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{PCT/ WUS97/ 03287 ABSORBENT COVPONENTS HAVI NG A SUSTAI NED ACQUI SI TI ON RATE
CAPABI LI TY UPON ABSORBI NG MULTI PLE DI SCHARGES OF 'AQUEQUS BODY FLUI DS 10
TECHNI CAL FI ELD This application relates to absorbent arti Mﬁj

di apers, aduWwoaB48Nti nence pads, sanitary napkins, and th ﬁe capabl e of
handling nultiple discharges of aqueous body fluids. The application
particularly relates to articles conprising an absorbent core 15 having
sust ai ned acquisition rate capability. The absorbent core offers sustained
acqui stion rates by providing a fluid acquistion zone forned by the

swel ling of a fluid storage néMBSPRBENT SOMRONENTSGHA¥MNG & ui d conmuni cati on
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sanitary napkins, are the subject of substantial comercial interest. A

hi ghly desired characteristic for such products is thinness. For exanple,

t hi nner diapers are less bulky to wear, fit better under clothing, and are
| ess noticeable. They are al so nore conpact in the package, making the 25
di apers easier for the consuner to carry and store. Conpactness in
packagi ng al so results in reduced distribution costs for the manufacturer
and distributor, including | ess shelf space required in the store per

di aper unit. The ability to provide thinner absorbent articles such as

di apers has Meen contingent on the ability to develop relatively thin

absorbent cores or structures that capcRRIcAIRE®LDr € and store |arge

guantities of dischar ed b ids, g n part] ur.j ne. this regard,
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PCT/ US97/ 03287 -2- cores that take advant age of the ability of these
hydr ogel - f or m ng absor bent pol yBACK [HE INVE Mntities of

di scharged aggieous boghy dévelobmlent of Mgnf&ﬂﬁ:&%@ﬁbwﬁéw s disposable diapers, adult

incontinence pads and briefs, and_catamemal products such as sanitary napkins, are the

subject of substantial commercial interest. A highly desired characteristic for such

products is thinness. For example, thinner diapers are less bulky to wear, fit better under

clothing, and are less noticeable. They are also more compact in the package, making the

25 diapers easier for the consumer to carry and store. Compacess in packaging also results

in reduced distribution costs for the manufacturer and distributor, including less shelf
space required in the store per diaper unit.

The ability to provide thinner absorbent articles such as diapers has been

contingent on the ability to develop relatively thin absorbent cores or structures that can

30 acquire and store large quantities of discharged body fluids, in particular urine. In this

regard, the use of certain absorbent polymers often referred to as "hydrogels,”

"superabsorbents” or "hydrocolloid" material has been particularly imponant. See, for

example, U.S. Patent 3,669,103 (Harper et al), issued June 13, 1972, and U.S. Patent

3,670,73) (Harmon), issued June 20, 1972, that disciose the use of such absorbent

35 polymers (hereafter "hydrogel-forming absorbent polymers”) in absorbent articles. Indeed,

the development of thinner diapers has been the direct consequence of thinner absorbent



conmbination with a fibrous matrix. See, for ekarrpl e, US Patent 4,673,402
(Wei sman et al), issued June 16, 1987 and U.S. Patent 4,935,022 (Lash et
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saturated or be] or use or w ck past bl ocki ng"
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once he par 1 cl os. et eeni, miy B0 abal 148 ufing B0, Wl 2,1 05°
(Al enany et al )exh ited ged bAyg “80 Geldhlesking”™ occurs when particles of the hydrogei—fonmng
absorbent polymer are wetted and the particles swell so as to inhibit fluid transmission to
other regions of the absorbent structure. Wetting of these other regions of the absorbent
30 member therefore takes place via a very slow diffusion process. In practical terms, this
means acquisition of fluids by the absorbent structure is much slower than the rate at
which fluids are discharged, especially in gush situations. Leakage from the absorbent
article can take place well before the particles of hydrogel-forming absorbent polymer in
the absorbent member are fully saturated or before the fluid can diffuse or wick past the
35  "blocking" particles into the rest of the absorbent member. Gel blocking can be a
particularly acute problem if the particles of hydrogel-forming absorbent polymer do not
have adequate gel strength and deform or spread under stress once the particles swell with
absorbed fluid. See U.S. Patent 4,834,735 (Alemany et al), issued May 30, 1989.
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absorbent polymers that is in fluid communication with the acquisition zone. See U.S.
Patent 4,834,735 (Alemany et al), issued May 30, 1989 and U.S. Patent 5,047,023 (Berg),
30  issued September 10, 1991. _

Even with the fluid handling improvements provided by these prior absorbent
designs, it has been found that the ability to rapidly acquire fluid diminishes as the
absorbent core becomes saturated with aqueous body fluids. That is, prior absorbent
articles exhibit decreased acquisition rates as a result of each successive fluid load. This

35 occurs because the void spaces between fibers and the hydrogel-forming absorbent
polymers in the absorbent core become partially filled with fluid during the first "gush”
and therefore can not rapidly accept the necessary volume of fluid during subsequent
"gushes". Furthermore, the risk of leakage increases as the acquisition rate decreases.



35 occurs because the void spaces between fibers and the hydrogel -form ng
absorbent polyners in the absorbent core becone partially filled with fluid
during the first "gush" and therefore can not rapidly accept the necessary
vol une of fluid during subsequent "gushes". Furthernore, the risk of
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absor bent d¥r eofdhatopshestng: (1) at | east one upper fluid storage

conponent capable of expanding in the z- direction when contacted with

aqueous body fluids to form a SUMMARYQF THE INVENTUR, Sai d at | east one
upper 11 ui d St or a0°rkOpRaRE e Righdd i L Sheobleh! SER T 58 bRBlE " N
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posi tioned,at mmntg‘;}gggﬂrﬂs’%beneat h the fluid discharge region of the
absor bent core; "
1) at least one upper fluid storage component capable of expanding in the z-

direction when contacted with aqueous body fluids to form a fluid acquisition
zone, said at least one upper fluid storage component being in direct fluid
communication with the topsheet;

25 (2) a fluid acquisition zone capable of receiving aqueous body fluids, said
fluid acquistion zone being at least partially surrounded by said at least one upper
fluid storage component and positioned at least partially beneath the fluid
discharge region of the absorbent core;

3) a fluid acquisition/distribution component capable of acquiring and

30 transporting aqueous body fluids, at least a portion of this fluid
acquisition/distribution component being positioned undemeath and in fluid
communication with said at least one fluid storage component, and at least a
portion of the fluid acquisition/distribution component being positioned
underneath, and in fluid communication with the fluid acquisition zone of the

5 absorbent core; and
) preferably, at least one lower fluid storage component positioned
underneath the fluid acquisition/distribution component and in fluid
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BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a top plan view of an

absor bent artlcl e accordi ng twn*‘me the topsheet is

transpar ent s8 as to nore cle Figure 2 is a
cross-sectional view Fighwnl id otap plameie®-df anf absorhent artitle #cayding 16 thespresent
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absor bent core accordg g ho t he preseg @( ‘écﬁl ghgﬁ% Is a
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Figure 4 is a cross-sectional view of an absorbent article showing another

alternative absorbent core according to the present invention,
Figure 5 is a cross-sectional view of an absorbent article showing another
alternative absorbent core according to the present invention.
25 Figure 6 is a cross-sectional view of an absorbent article showing yet another
alternative absorbent core according to the present invention.
Figure 7 is schematic view of the apparatus for conducting acquisition rates
discussed in the Test Method section.

DETAILED DESCRIPTION OF THE INVENTION

30 A Definitions
As used herein, the term "aqueous body fluids" includes, e.g., urine, menses and
vaginal discharges. _
As used herein, "direct communiciation” means that fluid can transfer readily
between two absorbent article components (e.g., the topsheet and the upper storage
35 component) without substantial accumulation, transport, or restriction by an interposed
layer. For example, tissues, nonwoven webs, construction adhesives, and the like may be



alternative absorbent core according to the present invention. 25
Figure 6 is a cross-sectional view of an absorbent article show ng yet
anot her alternative absorbent core according to the present invention.
Figure 7 is schematic view of the apparatus for conducting acquisition
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storage 35 conponent) w thout substantial accunulati on, spor or
restriction by°dfstisithsfyiias i pessesdrom thejopshres pythestorggedaygas, nonwoven webs,
construction adhesi xessed aereinf thetelm R2-dieeysidn® refers Wiho ditndAsicrOorthogonal to the
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whi | & i &1 nicue ot B oREAER chilSr 84S "L 2 At ARSI T LRIAHTAS
substantial ly He £33 pEthe wembegcoreor aieleort (wi ck), or restrict the fluid
as it passes from t A€uded hediagthe tamt XY Erdshsigre” rbfeiasd the/jlane onflogdfdl @ the t he
term " Z-di mension’” t i Si-Qn nal the 5 | engt h and
wdth of the niiasst G & hebber, B df e, 320k VIR Riont Soaicomeenpndd )i
to the thi cknets lesgthapdwidthntsspectivelyy of thermember, edqreor anticleysed herein, the term
" X;n?)( di mengbon” refgs (Lt‘seﬂ m{iiﬂ%ﬂbﬁﬂﬁgﬁgﬁeﬁ%ﬁmﬁdﬁ tﬂehlexlnp&kﬁ%ﬂﬂﬁbs@szeﬂthe .
menber, core or_.ar e.. n i Si aNs _usu correspond. to the

| ength and wi d%ﬂ?{eﬁﬂgg bséj&"}a\ft)@'l {)e(SPg f(')ﬁ%_kf ek ﬂ%%g‘rﬁ,ﬂg EBPE '%sr‘*é’ﬁ ‘T"éﬁ? _mc%lng

