u%eldpﬂiomeﬁm pRugL: al 66
fromthe reservoirs and onto the first substrate 64. The absorbent.

par t i culCAt SRRy BT ety Guﬁéﬁ6a€équP%$éhﬂnmth%“ﬂ%ﬁ%%y§mbﬁésented by
t he subshdiataeoshitd 70 hen supP@htacalhl iheldbbrbdde furGarald ﬁ)ﬁyn{chﬁdtpﬂ'cﬂ 66 & i r st

substrate st the ther plas iC; esjve mater | i_cator 136 which
Sppli eo hibt HARHbGet ek RARGGr v s o 1 Vg Lo beait ETRY Boubbent

parti culuat &bﬁ]ﬂlc}(flﬁ:l’n()lﬂ’&(h&f@kl&iy ebaenbir@aditnat psubstmatl 6@and 74. ThiHence, the
152" det AP RGS “ErE Y SHF B B or LSl et paret s ZBEH S mater a
66 and Zmﬂmht@UgﬂdﬁtmeEmabaonbemmhMQmewd4m&ndmh]kmwm&eﬂdﬁnwﬂnhmes t he
pattern Lf?fckx{ ngst J:o(?lgm 3 %@ n d@m nsion, in lu&@ﬁqwlwuﬁh (11]‘-1&3( 2GR Mhef Q’E)I%E Ll e support
rol | draws second ate 9i the ‘second auxi Iary adhesive
appl|caﬂbﬁmmﬂ%dwwﬂwhwapphmééxam’EUmvaQTvma@hésuvewmgtmmeub@omh@msubstrate
72 10 a pALLEALYE AR LandSSEELBed. ARtelasloyesn The second rotatabl e
support rol hen carries the second substrate 72 past the second
printing roIthgﬁ Whibetnoplegissflepise pherid 98 erbEntaypuidecayisesdo pokither

mat er i alahdfodt ,gmm@ §>%anldhgmn%nm454 4@ cRBy SREONG,S URSHEBLE 12a and
deposits the absorbent "particul ate pol yner {erlal 74 in the grid pattern
92 on the second



substrate 72 in the same manner as described with regard to the first
printing unit 132 above. The second thernopl astic adhesive materi al
applicator 158 then applies the thernoplastic adhesive material 76 to cover

the absor kgt Pastdocul ate polyner material 74 on the sepanfispsRsirate ' 72.
The printed first and second substrates 64 and 72 then pass through the nip

162 between the first and second support rolls 140 and 152 for conpressing
the first absorbent |ayer 60 and second absorbent | ayer 62 together to form
t he absorbent core 14. In an optional further process step a cover

| ayer 70 may be placed upon the subsyrates 64 and 72, the absorbent
particul ate polytner material 66 and 74, and the thennopl astic adhesive

mat er i alfuG@r @;g@n 1R thdrhopRt Ia@{emw‘@gehmmm ”I(h%n@sQM%{e SuBYIREs @Dmnﬂ t he
respectlve substrate 64 and 72 ma froma unitary sheet of

(0]
mat er i al?d PRwAlyres deropeniragicdyg 8 lymamm 1?’0666%‘% & ey sPReEpETt 8 "subst r at e
6;1 and ﬁ%uﬂ&ya&&emb VB lovi@iirt «hﬂ)&lﬁhl@dts isN@e AerrhdpRsitddh&Ivy nlfhle@@le68()¢fnc mat eri al .
The test nmet

q parat.u descri bed bel ow Y he usef ul testlng

embod aHPS B (1 S PRVBACTEIES Weo FritoBr1itD, Gt Anteh et Tedrbl

C?aduate@wﬂwmhm@aﬂddﬁhmpmMﬂMﬁhm(pﬁ&ﬂ&&&ﬁ@%wrSQMQSDBSNrbmghImBOXMmPen
70%, 60%, 50%, 40%, 30%, 20%, 10% according to the Wet Immobilization Test described
herein. Some thermoplastic adhesive materials will also penetrate into both the absorbent
particulate polymer material 66 and 74 and the substrates 64 and 72, thus providing for further
immobilization and affixation. Of course, while the thermoplastic adhesive materials disclosed
herein provide a much improved wet immobilization (i.e., immobilization of absorbent material
when the article is wet or at least partially loaded), these thermoplastic adhesive materials may
also provide a very good immobilization of absorbent material when the absorbent core 14 is dry.
The thermoplastic adhesive material 68 and 76 may also be referred to as a hot melt adhesive,

Without wishing to be bound by theory, it has been found that those thermoplastic
adhesive materials which arc most useful for immobilizing the absorbent particulate polymer
material 66 and 74 combine good cohesion and good adhesion behavior, Good adhesion may
promote good contact between the thermoplastic adhesive material 68 and 76 and the absorbent
particulate polymer material 66 and 74 and the substrates 64 and 72. Good cohesion reduces the
likelihood that the adhesive breaks, in particular in response to external forces, and namely in
response to strain.  When the absorbent core 14 absorbs liquid, the absorbent particulate polymer
material 66 and 74 swells and subjects the thermoplastic adhesive material 68 and 76 to external
forces. In certain embodiments, the thermoplastic adhesive material 68 and 76 may allow for
such swelling, without breaking and without imparting too many compressive forces, which
would restrain the absorbent particulate polymer material 66 and 74 from swelling.