As used her ei nacquiriag,: Ejnsportings Jiskibptingc andestoringf aapepus dothh Sluids npameveh, e t he

absorbent arti gdserbért dbre typichlly dbes dok Jrcku@SROBHshédh 6 Yablishdet dtitkk dBsbAsthd dnttle.

properties of the agjic 1 nel udi ACquUi Lin rapsporting, gistributing
and storing aqueoys‘x‘%%saélﬁﬁ'ﬁﬁﬁstf:"%g&gugh?"%h%eﬂgB‘iyo §en a't'b'?“g“\' WQPI y does
not i ncl udds t hef yrisp sabwould typisaldiaskubteduriog useh dhatoaw idad may alse refiir ¢o thasotalsed
herein, the tehfbunt sfaiduid@bntaifldShan Hsrbentdrlidle, bR itRically Rfefito bhitSilid indit.

oad mmy al S0 rof or At 15 e, R trn iR G o Rt Henthl e AP o1 bent
article, but t gigiension iy X-¥fiey, along ity jength jand widthn Jushpuld he understpolh thatthetermhe t erm
"layer” refersiy& ifior2ecealis Nimild® dOARgIO\BPSEorhéelPdr inatbridE NRHu® the ilsyercay, 1. €.,
along its '2?_”9};0 aiggl wi.dageh.or_l t ?'hglél i mlr:)ewur]dsgr Zst 0,09‘, t Q’%l{et heu. Lerm I0 yer is
not necessarily R gag'd“ S sfﬁ'a & 3ye VB HEs™D P PaTT OB t he
| ayer can materials. Accordingly, the term "layer" includes the terms "layers” and "layered.”
' As used herein, the term "maintained fluid acquisition rates" means that the fluid
acquisition rates for successive fluid loads are not statisitically significantly different.
As used herein, the term "increased fluid acquisition rates” means that the fluid
25  acquisition rate for each of successive fluid loads is statisitically significantly greater than
the preceding fluid load.
For purposes of this invention, it should also be understood that the term “upper”
refers to absorbent core components, such as layers, that are nearest to the wearer of the
absorbent article, and are typically nearer the topsheet of an absorbent article; conversely,
30  the term “"lower" refers to absorbent core components that are furthermost away from the
wearer of the absorbent article and are typically nearer the backsheet.
As used herein, the term "comprising” means various components, steps and the
like can be conjointly employed according to the present invention. Accordingly, the term
"comprising” encompasses the more restrictive terms "consisting essentially of” and
35  "consisting of,” these latter, more restrictive terms having their standard meaning as
understood in the art.
All percentages, ratios and proportions used herein are by weight unless otherwise
specified.



20 conprise | am nates or conbi nations of several sheets or webs of the
requisite type of materials. Accordingly, the term"l| ayer" I ncl udes the
ternms "l ayers" and "l ayered." As used herein, the term"maintained fluid
acquisition rates" nmeans that the fluid acquisition rates f%kgggﬁoégﬁy ve
fluid | oads WOPTREASI st ati sitically signifi gant ly di fferent ? her ei n,
the term"increased fluid acquisition rates"” neans that the fluid 25
acquisition rate for each of successive fluid |oads is statisitically
significantly gr®at erAbspiligat AniclePedormance, | yjd | oad. For purposes of this
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coré conponend s dbsdbentdreiclésu Thikeinoas dspecnahe gresentirivirtiovedatano af abkdrbeneditiads bent

ar ticle and are MLpiln%ﬁbllan 392 rel&tnglg%ﬁ K&Hxﬁ&t the 'gﬁlntgqﬁ q‘kﬂ%xﬂhg o &eﬂtﬁne rm

CoerI’I Si ng neans vari ous CoO can e conj ol nt | Yy
enpl oyed accor di #guisition faeapgh ’é@é’ﬂﬁ“cf’ﬁé‘é‘hﬂ‘f‘ﬁ dsAd’émehW" the javongignrlates
‘conpri si ng” enCﬁﬁiﬁaBsSﬂﬁnttahElermdtex!ﬁE&tﬂid ailiy® ih@éasBthe e fhiid atguisiGencfof | al |y

of * and 35 " COS 5§ hisBlescvel AP bl bRferabf{OIE Rk ifi 'kl hfiiRief 31 N0

their standard neaning as unders ercen ages, | 0S
and proporti dhs ierease némmamen @}es\ﬁgregﬁtofdhfpfesusce& W@edsSpe@mfwly VO
97/ ?4559/ for each of four successive fluid loads. f " o
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preferred articles of ﬁahﬁ{geseﬁ’él nvenF?(E)onrgee RS mﬁa‘enédoﬁl “5'3% Mtd the
ability to over cdsilin fhe Tesy ﬂlsésqcﬂqnavﬁlmmqw!}@!%@Pﬂfmﬂﬂchmt#ywwel (g
or m of fluid) Figehe 7] Brielyd @Gidi aSquiidisn rited for § Flvers SBdrbeit aMicle asd de:eaﬁiaapfoed as
the norm 1o 1@ PSR SREeBld lo&dsShsq M P opd iR BERERIverkd 1 DESRE N

i nvention relates
rel atively thi n,ofaheut 30 mysechef symshetictupine, vithai Srmiate equilibration perigd hFNsﬁdeach

~acqui sition for mhnesm“empoﬁw@s&inmfohmni maflgined dt irdldd ThidaSqmtbn t he
I nvention relates, to ‘T'ﬂ’f“ ég“‘r’]t artlcl e that exhibits the ability to
a

i ncrease the rat'@tef)?st SPYTOR for each of two successive fluid
| oads. Preferably, tH¥itlresneetto thosg griiclesihat jsxhibitmaipteined Buid aqquisiion rapes far@bised

fluid acqui sixg i Ofdask aimca‘egﬁvewh itaf reqliireaqha mmneeq.ntlhmhg orﬂﬂdsbacm&

preferably for eaq h,of, four ?e‘f flui d.oad |oaﬂcoml tn\éﬂdgfha‘%gaet .

absorbent articl® tagsoﬁl\’ee (tcoﬁﬁ S crl e l%gcﬁ'egfsure escr

in the Test Met hibitknses; in thandey etaterrf neymorsdhangbaut B4 lm,tprefapbiv ne moreshpnlabayt t hat
shown in Figure g2s ﬁEHe@fﬂidfe plefebibl rdGARIBHE: Hak hisvit 6.2 Rfes] Thicknesd dfaRe dHiQNPENt
article are detef Q1 snrllr%j wntl? no pressure applied. While not a requirement, with regard to those articles
25  of the present invention that exhibit increased fluid acquisition rates for at least two, three
or four successive loads, it is preferred that these absorbent articles also satisfy the above
thickness requirements.
In addition to exhibiting maintained/increased acquisition rates for successive fluid
loads, preferred absorbent articles acquire fluid at a rate of at least about 2 ml/sec for the
30 first 50 ml load, more preferably at lcast about 5 mi/sec. Though this is not a criteria that
must be satisfied by these article, meeting this criteria will more likely result in an article

that is useful for the intended purpose.

C. Absorbent Core Components
Exemplary core components useful in achieving improved acquisition performance
35  are described below.