In accordance with certain embodiments, the thermoplastic adhesive material 68 and 76
nmay comprise, in its entirety, a single thermoplastic polymer or a blend of thermoplastic
polymers, having a softening point, as determined by the ASTM Method D-36-95 "Ring and
Ball", in the range between 50 °C and 300 °C, or alternatively the thermoplastic adhesive material
may be a hot melt adhesive comprising at least one thermoplastic polymer in combination with
other thermoplastic diluents such as tackifying resins, plasticizers and additives such as
antioxidants, In certain embodiments, the thermoplastic polymer has typically a molecular

weight (Mw) of more than 10,000 and a glass transition temperature (1'g) usually below room



Test solution: 0.90% saline solution at 37C Metal ruler traceable to
NISI', DIN, ES or other conparable National Standard PVC/ netal dishes with
a flat surface inside and a mini mni length of the core bag length (n) to

be neasur g, apdisehexi mum length n + 30mMm wi dth of 108y msi¥kshei ght of
30- 80 mmor equivalent Electronic Force Gauge (Range O to 50 Kg) Wet

| mobi lization | npact Tester Equipnent (WAIIT), Design package nunber:

BM 00112. 59500- RO1 available fromT.M G Techni sches Buero Manfred G una
Standard | aboratory conditions, tenperature: 23"C 1-2C, relative humdity:
< 55% Sanpl e Preparation 1. Open thg product, topshemside up. J-)5 2,
Unfold the diaper and cut the cuff elastics approxinately every 2.5 cmto

avoi d Cr{'lﬁﬁr’éxia@lé s8Ny an- Tg < 16°C. In certain embodiments, typical concentrations of the
polymer in a hot melt are in the range of about 20 to about 40% by weight. In certain
embodiments, thermoplastic polymers may be water insensitive. Exemplary polymers are
(styrenic) block copolymers including A-B-A triblock structures, A-B diblock structures and (A-
B)n radial block copolymer structures wherein the A blocks are non-elastomeric polymer blocks,
typically comprising polystyrene, and the B blocks are unsaturated conjugated diene or (partly)
hydrogenated versions of such. The B block is typically isoprene, butadiene, ethylene/butylene
(hydrogenated butadiene), ethylene/propylene (hydrogenated isoprene), and mixtures thereof.

Other suitable thermoplastic polymers that may be employed are metallocene polyolefins,
which are ethylene polymers prepared using single-site ot metallocene catalysts. Therein, at least
one comonomer can be polymerized with ethylene to make a copolymer, terpolymer or higher
order polymer. Also applicable are amorphous polyolefins or amorphous polyalphaolefins
(APAQ) which are homopolymers, copolymers or terpolymers of C2 to C8 alpha olefins.

In exemplary embodiments, the tackifying resin has typically a Mw below 5,000 and a 'I'g
usually above room temperature, typical concentrations of the resin in a hot melt are in the range
of about 30 to about 60%, and the plasticizer has a low Mw of typically less than 1,000 and a Tg
below room temperature, with a typical concentration of about 0 to about 15%.

In certain embodiments, the thermoplastic adhesive material 68 and 76 is present in the
form of fibers. In some embodiments, the fibers will have an average thickness of about 1 to
about 50 micrometers or about 1 to about 35 micrometers and an average length of about 5 mm
to about 50 mm or about Smm to about 30 mm. To improve the adhesion of the thermoplastic
adhesive material 68 and 76 to the substrates 64 and 72 or (o any other layer, in particular any
other non-woven layer, such layers may be pre-treated with an auxiliary adhesive.

In certain embodiments, the thermoplastic adhesive material 68 and 76 will meet at least
one, or several, or all of the following parameters:

An exemplary thermoplastic adhesive material 68 and 76 may have a storage modulus G'
measured at 20°C of at least 30,000 Pa and less than 300,000 Pa, or less than 200,000 Pa, or
between 140,000 Pa and 200,000 Pa, or less than 100,000 Pa. In a further aspect, the storage
modulus G' measured at 35°C may be greater than 80,000 Pa. In a further aspect, the storage
modulus G measured at 60°C may be less than 300,000 Pa and more than 18,000 Pa, or more
than 24,000 Pa, or more than 30,000Pa, or more than 90,000 Pa. In a further aspect, the storage

modulus G measured at 90°C may be less than 200,000 Pa and more than 10,000 Pa, or more



3. For pull-up products open the side seans and renove the wai stbands. 4.
Lay the core bag flat and rectangul ar topsheet side up onto the |ight box
surface without any folds. 5. Switch on the light box to clearly identify
the absor &m pre outer edges. 6. Wth a ruler, drambéwhﬁaﬁmaguthe front
and back absor ent core outer edges. 7. Measure the distance (A), between
the two nmarkers and divide the value by 2, this wll be calculated di st ance
(B). S. Measure the calculated distance (B) fromfront nmarker towards the
m ddl e of the core bag and mark it. At this nmarker draw a line in the cross
direction. 'lest Procedure wiurr Cabhjbration: 1. Mike sure that the sliding
board is in the | ower position. Open the. front door of the wAnT tester and

connect yf.heo hQy €L oOAKE tch30k0dra. ThesibtRREho@RIBLAuGH 8N Ohnd diec WAKL. Make
sure that the clanp is closed before connecting the spring-bal ance, 2. Use

bot b haheis "B EHE" § SpriPyS Halita e de T ‘P?W‘t““céﬂ‘i‘t"‘u“f‘fdb%@ld&a‘aﬁﬁidta% aPigh y as
possi bl @nupralui®. Shisdian@ 1D paLiclikBWaHEEant hem@lpz&exhrnqﬁdxmuqa usdaelmr gott he
average LMI%LL},J %h(gr(r,] lfl (¢ Lkgrmopld uct ﬂl Ls?v)é%ﬁtltitnldlov?ougdolo}cb& 1nrsceg>?i{ye1§ ic storag’c mgdulus

G' at 60°C and 90 °C 1s not sufficiently high.