15 each of four successive |oads of 50 ml per |oad, each | oad being
delivered at a constant rate of about 10 ml/sec) of synthetic urine, with a
5 minute equilibration period between each | oad. The articles of the
present invention exhibit maintained or increased fluid acquistion rates as
t he nunber wiod9708s38 i ncreases. Wth respect to those arti cargsemexszexhi bit

mai ntai ned fluid acquisition rates for at®20 | east two successive | oads,
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absor bent core; but lexcl Edid$gordge Gompénegts cuf f s, or ot her opti onal

conponents) have a me&% %mﬂo'ﬂerkJ\Eeﬂgi}{ é@%ﬁ%ﬁ ingéntﬂf? 1@5%3%% Qudt 0.5

I nches, preferablgj 2’8 nore than about es, nore . Yy No nore
than about 0.2 tPAUARE 3bsarping fasses augptitien Of aayeopy bady; Quidse 2t Wil opt othes

pressure appl i eptionsth¢dneponents sucl @s)fibersnthernopladtic Imat@iphiraikc.t andt fre sapablet 6fCl es 25
Of the presgnt shakffinl fil 2 ahettioR St imbibi@ HUERSSEL dol dinfla Al ARl zdh!l €5 FOF
at | east two, M]re,e or Lour syccessive lgads, It is preterr dt af hese
absor bent art i Malesialscapable af iperforming as the {liid ptprags, prEponeni(e) fpcldecsybstantiatly
addition to exlwatei-insolgbleyawatdr aweliatilei absorieas pelymet thitealsi commioalyaefefréd to as
successive fl U S, L ad_ab el | fluid at a
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be s?t i sfi ad bybsbiverepolyierst); and Bﬁﬁfcblﬂb@ fodnh amceﬁmelé& gemiid in aresiRpdel KRY.Y
result in an arji ' . | ed purpose. C
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present i n\égntion, referre

"hydr ogel - f°or m ng 1t eﬁg’?‘ﬁ%ﬁ"&@'{aeln alt‘%i(‘)' éfr%%(r}tg'; lﬁ";%ﬁgrlﬁ‘yd&%p%ﬁ'-";%ﬁ 7‘%%%%’3%5%'& erials
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I's to absorb t Ii])% fmdsﬁtﬂgig&dzone. However, those skilled in the art will recognize that the width

and length of the fluid acquisition zone is also important to overall volume, and materials

25  that do not swell in the z-direction by 100% may still be useful herein.

a. Hydrogel-forming Absorbent Polymers
When hydrogel polymers are used, an important aspect of these fluid storage

components according to the present invention is that they contain a relatively high
concentration of the absorbent polymers. In order to provide relatively thin absorbent
30  articles capable of absorbing and retaining large quantities of body fluids, it is desirable to
increase the level of these hydrogel-forming absorbent polymers and to reduce the level of
other mponents, in particular fibrous components. In measuring the concentration of
hydrogel-forming absorbent polymer, the percent by weight of the hydrogel-forming
polymer relative to the combined weight of hydrogei-forming polymer and any other
35 components (e.g., fibers, thermoplastic material, etc.) that are present in the fluid storage
component is used. With this in mind, the concentration of the hydrogel-forming
absorbent polymers in a given fluid storage component according to the present invention
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hydr ogel f or mi Rg pahay’ hamnml m-ﬁcrywmﬁteg'gx}éﬁncépglyh\drsstsﬁfeﬁg&ymrmengm
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flUrd 5 51 or ag ais oo FORRETRC il 0" AEfly R brBasikBy pB1 B Cor| bl
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monomers, i néudi t 4,666,983, and U.S. Patent 4,734,47
Most preferred hydrogel-formmg absorbent polymers for use in the present
invention are slightly network crosslinked polymers of partially neutralized polyacrylic
acids and starch derivatives thereof. Most preferably, the absorbent polymers comprise
from about 50 to about 95%, preferably about 75%, neutralized, slightly network
30 crosslinked, polyacrylic acid (i.c. poly (sodium acrylate/acrylic acid)). Processes for
network crosslinking the polymers and typical network crosslinking agents are described in
greater detail in the hereinbefore-referenced U.S. Patent 4,076,663.
The hydrogel-forming absorbent polymers can be formed in any conventional
manner. Preferred methods for forming these absorbent polymers are those that involve
35 aqueous solution or other solution polymerization methods. See, for example, U.S.
Reissue Patent 32,649 (Brandt et al), reissued April 19, 1988. While it is preferred that the
absorbent polymers be manufactured using an agueous solution polymerization process, it
is also possible to carry out the polymerization process using multi-phase polymerization
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nononers can be selected fromolefinically unsaturated carboxylic acids and
acid anhydrides, olefinically unsaturated sulfonic acids, and m xtures
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25  body exudates such as urine.
Another preferred class of hydrogel-forming absorbent polymers useful in the
present invention are those having relatively high Saline Flow Conductivity (SFC) values
and relatively high Performance Under Pressure (PUP) capacity. See copending U.S.
application Serial No. 219,574 (Goldman et al), filed March 29, 1994, which is
30  incorporated by reference, where SFC values and PUP capacity are defined and methods
for measuring these parameters are provided. Absorbent polymers useful in the present
invention can have SFC values of at least about 30 x 10°7 cm3sec/g, preferably at least
about 50 x 10-7 cm3sec/g, and most preferably at least about 100 x 10°7 cm3sec/p.
Typically, these SFC values are in the range of from about 30 to about 1000 x 10-7
35 cm3sec/g, more typically from about S0 to about 500 x 107 cm3seclg, and most typically
from about 100 to about 350 x 107 cm3seclg. Absorbent polymers useful in the present
invention generally have a PUP capacity at least about 23 g/g, preferably at least about 25
/8, and most preferably at least about 29 g/g. Typically, these PUP capacity values are in
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measuri ng these m%m*&%vwe*&c%g‘b?bse‘ﬁ?“ﬂmm?‘ °FPF“f he
present i nvente onthe suifabe)y mdJiviother mnerialif ar@iddeedIhe subfadet sudiasxo lxﬂ[mbrar Righer

cnjerr]sec/g, pregqy 'élos@ﬁnkknia&t % retoe’ thbOdufthdel d&éﬁn%xfx&sffct’hg rﬁﬂ%t most
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val ues are in t heimage mefnmwaﬁ a&eswcferoavbms m'e@eﬁe&ﬂ@e'[emm@ ly or in
cnferr]sec/ g, noreqicye calalsy bé emplogddouh aBditidncto abssﬂhkﬁg)&agenfbﬂﬁtﬁerrc};mponems

cnierr]sec/g, and call G acfd&P't&ﬂJe serf;Je u{i@%&ollﬂg d‘isﬂ'nb%ﬁ&ulaf gi’ﬁ&hfﬁm# rt}m

cnferr]sec/g. Absorbent pol.ymers use resent I nventio eraI |y
have a PUP caphci WiFadipe apd genetiaion of the gyrface Wﬁ‘@?‘%ﬂomgﬁﬁ)l §5°SF°P&
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capacity val ues ai';l&m;opatedbyreferencf.e,
Suitable general methods for carrying out surface crosslinking of hydrogel-

forming absorbent polymers according to the present invention are disclosed in U.S. Patent
30 4,541,871 (Obayashi), issued September 17, 1985; published PCT application
W092/16565 (Stanley), published October 1, 1992, published PCT application
WQ090/08789 (Tai), published August 9, 1990; published PCT application W093/05080
(Stanley), published March 18, 1993; U.S. Patent 4,824,901 (Alexander), issued April 25,
1989; U.S. Patent 4,789,861 (Johnson), issued January 17, 1989; U.S. Patent 4,587,308
35  (Makita), issued May 6, 1986; U.S. Patent 4,734,478 (Tsubakimoto), issued March 29,
1988; U.S. Patent 5,164,459 (Kimura et. al.), issued November 17, 1992; published
German patent application 4,020,780 (Dahmen), published August 29, 1991; and published
European patent application 509,708 (Gartner), published October 21, 1992; all of which
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PCT/ US97/ 03287 the range of from about 23 to about 35 g/g, nore typically
from about 25 to about 33 g/g, and nost typically from about 29 to about 33
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hydroxyl groups haW%'ﬁ%B??gf'B?f pol yneri zati on processes vvherel n the
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and (iv) other ?&J«ﬁélyﬂlgﬁ caﬁcemﬁqel?&tﬁ&e L,tzeogéwgmﬁ alﬁ%gn gﬁé}sig HE Fo

hi gher |evel of ¢rossSlinking or otherw'se teduce t ormabi | i

of the resulfanf! RPEES Ehsordemy MMACFAStIcHHES. o1 Thesse Macresirurtaree &g Aarmed fram g
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dditi t h
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spreadi ng and pHR{HAping Fuch "i“ﬁ’é uderfmoderate RIESEPs. k Bprguse 'g'e‘H'E Jorpeds fgm
copending U. S wﬁbles;ateseomm‘.ﬁﬁstmaired\hnveaaﬁs befvieeq Gdjactnt partidlesa| Dhesefpotee dreMar ch

29, 1994, ch %‘Egj r I s for
carrying o\llj\{ﬂosur t%%dgﬂ%%gs I I nki ng (')mﬁ ? &%gis Sﬁ*’J’lormprt1l§ ggés?%&gé E §9'ﬁ;ilimers
according to th&Tpeahietie- basgapillengrnspog chanaeidosed in U S. Patent 30
4,541,871 (Cbayashi Pue itssthe dbonde foreieth chetvleén the Sfmrtices b thes hedoltantGdgregate

i cation OO ) <blished PCT
appl i cati on mméf“%‘%%gémﬁt “‘?’E i ‘.‘Eﬁmé ugusg&g’ “%‘5%" P oaiitn, g
appl i cati on Wodistibuing ‘PSi E%'"“rﬂf pking Fhamsterftiosy Whenowmetted jwith aguepusn
4,824,901 (Asexfinidsrthe macresactudswells génerally® BStropldaly eRath- nﬂ:ﬂé’rﬁﬁ c&&‘uhmg
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fluids into the particles. The isotropic swelling of the macrostructure allows the partlcles

and the pores to maintain their relative geometry and spanal relationships even when

swollen. Thus, the macrostructures are relatively "fluid stable" in that the particles do not

30  dissociate from each other, thereby minimizing the incidence of gel blocking and allowing

the capillary channels to be maintained and enlarged when swollen so that the

macrostructure can acquire and transport subsequent ioadings of liquid, even excess liquid.