(3’ is measured using a rheometer as schematically shown in Fig, 9 for the purpose of
general illustration only. The rheometer 127 is capable of applying a shear stress to the adhesive
and measuring the resulting strain (shear deformation) response at constant temperature. The
adhesive is placed between a Peltier-element acting as lower, fixed plate 128 and an upper plate
129 with a radius R of e.g., 10 mm, which is connected to the drive shaft of a motor to generate
the shear stress. The gap between both plates has a height H of e.g., 1500 micron. The Peltier-
element enables temperature control of the material (+0.5°C). The strain rate and frequency
should be chosen such that all measurements are made in the linear viscoelastic region.

The absorbent core 14 may also comprise an auxiliary adhesive which is not illustrated in
the figures. The auxiliary adhesive may be deposited on the first and second substrates 64 and 72
of the respective first and sccond absorbent layers 60 and 62 before application of the absorbent
particulate polymer material 66 and 74 for enhancing adhesion of the absorbent particulate
polymer materials 66 and 74 and the thermoplastic adhesive material 68 and 76 to the respective
substrates 64 and 72. The auxiliary glue may also aid in immobilizing the absorbent particulate
polymer material 66 and 74 and may comprise the same thermoplastic adhesive material as
described hereinabove or may also comprise other adhesives including but not limited to

sprayable hot melt adhesives, such as H.B. Fuller Co. (St. Paul, MN) Product No. HL.-1620-B.
The auxiliary glue may be applied to the substrates 64 and 72 by any suitable means, but
according to certain embodiments, may be applied in about 0.5 to about Imm wide slots spaced
about 0.5 to about 2 mm apart.

The cover layer 70 shown in Fig. 4 may comprise the same material as the substrates 64
and 72, or may comprise a different material, In certain embodiments, suitable materials for the
cover layer 70 are the non-woven materials, typically the materials described above as useful for
the substrates 64 and 72.

A printing system 130 for making an absorbent core 14 in accordance with an

embodiment of this invention is illustrated in Hig. 10 and may generally comprise a first printing



3 Guide down the sliding board as slowy as possible to the | ower position
and record the average value (nR2) read off during execution to the nearest
0.02 kg. 4, Calculate and report the delta of in - nt2 to the nearest 0.01

kg. I'f thg, (gghgﬁh&g 0.6 kg + 0.3 kg continue neasur enght . fkoesw se, an
adj ust ment sliding board is necessary. Make sure that the sliding

board is in lower position and check the sliding path for any contam nation
or danmage. Cheek if the position of the sliding board to the sliding path
is correctly adjusted by shaking the board. For easy gliding sone clearance
is needed. |If not present, readjust,phe system WAIIT test settings: Drop
height is 50 cm Diaper load (In) is 73%of the core capacity (cc); Ip =

0.73 X Gfit 1”%’*:}91" RrfAPaeithy aﬁs%ﬁ))znﬂlz%/elcﬁj (Ql!lll@e{bagbeaﬁom@m andiansdRd ¥riveAPCV. wher e
insAr, is th e nmass of superabsorbent polyme resent in the diaper

and SAPEY{ ¥ t“Hémfl?gel@c 1‘1|al’wa’em\}@0?80}é}hi8%‘86’9%@‘?*/01!%2008/ 052346 26 capacity
of the SUperﬂ{asmmqmmgomlynarmdyqumawInlst a@ucz@pamutu}e Sblidahe 1sa1per absor bent

pol yrer det er m ned 06/ 062258. Th
P au ot b NE AT ATUBEg Atite fofe abF seREo RSE ok oaHarT ety A ver age

mass pr esantle suppbre FolPr40due teBgiving the substrate 64, a hopper 142 for holding absorbent
particulate polymer material 66, a printing roll 144 for transferring the absorbent particulate
polymer material 66 to the substrate 64, and a thermoplastic adhesive material applicator 146 for
applying the thermoplastic adhesive material 68 to the substrate 64 and the absorbent particulate
polymer 66 material thereon.

The second printing unit 134 may comprise a second auxiliary adhesive applicator 148
for applying an auxiliary adhesive to the second substrate 72, a second rotatable support roll 152
for receiving the second substrate 72, a second hopper 154 {or holding the absorbent particulate
polymer material 74, a second printing roll 156 for transferring the absorbent particulate polymer
material 74 from the hopper 154 (o the second substrate 72, and a second thermoplastic adhesive
material applicator 158 for applying the thermoplastic adhesive material 76 to the sccond
substrate 72 and the absorbent particulate polymer material 74 thercon.

The printing system 130 also includes a guide roller 160 for guiding the formed absorbent
core from a nip 162 between the first and second rotatable support rolls 140 and 152,

The first and second auxiliary applicators 136 and 148 and the first and second
thermoplastic adhesive material applicators 146 and 158 may be a nozzle system which can
provide a relatively thin but wide curtain of thermoplastic adhesive material.

Turning to Fig. 11, portions of the first hopper 142, first support roll 140, and lirst
printing roll 144 are illustrated. As also shown in Fig. 14, the [irst rotatable support roll 140,
which has the same structure as the second rotatable support roll 152, comprises a rotatable drum
164 and a peripheral vented support grid 166 for receiving the first substrate 64,

As also illustrated in Fig, 12, the first printing roll 144, which has the same structure as
the second printing roll 156, comprises a rotatable drum 168 and a plurality of absorbent
particulate polymer material reservoirs 170 in a peripheral surface 172 of the drum 168. The
reservoirs 170 best illustrated in Fig. 13, may have a variety of shapes, including cylindrical,
conical, or any other shape. The reservoirs 170 may lead to an air passage 174 in the drum 168

and comprise a vented cover 176 for holding adhesive particulate polymer material 66 in the



Test. execution: 1. Reset the balance to zero (tare), put the dry core bag
on the bal ance, weigh and report it to the nearest 0.1 g. 2. Measure the
appropriate volune Saline (0.9% NaCl in deionized water) with the graduated
cylinder. -<fJye core bag, topsheet side up, flat} RVC di sh
Pour the gg??hgxébgnly over the core bag. 4, Take thepgg%ggk?%BQXd bold it
slanting in different directions, to allow any free liquid to be absorbed.
Products with poly-backsheet need to be turned after a minimumwaiting tine
of 2 mnutes so that |iquid under the backsheet can be absorbed, Wit for
10 mnutes (+/- 1 minute) to allow akl saline to be absorbed. Sonic drops
may retain in the PVC dish. Use only the defined PVC/ netal dish to
guar ant eg.ReNeEPRYShd el dndivstatibubd QBIyABAmb©SS doetdkh Mashel roblid. 5, Reset
the bal ance to zero (tare), put the wet core bag on the balance. Wigh and
report iPMPIgdgnipHis 2ieaya&t’0. 1 g. L' ol d the core bag just once to nmake it fit
(()3 ]Ehe ga| an&g)pelgil@ﬁ khe%@in@%esyist&mtlh@rdd@t/esQﬁlil' Ersthag AjM\ﬁl@hﬂ%t};& @Uﬁndof?.l I m1t2
efined as "dry core bag.weig + diaper lgad 4 m"). For exa e, g
ey cor abis Yestghtechozagons it birpod 1 2B5h e faR. e Bl rheh oo ¢ he
act ual wetheweivgat first@ippbinevlisi@abss ibs fibeivaniary lbhSige amtcd@6gs whibieapéecs can be

used f°3m§ﬁ%5hﬂﬂm~%&Q&&%%%%fﬁﬁﬁaﬁu£@&uﬁ%%mﬁﬁdw&§%<&Q$bﬂﬁ%&mﬁgﬁm & ' Take
t he | oaded Ccore. 5ag and’clt "tRe pad a oﬁg the harked 11 ne"i*Athe cross

di r ect i omcuuin, (nRuthotmewidac kedfrsttshgpowetll ¢ ¢ dralyatheditbioubdreie [9dl ;grice Ufenil) . Wi gh
o0 P9k e ARAEBL Ukl LEASLIR IR G5, CHAID e ond
t he cor ereeitent wrvaiowice dNgke firscbubisiptehot Dwi dagvy, of e usiog tewiagthnt he si de
cl anps qgeaﬁsb%e%@l%!u@ 6&19/l1fjl%rlomll§ic&go§y&ethé mtf@ntsbﬁacpﬁﬁ)cgt“@rgb)j e gtjb%‘tﬁage to the
sanpl e hol der along the whol e product |ength. Make sure rnot to clanp the
absor berftt véb psumpnmgutgipand gakyvepe. Tlhsrabishvat prtisdae Pelypi ashism&ecur i ng
the produahiuide hiche Wibys-pr@EHidt dy- th@sub@ARI64. The first support roll 140 then carries

the first substrate 64 past the rotating first printing roll 144 which transfers the absorbent

particulate polymer material 66 from the first hopper 142 to the first substrate 64 in the grid

pattern 92 which is best illustrated in Figs. 5 and 6. A vacuum (not shown) in the first printing

roll 144 may hold the absorbent particulate polymer material 66 in the reservoirs 170 until time

to deliver the absorbent particulate polymer material 66 to the first substrate 64. 'The vacuum

may then be released or air flow through the air passages 174 may be reversed to eject the

absorbent particulate polymer material 66 from the reservoirs and onto the first substrate 64, The

absorbent particulate polymer material 66 may accunwlate in the valleys presented by the

substrate 64. 'The support roll 140 then carries the printed first substrate 64 past the

thermoplastic adhesive material applicator 136 which applies the thermoplastic adhesive material

68 to cover the absorbent particulate polymer material 66 on the {irst substrate 64.

Hence, the uneven surface of the vented support grid 166 of the support rolls 140 and 152
determines the distribution of absorbent particulate polymeric material 66 and 74 throughout the
absorbent core 14 and likewise determines the pattern of junction arcas 96,
Meanwhile, the second rotatable support roll draws the second substrate 72 past the

second auxiliary adhesive applicator 148 which applies an auxiliary adhesive to the second

substrate 72 in a pattern such as is described hereinabove. The second rotatable support roll 152

then carries the second substrate 72 past the second printing roll 156 which transfers the

absorbent particulate polymer material 74 from the second hopper 154 to the second substrate 72

and deposits the absorbent particulate polymer material 74 in the grid pattern 92 on the second



leg cuff. 07 9, Lift up the sliding board to the upper position by using
both hands until the board is engaged. 10. Close the safety front door and
rel ease the slide blade. 11. Reset the balance to zero (tare), take the

tested cong,bhRgQky of the WAII'T and put. it. on the pbalaneRoERLL) - Report
the weight to the nearest 0.1 g. 12. Repeat steps 7 to 11 wth front of the

wet core bag. Reporting; |I. Record the dry core bag weight to the nearest
0.1 g. 2. Record the wet weight before (ml fronUback) and after (n2
frontihtesting, both to the

24

substrate 72 in the same manner as described with regard to the first printing unit 132 above.
The second thermoplastic adhesive material applicator 158 then applies the thermoplastic
adhesive material 76 to cover the absorbent particulate polymer material 74 on the second
substrate 72. ‘The printed first and second substrates 64 and 72 then pass through the nip 162
between the first and second support rolls 140 and 152 for compressing the first absorbent layer
60 and second absorbent layer 62 together to form the absorbent core 14.

In an optional further process step a cover layer 70 may be placed upon the substrates 64
and 72, the absorbent particulate polymer material 66 and 74, and the thermoplastic adhesive
material 68 and 76, In another embodiment, the cover layer 70 and the respective substrate 64
and 72 may be provided from a unitary sheet of material. The placing of the cover layer 70 onto
the respective substrate 64 and 72 may then involve the folding of the unitary piece of material.