See U.S. Patent 5,102,597 (Roe et al), issued April 7, 1992, and U.S. Patent 5,324,561

(Rezai et al), issued June 23, 1994, which are incorporated by reference. As referred to

35  herein, these macrostructures of internconnected particles are referred to as "fluid stable
macrostuctures” or "fluid stable aggregates”.

While these macrostructures can have a number of shapes and sizes. they are

typically in the form of sheets, films, cylinders, blocks, spheres, fibers, filaments, or other



1988; U.S. Patent 5,164,459 (Kinmura et. al.), issued Novenber 17, 1992;
publ i.shed German patent application 4,020,780 (Dahnen), published August

29, 1991; and published European patent application 509,708 (Gartner),

publ i shed Cctober 21, 1992; all of which WO 97/ 34559

PCT/ US97/ 03280 978455931 e i ncor porated by ref glg_ence See al so"?@bs@m”ﬁ
application Serial No. 219,574 (CGoldnen et al), filed March 29, 1994. Wmch
is incorporated by reference, and especially Exanples 1 to 4. V\hlle t hese
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-characteristics. é f"g%i"ng?"ﬁtsdga ugg'ﬂ’s %r@m} ? t?eng %e(:lb%nsdt ‘Iylltlhc ure
swel |'s general ly |°5Q$§lmbp8@a¢nty7bﬁﬁem0m!m§eqf¢mfm®mﬂ¢ Mm haye (beanseffeetivsly
absorbs such fpgi dfoshiikéd WilSswiel 1S inlifié we@acetdreqmﬁ; (b6dy Hluids Rhtivé RIthe BiRErbES

such fluids into the rtlclrg ?’el tropic swelling of the
uncros ns € pal ) . .
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rel ati ve geonetry and §p eaﬂw$léﬂtmﬁsﬁn§rfvmisememw Ropionic apd popsesssat leaste
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example, U.S. Patent 5,102,597 (Roe et al), issued April 7, 1992, which is incorporated by
25 reference, and which discloses a variety of nonionic crosslinking agents. The panticularly
preferred nonionic crosslinking agent is glycerol. A preferred crosslinking agent for use in
these macrostructures is an adduct of epichlorohydrin with certain types of monomeric or
polymeric amines. See U.S. Patent 5,324,561 (Rezai et al), issued June 23, 1994, which is
incorporated by reference and which discloses suitable cationic amino-epichlorohydrin
30  adduct crosslinking agents. These amino-epichlorohydrin adducts, and especially the
polymeric resin versions of these adducts, are preferred crosslinking agents because they
react only with the polymer material at the surface precursor pasticles. In addition, the
cationic functional groups (e.g., azetedinium groups) of these adducts, particularly
polymeric resin versions, are believed to react very rapidly with the anionic, typically
35  carboxy, functional groups of the polymer material of the absorbent particles, even at room
temperature (e.g., at from about 18° to about 25°C). Most preferred are certain polyamide-
polyamine-epichlorohydrin resins particularly commercially marketed by Hercules Inc.
under the trade name Kymene®. Especially useful are Kymene® 557H, Kymene® 557LX



30 dissociate fromeach other, thereby minimzing the incidence of gel

bl ocking and all owi ng the capil I ary channels to be naintained and enl ar ged
when swol | en so that the macrostructure can acquire and transport
subsequent | oadings of |iquid, even excess liquid. See U.S. Patent

5,102, 597 W@®7/M85al ), issued April 7, 1992, and U.S. Pat®lUS7/83287 561
(Rezal et al), i'ssued June 23, 1994, whi eHare I ncorporated by reference.
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these particl esedh E b I gﬁﬂﬁ? sheal 1y
associ ated, the p tr‘r‘feer mat ewwlpgégﬁf I N tﬁ% surtace thesg’%artlcl es
is sufficientlynt pricress %@“@Q"g See US; Patsnr 5402377 t‘ﬁ%‘t“&'dj‘%ﬂ!@n
particles are a'cﬂmeﬂ,emz (oeiohie rcrosslinking agehty such asl glycerel), and Utk Patent 5324,561nS

between the pargig &%),%%d%&sﬁ' hoys (@Qnoﬁn@%ﬁledg-%lcmgltow dafifer %&i.ﬂl&rl es then

sets this adhered structure. preparing t e macrostructures,
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t he absorbent precunsdr pgptcularly| greferrednthat thepiraamient/ sclotionr inclade a plasticiedr, of t he

crosslinking a%@i&m@wﬁeﬁ%&i&nfé&m‘m& ichfBfonfin ¥§H?:Ets %tugd’d'ai‘ ebu'?ussﬁn i agent.

partlcles Typi cal | terla the a

pr,
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thi s purpose cancohamﬂrhyoefmmandleﬁonsdms, maﬁérmutnent\mﬁlfqmdtnkmmatengmwps per
mol ecul e capabl gigfa) piEdicizéc e Phrtifles € pHyRENP p¥soGhE et B foli the aggregate
macrostructures A preferred method and apparatus for continuously forming these

25  aggregate macrostructures into sheets is described in U.S. Patent 5,324,561 (Rezai et al),
issued June 23, 1994 (cationic amino-epichlorohydrin adduct crosslinking agents), which
are incorporated by reference. See especially Figure 9 from this patent and its associated
description.

Once the particles have been physically associated together to form an aggregate

30 macrostructure, the crosslinking agent is reacted with the polymer material of the precursor
particles, while maintaining the physical association of the particles, to provide effective
surface crosslinking in the particles in the aggregate macrostructure. See U.S. Patent

- 5,102,597 (Roe et al), issued April 7, 1992 (nonionic crosslinking agents such as glycerol),
and U.S. Patent 5,324,561 (Rezai et al), issued June 23, 1994 (cationic amino-

35  epichlorohydrin adduct crosslinking agents), which are incorporated by reference. When
amino-epichlorohydrin adducts are used as the crosslinking agent, this crosslinking
reaction can occur at relatively low temperatures, including ambient room temperatures.

Such ambient temperature curing is particularly desirable when the absorbent particles are

SUBSTITUTE SHEET (RULE 26)



exanple, U S. Patent 5,102,597 (Roe et al), issued April 7, 1992, which is
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ese porous,  abs ent nmacrostructure e r ben rticle e
treated with 't he°€ti'%'§§ﬁ'?sﬂ'ﬂmslg§‘§ H‘E‘?""&?%‘ﬁg"’]w"?fﬁ' p&“tfﬁ@?y @Wﬁg‘%?ﬁm
agents. For exanple, Qiermmitible fluiditoragel opmpensals wicoiding heethe proest invrationcangent to
form an aqueous i R&forfR Bf a Rdr'of hydfogklBiBRY absdfbdnE polythe? Patifies dohinkt WetvitleAl '
di spersi on of thﬁgcrﬂ?s? | nk:l n% aeqent on t g.lgsdurface 0 tt}e Qé,?rﬁlgnt 3
particles and caloXnes Hbmus Javersy f- 4 laminaied fluid; sqraeg sompangat. G BRIt
surface regi ons §nidisiaegs grenponcgisciconiiag de thel preseptr invertion can bt ropered using si cal
associ at i onf t:e}] WBREBediifRE sitnilfrb ﬂﬂseﬂfe&ﬁ_ﬂ&!ﬁiﬁ U.S??&t‘édthzG@MJlRLﬁHdaﬁ rdd); OISCPdtéh 5
integrity of the,r tant interpart e nded G regates. See .
U's: Ppat ot 5, 10846682 (Bt Sh/iShnd Sus M0 B TS bl MO Se¢
crosslinki ng ageReesmberca?, 4887 % dasnt) 4.8,069 (Pagkardoet: bl fiss@d Joly, 256 1980REBai et
al), : _ssEed Jlf gepﬁ&t 45396964 @?drﬁb[\ isSucd Mugtle 2B mbd»;gu.s.hmkn# 8,994,639 (Bernardin),
crosslinki ng ._agents), : | ed by referen .
particularly pr efsé‘feggg’"t‘%%fw € ’P’?geil“ﬁ@f?%ggf"%r'&ﬂ%haﬁé‘ ’?g}’a{ééli’ trrSSZer,
especi al |y wi#én Baterit §,80%653(Oshomdibsuéd Aprid B3 d P91 Uk Butent 5,128,082 (Mekpuiisluiytie
crosslinking agem$s; U.S. Patent 5,149,335 (Kellenberger et al), issued September 22, 1992; and U.S.
Patent 5,176,668 (Bernardin),issued January 5, 1993 (all of which are incorporated by
reference). These laminated fluid storage components can be in the form of thermally
bonded fibrous layers, adhesively bonded fibrous layers (e.g., glued bonding between the
30 fibrous layers or between the fibrous layers and the hydrogel-forming absorbent polymer
particles), or fibrous layers that are held together by hydrogen bonding (e.g., by spraying
the fibrous layers with water followed by compaction).
If desired, the above macrostructures or absorbent particles can be attached to a
substrate to form the fluid storage components. The substrate can provide a variety of
35  functions, including: (1) improving the distribution of fluids to be absorbed by the
macrostructure/particies; and (2) supporting the macrostructure/particles by providing
additional integrity, especially in the situation, where the absorbent particles begin to swell
after absorbing fluid. The substrate can be made from various materials known in the art