The test method and apparatuses described below may be uselul in testing embodiments
of this invention;

Wet Immobilization Test
Equipment
* Graduated Cylinder
e Stop watch (£ 0.1 sec)
s Scissors
¢ Light Box
e Pen
e ‘Test solution: 0.90% saline solution at 37°C
¢ Metal ruler traceable to NIST, DIN, J1S or other comparable National Standard
o  PV(C/metal dishes with a flat surface inside and a minimum length of the core bag length
(n) to be measured and a maximum length n + 30mm, width of 105 + 5 mm, height of 30-
80 mm or equivalent
¢ Tiectronic Force Gauge (Range 0 to 50 Kg)
¢ Wet Immobilization Impact Tester Fquipment (WAILT), Design package number: BM-
00112.59500-R0O1 available from T.M.G. Technisches Buero Manfred Gruna
Dacilitics:
Standard laboratory conditions, temperature; 23°C £2°C, relative humidity: < 55%

Sample Preparation

1. Open the product, topsheet side up.



nearest 0.1 g. 3, Calculate and report the average weight loss (Am to the
nearest 0.1 g: Am= 11 !'hack) - 011211m + 0128,,e0 4. Cal cul ate and report
the weight loss in percent to the nearest 1% (A nmed (An)rod = (Olht front
+ ml hack 5nll Thback)) X 100) / (m1 front + ;
Calculatekg%dm%gﬁéét Wet I mmobilization (W) as: W _p?@g%g?%?f&(

Al'l patents and patent applications (including any patents which issue

t hereon) assigned to the Procter & Ganble Conpany referred to herein are
hereby incorporated by reference to the extent that it is consistent

herew t h. The di nensions and wgl ues disclosed herein are not to be
understood as being strictly limted to the exact nunerical values recited.
I nstead, unl B5EIQLNEIW S8 cRRRCLT kRics SAFRiISME e Sy TBNST Quvbid chatiended to
mean both the reC|teé val ue and a functionally eqU|vaIent range surroundi ng
t hat value Fme@xanple a di nension disclosed as "40 nmmi' is intended to

mean "abouf A& p0i-0p ploduus ()puAhL, si OGAHIRAY fenfold Lﬂ@lwhlﬂblnhe Det ai | ed Description
of the Invention are, in rel evanh (art i ncor in ﬁy ref erence;

t he C|tat|%nLﬁﬁmdﬁVAHégﬁﬁﬂﬁF*V@ﬁ OPEIECLside WP | UE@“B@“& “é&’ "Wion that it
is prior artdeBMSrespect to the present invention. To the extent that any
meani ng or_definit n_t.hi conf.licts with any neanlng
or definit%oﬁ %PC?N%H§§‘ * %4 ﬁﬁﬂ%ﬁkmuﬁ%&ﬂﬁgﬁggfﬁﬁ8wm(d%ied by reference.

t he nmeani ng @mmdeﬂmnmhwamnaagkgmedmﬂbakhabﬂmmmmppmgmhgg docunent shal

gover.”- cyéh{elthee rntc(lz L}b%{ LLngW( ﬁ Sc91 dt\/pﬁtk% VERE 2,iuﬂ§’@ t 0N have
Z ra Cy\,

been ill us esc e ObVIOUS to those s Ied in the
art that varpﬁu@mﬁwhemudhanges and

8. Measure the calculated distance (B) from front marker towards the middle of the core bag
and mark it. At this marker draw a line in the cross direction.
Test Procedure
WAILT Calibration:
1. Make sure that the sliding board is in the lower position. Open the front door of the
WAIL'T tester and connect the force gauge hook to the upper sample clamp of the WAHT,

Make sure that the clamp is closed before connecting the spring-balance,

8]

Use both hands on the spring-balance to lift continuously and as slowly as possible up the
sliding board towards the upper position. Record the average value (i) during the
execution to the nearest 0.02 kg.
3. Guide down the sliding board as slowly as possible to the lower position and record the
average value (m,) read off during execution to the nearest 0.02 kg.
4, Calculate and report the delta ol my - myp to the nearest 0,01 kg. I the delta is 0.6 kg £ 0.3
kg conlinue measurement. Otherwise, an adjustment ol the sliding board is necessary.
Make sure that the sliding board is in lower position and check the sliding path for any
contamination or damage. Check if the position of the sliding board to the sliding path is
correctly adjusted by shaking the board, For easy gliding some clearance is needed. If not
present, readjust the system.
WAIIT test settings:
*  Drop height is 50 cm.
e Diaper load (Ip) is 73% of the core capacity (cc); In=10.73 x cc.
e (ore capacily (cc) is calculated as: cc = msap X SAPgyv, where mgap is the mass of

superabsorbent polymer (SAP) present in the diaper and SAPgy is the free swelling



nodi fications can be made w thout departing fromthe spirit and scope of
the invention. It is therefore inlended to cover in the appended clains al
such changes and nodifications that are within the scope of this invention.

29 CLAI M5 |Scl aimed is: A disposabl e absorbent i rising. a
chassi s igﬁPgh?kéﬁg t opsheet and a backsheet; and aéﬁgﬁgﬁggﬁgﬁtially

cel lul ose free absorbent core | ocated between the topsheet and the
backsheet and including first and second absorbent |ayers, the first
absorbent |ayer including a first substrate and the second absorbent | ayer
including a second substrate, the fi,gst and second absorbent |ayers further
i ncl udi ng superabsorbent particulate polynmer material deposited on said

first and Se@a&[}ﬂy ¢ Bt &ad8sorfnd p&lpﬁ%&mf& Q%E]hﬁ:g @QE@@' of Qhéqﬁlﬁa%li)s@}beﬁover i ng
t he absorbent particulate pol yner nateri al cti first and

second substW&W%%F<§@PH“$¥W@%“%ﬁﬁh%@@ﬁﬁ@“bﬁgg@%gﬁw&ggﬁgﬂgeggﬁﬁfﬂ@d t oget her
such that atgh8asbrbén PRYHdr@RsOf inS dhaptNE MERRAS hia & prPGR &l MEprBRLEr | al  of
said first absorbent |ayer contacts at |east a portion of the thernoplastic
adhesi ve*itetéPi% of said second absorbent |ayer, the absorbent particul ate
pol ymer mat erésalhd ladicspasedrbepioeeartde thy bisthe Bnshecs eehdncupstitat es i n an
absor bent pargiqqu}e polymer material area, and the absorbent particul ate
pol ymer mat ef'f 8% stibst anti al |y continuously distributed across the
absor bent paktisouliatagprp@laemerumesbiarti(@)% au€hin d@onidddevadi)spasiabl e absor bent
article aCCO&Q}diEﬁmggﬁi"11, wher ei n
3. Lay the core bag, topsheet side up, flat into the PVC dish. Pour the saline evenly over the
core bag.
4, Take the PVC dish and hold it slanting in different directions, to allow any free liquid to
be absorbed. Products with poly-backsheet need to be turned after a minimum waiting
time ol 2 minutes so that liquid under the backsheet can be absorbed. Wait for 10 minutes
(+/- 1 minute) o allow all saline to be absorbed. Some drops may retain in the PVC dish.
Usc only the defined PVC/metal dish to guarantee homogenous liquid distribution and
less retained liquid.
5. Reset the balance to zero (tare), put the wet core bag on the balance. Weigh and report it
to the nearest 0.1 g. Tlold the core bag just once to make it fit on the balance. Check to
see if the wet core bag weight is out of limit (defined as “dry core bag weight + diaper
load + 4 ml”). For example, 12 ¢ dry core bag weight + 150 ml load = 162 g wet core bag
weight, If the actual wet weight on the scale is between 158g and 166g, the pad can be
used [or shaking. Otherwise scrap the pad and use the next one.
6. Take the loaded core bag and cut the pad along the marked line in the cross direction.
7. Put the back of the wet core bag onto the balance (). Weigh and report it to the nearest
0.1g.
8. 'Take the wet core and clamp the end seal side in the top clamp of the sample holder of the
WAIIT (open end of the core oriented down). Next, clamp both sides of the core with the
side clamps of the sample holder making sure that the product is fixed to the sample
holder along the whole product length. Make sure not to clamp the absorbent core, only
the nonwoven; for some products this means securing the product with only the barrier

leg cuff,



t he absorbent particulate polyner material is deposited on the first and
second substrates in respective patterns of |and areas and junction areas
bet ween the | and areas such that the absorbent particul ate polynmer nmaterial

i s di sconty,pupusdsy,di stributed on the first and Secongcﬁﬂgﬁﬁ&ﬁﬁﬁé; and the
first and second absorbent |ayers are conbi ned together such the respective

patterns of absorbent particulate polynmer material are offset from one

anot her. 3. The di sposabl e absorbent article according to either of the
precedi ng cl ai ns, wherein the backsheet has a water vapor transm ssion rate
of greater than 2000 g124h/n2, or grgater than 3000 g/24h/nR, or greater

t han 5000 g/ 24h/ nR2, or greater than 6000 g/ 24h/n2, or greater than 7000

Ve4h/ n2, of gieqt gk s?iﬁlﬁ%‘b@@@@y He 2P RRiioP by BLRAHEN haRB demeOQRR 9/ 24h/ nL,
or greater than 10000 g/ 2411/ n2, or greater than 11000 g/ 24h/nR2, or greater

than 12000 gto%#%R2, or greater than 15000 g/ 24h/n2, according to the test

descri bed hecRidine dietyie fospRsablsenabserhent article according to any one
of the preced[ng_chinBAhgyin% an‘ab§qrpen%ﬁgartjqutq&8 pql%ner,naterial
| oss of no' MBFE PhEEPFOY B afe T THEoBdYs Bt Wote dhaH '50% or no

nore t han 408 bQincO@NHBok hawe30% Rhesmdt MDEe than 20% or no nore than

10@6accordgpg\%ggPQ97y$g H f)q%Lizapipn‘Tgst herein. 5. The di sposabl e
absor bent &r ticfe “Becs thq?% LI YSHE™ ¥t he precedi ng clai ms, wherein the
absor benteppang:i cul ate polynmer material is present in the absorbent core in

an anount greater than 80% by wejght of e absorbent core, or greater than
85% by meigﬁgkdﬁﬁ?ﬁgugggggB%%?H%%ES?H%?QE'eater than 90% by wei ght of the
absor bent ZoReordothe greeakeht bdian (9686.by) wel gt (0f wdhulre) abgos hethtto dlor e.

nearest (.1 g.

3. Calculate and report the average weight loss (Am) to the nearest 0.1 2@ Am = (Mygon +
Mipack) ~ (lel‘rom + nl’ﬂmck)

4. Calculate and report the weight loss in percent to the nearest 1%, (Ane): (Amye) =
(M eont *+ Myback) = (Mogron + Mapack)) X 100) / (Myront + Miback)

5. Calculate and report Wet Immobilization {WI) as: WI = 100% - Amy,

All patents and patent applications (including any patents which issue thereon) assigned
to the Procter & Gamble Company referred to herein are hereby incorporated by reference to the
extent that it is consistent herewith.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. PFor example, a dimension disclosed as “40 mm” is intended (o mean
“about 40 mm.”