SUBSTITUTE SHEET (RULE 26)



he preferred plasticizer is a mxture of glycerol and water, particularly
when ‘i ncl uded as part of an aqueous treatnent solution of the cationic

am no-epi chl orohydrin adduct, in a 20 weight ratio of glycerol to water
of fromabout 0.5:1 to about 2:1, preferably fromabout 0.8:1 to about
1.7:1. See WOS734E%M ent 5, 324,561 (Rezai et al), issued JuRETRZ7/0IBI4 whi ch
is incorporated by reference. Before, durt'fry, or after treatnment with
crosslinking agent, and optional plasticizer, the particles are physically
associ at ed t ogesiehas ¢cetulbsgfivers, vonwegygn eglat tissueavabs) Stams Qiolyaaglatd fipérs bpertied

met hod and appa f C 2 e
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al), issued Jun&bsimte myerialscan disghute flujds s sl éhf"@l’%% magrogpgtte{particles.
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Figure 9 fromt 'ﬂln&ndﬂﬁit?ni’reﬁﬂ‘gd ka?trd?e%sfﬂ-Cdlﬁﬁ éjﬂﬁiﬁsr irptélgvibsnc%&?ialg Nheous

particles have been associ at aggregate 30

S
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i ssued April 7, foamezelulosicifeamscand palywipylplephabfoament s such as gl ycerol ), and
U. S. Patent 1b, 324, 56The(shastrate isqireferably flexiblel @il pl.meto?eicouﬂa%%mﬁ prpér@iistha M no-

e el o ern. vk RO cofibB itk th HadSEtoil parklitsC L ot YR B 2" o

by reference re use
crosslinki ng ag8beantiafly §°st!ﬂfs’§filwmfhﬂéac‘tfllbhmc%swme o defarmablé 4chy | ow

tenperat ures, i najingexsat TP tolFHOER ckeHEd abrial to afd mmnaahhm}ra&emer ature

97/ 222555 par ti GiLakd Y THE Hidlh Gnd BE beBignt QRS un B’ o siserithyof the 'O

PCT/ US97/ 032387 tubsteate-materiah ranyaty depeading an thp type ofzsubstmte m@renenwa@@mdaﬂae
glycerol . Curi ng;b&tatééagmhﬁ\bﬂamtﬂlmmﬁeﬂﬁdﬁﬂb&leﬁﬁml 6rjlies, BF W pRdiclatulsaus e t he

I h
L s Sl B o A e SRR,

e
desired, these fHEFAREP RO shee*a*nvmeﬂweessag bwy?)%%m@fm#%b’r%ﬂm act .
as 5 reinforcimog pieferiisly from Bbous 0.3 iniih toibout Oc8 thit] AdQ badiOREight offeékh bbdatls

cel lul ose fiper (0} I

pol yet hyl enept e?ep %QM '?63 Mﬁqﬁﬁ axa&t‘?ﬁ"';"ﬁﬁlﬂ&igﬁwand t he
| i ke. Exanpl es &4 rashereferably 'ér'ﬁ&!“é“ ébw}'ﬁl? 2 iAngther spitmbls shizsirste
fibers, such asisulvefliiese Zair Kaving b del cdmpressed Gickhdse ot fdin isaerms)ﬁh:ashwmjobers

derived, for ex 0, et byl

pol ypropyl ene, %Plnﬁ,n ;rfyacyqﬁﬁc‘lsbg&t dfmg.%sgg@%m%a{ ‘P/ér‘egékﬁ l§/m’srse{hanes
and the iike. |ffop E?“‘“HM'B;&PR“FFQEHWW&WW&BY mpmrkomam&vé Pmmand of
t hensel ves not  wild/basib weigheoT fromuBomtso ghi/m? tvabalt aj000 gilen2) mbreprefriblicfromebs of
sufficient absomgpfoowgp{'otago&aoapg&ﬁ,gfuI I n conventional absorbent

Substrates suitable for supporting the macrostructure/particles typicatly have a dry
tensile strength of from about 500 gm/in to about 8,000 gm/in, more preferably from about
1,000 gm/in to about 3,000 gm/in, a wet tensile strength of from about 200 gm/in to about

30 5,000 gm/in, though more preferably from about 400 gm/in to about 1,000 gm/in, and a
wet burst strength of from about 100 gm to about 2,000 gm, though more preferably from
about 200 gm to about 1,000 gm. Preferred substrates of this type include cellulosic
fibrous webs such as paper towels and tissues such those disclosed in U.S. Patent
3,953,638, issued April 27, 1976, U.S. Patent 4,469,735, issued Sept. 4, 1984, U.S. Patent

35 4,468,428, issued Aug. 28, 1934, and U.S. Patent 4,986,882, issued Jan. 22, 1991, all of
which are incorporated by reference.

The porous absorbent macrostructure/particles can be attached to the substrate by a
variety of chemical, physical, and adhesive agents. Adhesive agents for attaching the
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structures, are suitable for use in these macrostructures by virtue of
:their good w cking properties. Synthetic fibers are generally preferred for
use herein as the fiber conponent 15 of the macrostructure. Most

preferred are polyolefin fibers, preferably polyethylene f

suitable fl uWQ’%’?‘f\;ﬁ%tge conponents accordi ng,40 the present kﬂ?’ﬁ@éﬁ{ﬂ%ﬁﬁ can be
in the formof a layer of hydrogel -formng absorbent pol ymer particles

cont ai ned between two ot her fibrous |ayers a lampated fluid st orage
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by conpaction). | étrighandyresdh,beclitat vapionsdodatichs @Sfosm Slitd thdbghQhe &BﬁQﬁnE]ﬁB&s (i.e., z-

particles can e A he st Sl Tk} WRCalslbedl 2 808k, uss.

conponent S. The Su te can rovi varil e T unct |
i ncludi ng: (1) i nfAplcations 9841422 t(ﬁlF‘!)lﬂctobﬁ B 1?%11!’!1@’?@ ﬁeﬂl-&b%%ﬁﬂéﬁl Khled he
macr ost ruct ur e/ paot:tb&i'eﬁ, 199515 Rezdi eb b))k 10B/SSD, 185 ¢filed O6t0ber BMQMWMHSQ{ es

by provi ding addi 4 0fple WAl Ol lnkorpGSRETH Aol 1S et Bhlng WG

absor bent partlcle egln 0 Swe BSOT DI ui bstrate can
be nmade from var i Beacsostrgtares i/ the yedisstion, p !ened"amem repits.0 Thaopsa gpaces between

PCT/ US97/ 032870 - 1the Ipidfogelaontaifting Wombiodsi Patich, permnys\Cieen swellisg of itieS UpdribS,

foans, polyacryla b ﬁﬁ' nthetic fibers,
metallic foil S, %nglgédechg{d?w %Meﬁﬂeaﬁ?%@h‘ﬁg% u%gt rate materials can
distribute fluids to, H¢ pRPys Absoshentmagrostruptures aisefils oy dluidy starage, companents
Preferably, the sabertingtethé presemiventicaGanilsotelehdidsedbrenveidped wmhn Pfissde. Fater i al
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Regardless of the nature of the absorbent material utilized, it is important that the

storage material be restrained from swelling to a significant degree into the fluid
acquisition zone (i.e., in the x- and/or y-directions, particularly toward the interior of the
absorbent core), while being free to swell in the z-direction. This will result in a larger

30  acquisition zone to accept fluid gushes. As is discussed with regard to Figures 3 and 4,
swelling into the fluid aoquisti{m zone can be prevented by, for example, use of adhesive
spot bonds. This may be particularly beneficial when discrete particles of absorbent
polymer are used as the upper fluid storage material. In some instances, the arrangement
of the various core materials will provide the desired restrained swelling.

35 b. Foam Materials

As indicated above, foam materials useful as the absorbent storage component of
the present invention should, in addition to offering adequate fluid storage capacity, be
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foans. Preferred substrates for supporting the macrostructure/ particles are
tissues, cellulosic materials, fibrous webs, nonwoven webs, fabrics,
cellulosic fibrous webs, solid foans, cellulosic foanms, and pol yvi nyl

al cohol foans. 10 The substrate is preferably flexible and pliable
to encour ageosuadsssproperties in the resul ting absorbent cBEPYSATOREH th the
macr ostructure/ particles. The substrate ¢%n be substantially resilient and
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supporting the,fRc ru r C a ens
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Adhesi ve agent 3
pCT/ US97/ 0328 7polyrrer, which work to "sprmg the foam back to its uncompressed thickness. Parameters

25  that affect capillary pressure include capillary suction specific surface area, foam density,

fluid surface tension and average cell size. Parameters that affect the modulus of the

foams include monomer content comprising the polymer, as well as residual oil-soluble

emulsifiers which tend to plasticize the polymer, thereby reducing polymer modulus. A

complete list of preferred ranges for these parameters, as well as a discussion of other
30  important properties of the foams, is set forth in the patent.

Co-pending U.S. Patent applications 08/563,866, which is incorporated by
reference herein, was filed November 29, 1995 by DesMarais et al., and also describes
expandable foams that are useful in the present invention. Though these foams are also
prepared from HIPEs, the preparation of emulsions with higher water-oil ratios provides

35  even higher porosity, lower density structures, The foams are prepared from emulsions
having a water phase to oil phase ratio of from about 55:1 to about 100:1. These foams
have a specific surface area per foam volume of at least about 0.025 m2/ce, preferably at
least about 0.05 m2/cc, more preferably at least about 0.07 m2/cc (the density being



macrostructure/ particles .to substrate include glues and hot nelt adhesives.
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I nstances, the aaqqawgen@ne of the various core materials will provide the
desired restrai ned swelling. .35 ... . b. Foam Materials As

I ndi cat ed above, foamrmt & ot bent storage conponent
of the present mventWrﬂuslqursitpon!dlmanmmtqompmtemcaﬁ providey vagidtyfurstiensfin the d

storage capaci tYapshifent cores of the present invention. One is to initially acquire the discharged body
fluids. Another key function is to transport and distribute these acquired fluids to other
30  absorbent core components, and in particular the fluid storage components of the absorbent

core. In some instances, the fluid acquisition/distribution component according to the

present invention can include at least some hydrogel-forming absorbent polymer and thus
provide some fluid storage cabacity for the absorbent core.

The fluid acquisition/distribution component of the present invention can comprise

35  a variety of fibrous materials that form fibrous webs or fibrous matrices. Fibers useful in

the fluid acquisition/distribution component include those that are naturally occurring

fibers (modified or unmodified), as well as synthetically made fibers. Examples of
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25 Other fibers useful as the fluid aquxst;tnon/distribution component are hydrophobic

fibers that are wettable due to their geometry. Such fibers include "capillary channel
fibers" such as those described in U.S. Patent No. 5,200,248, to Thompson et al. and U.S.
Patent No. U.S. 5,268,229, to Phillips et al, both which are incorporated by reference
herein.

.t

30 Suitable hydrophilic fibers for use in the present invention include cellulosic
fibers, modified cellulosic fibers, rayon, polyester fibers such as polyethylene terephthalate
(e.g., DACRON®), hydrophilic nylon (HYDROFIL®), and the like. Suitable hydrophilic
fibers can also be obtained by hydrophilizing hydrophobic fibers, such as surfactant-treated
or silica-treated thermoplastic fibers derived from, for example, polyolefins such as

35  polyethylene or polypropylene, polyacrylics, polyamides, polystyrenes, polyurethanes and
the like. For reasons of availability and cost, cellulosic fibers, in particular wood puip
fibers, are preferred for use in the present invention. '
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2. Flui d Acayliegls tulifiske B Sife"paftl tuht Odha GRAGPAR Splicable herein, can be found in TAPPI
25  monograph series No. 29. "Wet Strength in Paper and Paperboard”, Technical Association
of the Pulp and Paper Industry (New York, 1965).
These fibers can also be stiffened by chemical reaction. For example, crosslinking
agents can be applied to the fibers that, subsequent to application, are caused to chemically
form intrafiber crosslink bonds. These crossiink bonds can increase the stiffness of the
30 fibers. While the utilization of intrafiber crosslink bonds to chemically stiffen the fiber is
preferred, it is not meant to exclude other types of reactions for chemical stiffening of the
fibers. Fibers stiffened by crosslink bonds in individualized form (i.e., the individualized
stiffened fibers, as well as processes for their preparation) are disclosed, for example, in
U.S. Patent 3,224,926 (Bernardin), issued December 21, 1965; U.S. Patent 3,440,135
35  (Chung), issued April 22, 1969; U.S. Patent 3,932,209 (Chatterjee), issued January 13,
1976, and U.S. Patent 4,035,147 (Sangenis et al), issued July 12, 1977. More preferred
stiffened fibers are disclosed in U.S. Patent 4,822,453 (Dean et al), issued April 18, 1989;
U.S. Patent 4,888,093 (Dean et al), issued December 19, 1989; U.S. Patent 4,898,642



The fluid acquisition/distribution conmponent can provide a variety
functions in the absorbent cores of the present invention. One is to
initially acquire the discharged body fluids. Another key function is to
transport and distribute these acquired fluids to other 30 absor bent core
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across the surfassiidn/disttbution empoaith In the case of the chemically stiffened cellulos\c

fibers, the melting and migration of the thermoplastic material also has the effect of
increasing the average pore size of the resuitant web, while maintaining the density and
basis weight of the web as originally formed. This can improve the fluid acquisition
properties of the thermally bonded fluid distribution component upon initial discharges,
30  due to improved fluid permeability, and upon subsequent discharges, due to the combined
ability of the stiffened fibers to retain their stiffness upon wetting and the ability of the
thermoplastic material to remain bonded at the fiber intersections upoh wetting and upon
wet compression. In net, thermally bonded webs of stiffened fibers retain their original
overall volume, but with the volumetric regions previously occupied by the thermoplastic

35  material becoming open to thus increase the average interﬁber'capillary pore size.
Thermoplastic materials useful in fluid distribution components of the present
invention can be in any of a variety of forms including particulates, fibers, or combinations
of particulates and fibers. Thermoplastic fibers are a particularly preferred form because
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25 surfactant as part of the polymer melt in ‘producing the thermoplastic fiber. Upon melting
and resolidification, the surfactant will tend to remain at the surfaces of the thermoplastic
fiber. Suitable surfactants include nonionic surfactants such as Brij® 76 manufactured by
ICI Americas, Inc. of Wilmington, Delaware, and various surfactants sold under the
Pegosperse® trademark by Glyco Chemical, Inc. of Greenwich, Connecticut. Besides
30 nonionic surfactants, anionic surfactants can also be used. These surfactants can be
applied to the thermoplastic fibers at levels of, for example, from about 0.2 to about 1 g.

per sq. of centimeter of thermoplastic fiber.

Suitable thermoplastic fibers can be made from a single polymer (monocomponent
fibers), or can be made from more than one polymer (e.g., bicomponent fibers). As used
35 herein, "bicomponent fibers” refers to thermoplastic fibers that i:omprise a core fiber made
from one polymer that is encased within a thermoplastic sheath made from a different
polymer. The polymer comprising the sheath often melts at a different, typically lower,
temperature than the polymer comprising the core. As a result, these bicomponent fibers

SUBSTITUTE SHEET (RULE 26)
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The compressive modulus of these thermoplastic materials, and especially that of

U.D

the thermoplastic fibers, can also be important. The compressive modulus of thermoplastic
fibers is affected not only by their length and diameter, but also by the composition and

30 properties of the polymer or polymers from which they are made, the shape and
configuration of the fibers (e.g., concentric or eccentric, crimped or uncrimped), and like
factors. Differences in the compressive modulus of these thermoplastic fibers can be used
to alter the properties, and especially the density characteristics, of the respective
absorbent members during preparation of the absorbent core.

35 As noted previously, in some absorbent cores according to the present invention,
the fluid acquisition/distribution component can include hydrogel-forming absorbent to
provide some fluid storage capacity for the core. In those instances, the fluid
acquisition/distribution component can comprise up to about 50%, by weight of the fluid
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the absorbent core having higher absorption pressures than the desorption pressure of the
acquisition/distribution foam. This property of fluid desorption to other core components
is important in enhancing the ability to accept repeated discharges or loadings of fluid and
to maintain the skin dryness of the wearer. It also allows the acquisition/distribution foam
30  to serve as a void volume reservoir, or buffer zone, to temporarily hold fluid that can be
expressed from the storage components of the core when extraordinarily high pressures are
encountered during use of the absorbent article.
In giving this fluid to other core components, these foam-based
acquisition/distribution components should do so without densifying or collapsing. Foam-
35  based acquisition/distribution components should also readily accept fluid, with or without
the aid of gravity. Foam-based acquisition/distribution components should further provide
good aesthetics, be soft and resilient in structure, and have good physical integrity in both
wet and dry states.
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PCT/ US97/ 0%52 gutilized as thls component
The lower fluid storage component may comprise a fiber/hydrogel composite, or

only a hydrogel material. In this case, the lower storage component will preferably have a
concentration of hydrogel of from about 30% to 100%, more preferably from about 70% to
100%, by total weight of the lower storage component. The lower storage component may

30  also comprise a hydrophilic polymeric foam, including those discussed above. Foams that
remain thin until wetted are preferred, again because they allow the manufacture, transport
and store display of very thin absorbent articles.