All documents cited in the Detailed Description of the Invention are, in relevant part,
incorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention. To the extent that any meaning
or definition of a term in this document conflicts with any meaning or definition of the same term
in a document incorporated by reference, the meaning or definition assigned to that term in this
document shall govern.,

While particular embodiments of the present invention have been itllustrated and

described, it would be obvious 1o those skilled in the arl that various other changes and



6. The di sposabl e absorbent article according to any one of the preceding
clainms, wherein the absorbent core has a front end and a rear end and a

| ongi tudi nal axis extending fromthe rear end to the front end and a
pluralityvaf,pbsREhent zones, each of the plurality of-ahsgishents zones
havi ng absorbent particul ate polyner material present in differing anounts.
7. The di sposabl e absorbent article according to claim®6, wherein there is
a gradual transition in anount of absorbent particul ate polyner nateri al
formone of the plurality of absorbent zones to another. 8. The di sposable
absorbent article according to any oge of the preceding clains, wherein the
absorbent core has a front end and a rear end and a | ongitudi nal axis

ext endi RgafricQmhi b8 veaidde Mdod: Qeﬁaﬁlﬂlgfmﬂﬂﬁlc Qﬁ]ﬂt ﬁﬁdc@ﬂ@%l kiRNGveati@as @f the
respect i ve atter ns are arrang ed in ositioned at an angl e

from5 tEEe qEGrELs PYoMm ‘thﬁél’ReBﬁ‘?dlCidﬂEh ﬂb‘l”“ék‘idgg%fi“‘{ ﬁ&d‘%’é‘ﬁf‘ﬁ%ﬁl ‘core, or
from 101@me0hoegieesisfsiienmdohe | ongi tudi nal axis of the absorbent core, or
from15 to 30 degrees fromthe |ongitudinal axis of the absorbent core. 3
9. The di sposabl e absorbent article according to claim8, wherein the
absorbent core has a length extending froma rear end to a front end, and a
wi dth extending froma first edge to a second edge and perpendicularly to
the length, and the respective patterns are offset fromone another in both
a direction parallel to the length and a direction parallel to the w dth.
10. The di sposabl e absorbent according to any one of the preceding clains,
wherei n the absorbent particul ate polynmer naterial area extends
substantially entirely across the absorbent core or the absorbent
particul ate polyner material area extends substantially entirely fromfront
to back of the absorbent core. The di sposabl e absorbent according to any
one of the preceding clains, wherein the absorbent article is a diaper
conprising a re-closable fastening systemjoined to the chassis for
securing the diaper to a wearer or the absorbent article is a pant-type

di aper conprising at |east two side panels joined to the chassis and to
each other to forma pant.




12. A net hod of making a di sposabl e absorbent article conprising:

deposi ting absorbent particulate polynmer material on a first substrate in a
first pattern to forma first absorbent |ayer such that the absorbent
particul ate polyner material is discontinuously distributed on the first
substrat e; depositing absorbent particulate polynmer material on a
second substrate in a second pattern #o forma second absorbent |ayer such
that the absorbent particul ate polymet” material is discontinuously
distributed on the second substrate; depositing a thernoplastic
adhesive material on the absorbent(ad?@ﬂ%ulate pol ymer material and the
first and second substrates to cover the absorbent particul ate pol yner
material on the first and second substrates; and conbining said first
and secOYiut siebombéist | ayers together such that at |east a portion of said

t her nopl asti c adhesive material of said first absorbent |ayer contacts at

| east alport Aatispofabldubsoibertrmpdlasimmisaghesi ve material of said second

absorbent | ayer, the absoyhent rticulate material is disposed
between the first? ﬁﬁm%ﬁﬁgﬁ@g§J§§$Fﬁﬁgga% l%ﬁféﬁggrbent particul ate pol ymer
material area, angdsitiRn@ISAcR@Bse frédZbbabéitCoteab@tditei@®@h tidtopihical ands
substantially contlnuously di stributed across the absorbent artlculate

pol yner mat efhiedpckshesh andi imcludingdirsigad srcond absorpenblaygraithg Hust alﬁﬁ’é’ﬁ%‘i AY¥he step
of depositi n&chjaﬁ Of REQLarPRHdlt hgeéélg c?al%gxlb%ﬁqﬁyeﬁrﬂ{c dift a &eoﬁcf"é%bgt'rétét

substrate conpri S epositing sorpbent particul ate po yner mat ‘eri al
on the f|rstﬂsdbsmnasamnmMEoﬂmnsmWnaﬁnmﬁnmomdMgmdm@ﬂﬁ@@eMndﬂymhwt|on ar eas
between the | 8199169 mstenal deposited on said first and second substrates and thermoplastic

adhesive material covering the absorbent particulate polymer material on the

respective first and second substrates, said first and second absorbent layers combined

together such that at least a portion of said thermoplastic adhesive material of said first

absorbent layer contacts at least a portion of the thermoplastic adhesive material of

said second absorbent layer, the absorbent particulate polymer material is disposed

between the first and second substrates in an absorbent particulate polymer material

area, and the absorbent particulate polymer material is substantially continuously

distributed across the absorbent particulate polymer material area.

2. The disposable absorbent article according to claim 1, wherein:
the absorbent particulate polymer material is deposited on the first and second
substrates in respective patterns of land areas and junction areas between the land
areas such that the absorbent particulate polymer material is discontinuously
distributed on the first and second substrates; and
the first and second absorbent layers are combined together such the respective

patterns of absorbent particulate polymer material are offset from one another.