D. Fluid Acquisition Zone
The fluid acquisition zone, formed in-part by the swollen storage component(s),

35 creates a void space beneath the overlying topsheet. Because of the void space created by
the acquisition zone, the absorbent cores according to the present invention can more
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to manufactured from a wide range of materials such as woven and nonwoven materials;

polymeric materials such as apertured formed thermoplastic films, apertured plastic films,

and hydroformed thermoplastic films; porous foams; reticulated foams; reticulated

30 thermoplastic films; and thermoplastic scrims. Suitable woven and nonwoven materials

can be comprised of natural fibers (e.g., wood or cotton fibers), synthetic fibers (e.g.,

polymeric fibers such as polyester, polypropyiene, or polyethyiene fibers) or from a
combination of natural and synthetic fibers.

Preferred topsheets for use in the present invention are selected from 'high loft

35 nonwoven topsheets and aperture formed film topsheets. Apertured formed films are

especially preferred for the topsheet because they are pervious to body fluids and yet non-

absorbent and have a reduced tendency to allow fluids to pass back through and rewet the
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25 Backsheets useful in absorbent articles of the present invention are typically

impervious to body fluids and are preferably manufactured from a thin plastic film,
although other flexible fluid impervious materials may also be used. As used herein, the
term "flexible" refers to materials that are compliant and will readily conform to the
general shape and contours of the human body. The backsheet prevents body fluids
30  absorbed and contained in the absorbent core from wetting articles that contact the such as
pants, pajamas, undergarments, and the like. The backsheet can comprise a woven or
nonwoven material, polymeric films such as thermoplastic films of polyethylene or
polypropylene, or composite materials such as a film-coated nonwoven material.
Preferably, the backsheet is a polyethylene film having a thickness of from about 0.012
35 mm (0.5 mil) to about 0.05]1 mm (2.0 mils). Exemplary polyethylene films are
manufactured by Clopay Corporation of Cincinnati, Ohio, under the designation P18-0401
and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana, under the
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region. SELF webs suitable for the present invention are more completely described in the
25  copending, commonly assigned U. S. Patent Application Serial Number 08/203,456
entitled “Absorbent Article with Multiple Zone Structural Elastic-Like Film Web
Extensible Waist Feature” filed by Donald C. Rog, et al. on February 24, 1994, which is
incorporated herein by reference.

G. Absorbent Articles
30 The absorbent articles of the present invention generally comprise: (1) a topsheet;

(2) a backsheet; and (3) an absorbent core positioned between the topsheet and the
backsheet. As used herein, the term "absorbent article”" refers to articles that absorb and
contain body fluids, and more specifically refers to articles that are placed against or in
proximity to the body of the wearer to absorb and contain the various fluids discharged
35 from the body. Additionally, "disposable” absorbent articles are those which are intended
to be discarded after a single use (i.e., the original absorbent article in its whole is not
intended to be laundered or otherwise restored or reused as an absorbent article, although
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case, the |l ower storage conponent will preferably have a concentration of
hydr ogel of from about 30%to 100% nore preferably from about 70%to 100%
by total weWM#7¥s5% he | ower storage conmponent. The | ower BERWSE328Dnponent
may 30 al so conprise a hydrophilic pol ym¥ric foam including those

di scussed above. Foans that remain thin until wetted are preferred, again
because they al lcermir dnatemaarfall of the @bsotberd APl iay b8 fecidled] Rusdd, %pl: oﬁéd)vﬂry

L absor bent Ul Shvedihentof FUee iU Skt LAl £898n Bind bilfl 85 =1 "

zone, forned més{)# torage conponent Bs a
voi d space bene ‘Tpﬁ‘é ‘%‘\)’é?q l?fﬁ‘ftg“'f’é“ﬁ@ digger” %@&L&W“‘EM“UJOW@“Q)H@@S
created by the audjicanitinent perzansahat isheoralabaut ideribwe 6res ofthe Aedter) Ot kiduldnR

present invent i QRderddod TRéwever, h%7 O
DCT USo7/ 03257 o eas' By %P '%ﬁ '%”"“" " & 2o, 2pplicabic 3 Rber hrome™ Thi s

is especially i ﬁB’éﬂ‘f SHeh 2 "H'GP‘E‘E‘B‘nQ"Tf? ‘I’P@“%’s@i“iﬁeﬁ’?‘“@ér@"ﬁeém insertsir at ed
from prior nult icghmentsl pais anjeany mf:kxﬁs,lﬁbxalfdstucdﬁapeﬁﬁwaalanme mieen by refering

(y-di rect ron) “and | om dbrRSe bl 68" Beltbe wloRF of o Pinel fveqion " "
general |y defi néﬂ"%e%w@wﬂaﬂetansq@awembys prevdously described ghatgeessentighynent |,
wi th the "babt ordjaceht thé @psieete beiudh atpMerMﬂ’laﬂbodilﬂénf,QCrElaﬁ’Jelyt R fluid pervious

acquisition/dis a rrponent S are
spaced apart, Mgw%gﬁ Eﬁngﬁ% E‘@'?%B%Agl on zon ?'ga‘t’?fi“g b‘pﬁéﬁ\ﬂgﬁ"mese
conmponent s. The"?‘ﬂf?gf’ﬂ iHOWEYRrSit iscimporent thatizhe fleid storses eumpioyent heessemiglihinof t he
upper storage cdifen6idicommuhicatids Rith tRfopsht. ZPHiCis 4 the abﬁrﬁeﬂ%oﬂ%&ml - 10

direction) of t l. o] onent s | n_zone
may be of |rregu% w‘é@é"&t" ﬁg"?mve ing oLthe t°pfhﬁf§t?5% ﬂ'é’?'af skin
rectangul ar s SWE?SEFQ'&WWT?WG,#“Wtﬂ'#he vol ume of the acquisition zone
required to obtain tfea preferéd anmmmﬂkabsaaﬁnt@sﬂwbﬁpﬁdepﬂvor@b&mwwary

according to varj ( a of,, orbe the s or age
material : the abs ﬁ%‘{%&h%?ﬂ&%nﬁ ﬁii P fcé’ﬂﬁslsl"bﬁm terial,
etc.), it is prQF@rﬁse’dg%mnéhﬁeﬂﬂidsﬁwmmthaM@ these Uaterallyspacedt he
st or age rrat erl alstotage YdthpoRehtsdwll ik the 2Ldirectioff v dBSHrbu GBdQ%ndtﬁ:e SétWéth

pressure, at fer ng‘; and
nor e prefera ly daﬁﬂﬂ%%agliggé;%mﬁ’g %‘%’ toge elr)‘w'cou écg'"s %’%ﬂf’ E”%Wif@l s in
the dry state, thieuadet; definesithefluid aequisision zene\for T“%\enssﬂlgqlrm(bml%mdsmtl er.
Those skilled i ieaitheonioh ofietid ﬂﬁ-esagﬁmaezdnba}p.m&ﬂm% adRid spake GhideFrichth ON

zone volumes wi o@&lﬂn%ﬁéﬁ eBec%s\é%P thte vGid Q%@g i thi3 acqtuﬂﬁiorq%n%,r {hg lagsogenﬂl oyed

as
core according to the present invention can more easily handle "gushes" of discharged

25 body fluids. This is especially important as portions of the absorbent core become
saturated from prior multiple discharges of such fluids.