3. The disposable absorbent article according to either of the preceding claims, wherein
the backsheet has a water vapor transmission rate of greater than 2000 g/24h/m?, or
greater than 3000 g/24h/m”, or greater than 5000 g/24h/m?, or greater than 6000
g/24h/m?, or greater than 7000 g/24h/m?, or greater than 8000 g/24h/m?, or greater



wherein the step of depositing the absorbent particulate pol yner materi al
on the second substrate conprises depositing the absorbent particul ate

pol ymer material on the second substrate in a second pattern of |and areas
and junction areas between the |and areas; and wherein the step of
conbining the first and second absorbent |ayers conprises conbining the
first and second absorbent |ayers together such the first and second
patterns of absorbent particul ate polyher material are offset from one

anot her. 14. A nethod acgording to claim 13, erein the step of depositing
t he absor benthap89Q0 g/ihéme opsrepie hapd PRGG eR4hdn’, narepter dan d L e/ 24mf.ur t her

conpri ses depositi t ng. eIt WIET 2 BLIET1 18 hhARsit he
first substr@ﬁg&ﬁéﬁﬁﬂhﬂﬁg g?@hggaédﬁgﬁ%Jﬁﬁbﬁgs%P%?dﬁ?i@ of onicalsrecesses
arranged i n destiilredthepat.t ern corresponding to the first pattern of |and
areas and junction areas for delivering the absorbent particul ate pol yner

material to the first substrate, and wherein step.of depositing the
absor beflt pa&??@ﬂ%ﬁ@@eﬂﬁP ?mﬂﬁFéWP"“%ﬁ”?%@“%%@@ﬁﬂ“@ﬂﬁ%@wgwg UFeher

conpri ses deppgishibe fahRuBRSRIINRBE MRS 164 bAREMBRI tHATO%W RS 86 inddre @ant he
second substrate with a rotating drun1havu§9 a plurallt%ﬁof coni cal
g, t

recesses arréigeat nionnare Swo SR, para Beie thar 1EspBmainle thgn PRE, servMErpat t er n
of land areaﬁhﬁ?&%% ! Lh QR yfne gﬁ<§§¥g§%bYﬁJ“@9hﬁﬂ&ﬁﬁﬂ§BEﬁﬁﬁ%eﬁﬁ{t'CU|ate

pol ymer materia e Secon

5. The disposable absorbent article according to any one of the preceding claims,
wherein the absorbent particulate polymer material is present in the absorbent core in
an amount greater than 80% by weight of the absorbent core, or greater than 85% by
weight of the absorbent core, or greater than 90% by weight of the absorbent core, or

greater than 95% by weight of the absorbent core.

6. The disposable absorbent article according to any one of the preceding claims,
wherein the absorbent core has a front end and a rear end and a longitudinal axis
extending from the rear end to the front end and a plurality of absorbent zones, each of
the plurality of absorbent zones having absorbent particulate polymer material present

in differing amounts.

7. The disposable absorbent article according to claim 6, wherein there is a gradual
transition in amount of absorbent particulate polymer material form one of the

plurality of absorbent zones to another.

8. The disposable absorbent article according to any one of the preceding claims,
wherein the absorbent core has a front end and a rear end and a longitudinal axis
extending from the rear end to the front end and the land areas of the respective
patterns are arranged in a grid which is positioned at an angle from 5 to 85 degrees
frem the longitudinal axis of the absorbent core, or from 10 to €0 degrees from the
longitudinal axis of the absorbent core, or from 15 to 30 degrees from the longitudinal

axis of the absorbent core.
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The disposable absorbent article according to claim 8, wherein the absorbent core has
a length extending from a rear end to a front end, and a width extending from a first
edge to a second edge and perpendicularly to the length, and the respective patterns
are offset from one another in both a direction parallel to the length and a direction

parallel to the width.

The disposable absorbent according to any one of the preceding claims, wherein the
absorbent particulate polymer material area extends substantially entirely across the
absorbent core or the absorbent particulate polymer material area extends substantially

entirely from front to back of the absorbent core.

The disposable absorbent according to any one of the preceding claims, wherein the
absorbent article is a diaper comprising a re-closable fastening system joined to the
chassis for securing the diaper to a wearer or the absorbent article is a pant-type diaper
comprising at least two side panels joined to the chassis and to each other to form a

pant.

A method of making a disposable absorbent article comprising:

depositing absorbent particulate polymer material on a first substrate in a first
pattern to form a first absorbent layer such that the absorbent particulate polymer
material is discontinuously distributed on the first substrate;

depositing absorbent particulate polymer material on a second substrate in a
second pattern to form a second absorbent layer such that the absorbent particulate
polymer material is discontinuously distributed on the second substrate;

depositing a thermoplastic adhesive material on the absorbent particulate
polymer material and the first and second substrates to cover the absorbent particulate
polymer material on the first and second substrates; and

combining said first and second absorbent layers together such that at least a
portion of said thermoplastic adhesive material of said first absorbent layer contacts at
least a portion of the thermoplastic adhesive material of said second absorbent layer,
the absorbent particulate polymer material is disposed between the first and second

substrates in an absorbent particulate polymer material area, and the absorbent
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particulate polymer material is substantially continuously distributed across the

absorbent particulate polymer material area.

A method according to-claim 12, wherein the step of depositing the absorbent
particulate polymer material on the first substrate comprises depositing the absorbent
particulate polymer material on the first substrate in a first pattern of land areas and
junction areas between the land areas;

wherein the step of depositing the absorbent particulate polymer material on
the second substrate comprises depositing the absorbent particulate polymer material
on the second substrate in a second pattern of land areas and junction areas between
the land areas; and

wherein the step of combining the first and second absorbent layers comprises
combining the first and second absorbent layers together such the first and second

patterns of absorbent particulate polymer material are offset from one another.

A method according to claim 13, wherein the step of depositing the absorbent
particulate polymer material on the first substrate further comprises depositing the
absorbent particulate polymer material on the first substrate with a rotating drum
having a plurality of conical recesses arranged in a first pattern corresponding to the
first pattern of land areas and junction areas for delivering the absorbent particulate
polymer material to the first substrate, and wherein step of depositing the absorbent
particulate polymer material on the second substrate further comprises depositing the

absorbent particulate polymer material on the second substrate with a rotating drum

having a plurality of conical recesses arranged in a second pattern corresponding to the
second pattern of land areas and junction areas for delivering the absorbent particulate

polymer material to the second substrate.