Absorbent cores according to the present invention further comprise a fluid
acquisition/distribution component that is capable of transporting the discharged body
fluids to other components in the absorbent core. This fluid acquisition/distribution

30 component is at least partially positioned underneath and typically proximate to the
acquisition zone so as to be able to receive these discharged body fluids. At least a portion
of this fluid acquisition/distribution component is also positioned underneath each the
upper storage component(s). These portions of the fluid acquisition/distribution
component are in fluid communication with the upper storage component(s) and allow the

35  transfer of fluids from the fluid distribution component to each of the upper storage
components so the fluid acquisition/distribution component can receive additional
discharges of body fluid.



t he' storage and acquisition/distribution conponents. As such, the preferred
volune ranges listed are illustrative only, and are not intended to limt

t he scope of the invention. E Topsheets Topsheets useful in absorbent
articles of the present invention are conpliant, soft 25 feelin and
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surface was not a@frg rb%mel ﬁ:gy Hflow the manufacture, transport and store display of very thin
absorbent articles. In addition, since the lower storage component is preferably in
25  proximity to the backsheet, the tactile feel of the material through the backsheet is
important to consumers. The material therefore is preferably relatively smooth and
flexible. Thin-until-wet foams provide these tactile benefits. _
Regardiess of the material constituting the optional lower storage core, this
component will preferably be at least as wide (i.e., in the y direction) as the fluid
30  acquisition zone, so that swelling of lower layer does not diminish void volume created by
swelling of the upper storage component(s). Thus, where there are two lateral upper fluid
storage components separated by a gap, the lower storage component will be wider than
this gap. |
An embodiment of the an absorbent article in the form of a diaper 10 having one
35 such absorbent core according to the present invention is shown in Figure 1. Figure | is a
top plan view of diaper 10 in a flat-out, uncontracted state (i.c., with any elastic-induced
contraction removed) having a topsheet 12, a backsheet 14, and an absorbent core
indicated generally as 18 that is positioned between topsheet 12 and backsheet 14,
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However, topsheet 12 and backsheet 14 can both have the same, or a similar, size

.25  configuration (i.e., are coextensive) such they are joined together at periphery 28 of diaper

10. The size of the backsheet 14 is dictated by the size of the absorbent core 18 and the

exact diaper design selected. In the embodiment shown in Figure 1, the backsheet 14 has

an hourglass-shaped configuration. However, other configuration such as rectangular, 1-

shaped and the like are also suitable.

30 Although not shown, diaper 10 can have elastic members that exert a contracting

force on the diaper so that it configures more closely and more comfortably to the wearer.

These elastic members can be assembled in a variety of well known configurations, such as

those described generally in U.S. Patent 3,860,003 (Buell), issued January 14, 1975, which

patent is incorporated by reference. The elastic members can be disposed adjacent the

35  periphery 28 of the diaper 10, preferably along each longitudinal edge 30, so that the

elastic members tend to draw and hold the diaper 10 against the legs of the wearer.

Alternatively, the elastic members can be disposed adjacent either or both of the end edges

32 of diaper 10 to provide a waistband as well as or rather than leg cuffs. See, for
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applicable to otql@rhasalgtgg} phstigns 46 and 48. Lateral pomon 46 is posmoncd undemeath and in ﬂmd

25  communication with fluid storage component 36, while lateral portion 48 is positioned

underneath and in fluid communication with fluid storage component 34. As shown in

Figure 1, fluid distribution component 42 has arcuate concave edges 52 and 53 in the
crotch section 26 of diaper 10 and thus assumes a somewhat hourglass shape.

As shown particularly in Figure 2, absorbent core 18 further includes a lower fluid

30  storage component 60 in the form of a rectangular strip that comprises hydrogel-forming

absorbent polymer or an absorbent foam material, and is wrapped in a paper tissue 61.

This lower fluid storage component 60 has approximately the same length as fluid storage

components 34 and 36, and is positioned undemeath and in fluid communication with

middle portion 44 of fluid distribution component 42. Lower storage component 60 is

35  wider (in the y-direction) than the fluid acquisition zone 38 that is formed, in part, by the

storage components 34 and 36. This lower fluid storage component 60 is positioned

underneath the fluid acquisition zone 38.



articles such as incontinent briefs, incontinent pads, training pants,

di aper inserts, catanenial pads, sanitary napkins, facial tissues, paper
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of body fluid. low Hl\gxbd storage ‘?05".9 ment 160 is positioned underneath and in fluid communicati
PCT/ US97/ 03287 81~ fage compo PO ation
with middle portion 144 of fluid distribution component 142. This lower fluid storage
25  component 160 is also positioned underneath the fluid acquisition zone 138, and is wider
than the fluid acquistion zone 138. That is, the storage component 160 is wider than the
gap between fluid Me components 134 and 136. As sho\nm in Figure 3, the
components of absorbent core 118 are wrapped within a paper tissue 164. Tissue 164 is
adhesively bonded to tissue 143 at the points indicated by 166 and 168.
30 Upon first exposure to aqueous body fluids, upper storage components 134 and
136 begin to swell, increasing in caliper by at least 2 mm when fully saturated. Adhesive
bonds 166 and 168 prevent lateral expansion of storage components 134 and 136 into
acquisition zone 138. The increase in caliper increases the void volume of the acquisition
zone 138, Consequently, the absorbent article is better abie to handle subsequent "gushes”
3s  of aqueous body fluids.
Figure 4 shows a cross section of an absorbent article 210 having a topsheet 212, a
backsheet 214 and another alternative absorbent core 218 positioned between the topsheet
and the backsheet. This alternative absorbent core 218 also has to two upper fluid storage



Wiere the acquisition/distribution material is fibrous, it is preferred
that .the basis weight be in the range of fromabout 0.08 g/sq.in. to about
0.30 g/sq.in., nore preferably fromabout 0.08 g/sq.in to about 0.15
g/sqg.in.; and that the density be in the range of from about_0.05 g/cc to
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underneath and adjacent topsheet 312, and a lower fluid storage component or section 360
that is underneath fluid distribution component 342. The gap between fluid storage

storz?ge components or sectlonscg4eand 336 that are

components/sections 334 and 336 define the fluid acquisition zone identified generally as
30 338, Middle portion 344 of fluid distribution component 342 is undemeath fluid
acquisition zone 338. Lateral portion 346 of fluid distribution component 342 is
positioned underneath and in fluid communication with fluid storage component 336,
while lateral portion 348 is positioned underneath and in fluid communication with fluid
storage component 334. Fluid storage component or section 360 is underneath and in fluid

35 communication with fluid distribution component 342.
Upon first exposure to aqueous body fluids, upper storage components or sections
334 and 336 begin to swell, increasing in caliper by at least 2 mm when fuily saturated.

The increase in caliper increases the void volume of the acquisition zone 338.



I ndi cated generally as 18 that is positioned between topsheet 12 and
backsheet 14. WO 97/ 34559

PCT/ US97/ 03287 -32- Topsheet 12 is shown as being transparent so as to
better illustrate the various conponents of absorbent core 18. As al so
shown in Fi ¥P¥ARISOi aper 10 has a front waistband regi on BA/USA7AREK

wai st band region 24, a crotch region 26 aifd a periphery 28 that is defined
by the outer 5 edge of backsheet 14 and whi.ch has |ongitudi nal edges
desi gnat ed 30 drisegpratiydhpcabsankent agtinls is engsatdto harflessubsoquynt "gokihest bf audoss Of
di aper 10 runs begsids. al | y parel I eI to | ongitudinal edges 30, while the
transverse axi s run e end e s 32. The wai st band
regi ons 22 and 24 03 %Felsﬁsgoﬁt 08 sss?fﬂ 't°f65f"fsf”3ﬁ'§aﬁthgﬁ%h‘ﬁ'im&ﬁé?Ps'l@41\7\#?4 ch
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14. As sh in Fi f th
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desi gn sel ect ed. e od |nent shown 1n ure 14 has
an hourgl ass-s ﬁ‘b’@'ﬂ E flud apaptisiton zong 38\ er . ot her configuration such as
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force on the dt Eer SO It ur és nDre
to the wearer . 'ayers 435 and 437 prevent lateral expansion of storage components 434 and 436 into

25  acquisition zone 438. The c-folding of upper fluid storage components 434 and 436

ortabl y

enhance the ability of these components to swell in the z-direction, thereby increasing the
void volume of acquisition zone 438. The increase in caliper increases the void volume of
the acquisition zone 438. Consequently, the absorbent article is better able to handle
subsequent "gushés" of aqueous body fluids.

30 H. Test Method -- Fluid Acquistion Rate
The rate at which an absorbent article such as a diaper is able to acquire liquids is

measured by the following Acquisition Test which has been developed for this particular
purpose. The Acquisition Test should be performed on a minimum of three samples of a
given diaper configuration, to provide statistically significant results.

35 PRINCIPLE

This test simulates the introduction of urine into a diaper under the following
conditions:



These el astic nenbers can be assenbled in a variety of well known
confi-gurations, such as those described generally in U S. Patent 3,860,003
(Buell), issued January 14, 1975, which patent is incorporated by
reference. The el astic nenbers can be di sposed adj acent the 35 eri phery
28 of the di 32973889 preferably al ong each_] ongi t udi nal edg"éﬂﬂﬁ"”gﬁq hat
the el astic menbers tend to draw and hol d $he di aper 10 against the |egs of
the wearer. Alternatively, the elastic nenbers can be di sposed adjacent
either or both of thl enﬂp@ﬁg'@sﬁgipﬁial’aiﬂéﬁeﬂcmiﬁs%vaiﬁqf'e\?idbeﬂéamﬁ?-stband as
well as or rather than leg cuffs. See, for WO 97/,34559

PCT/ US97/ 03287 - 33- Zéxarr%,l%é?‘ ofj2§r morg @H‘I‘“E&,"ﬁi@,"ﬁ%“ﬂﬁ 2\ rpte of 1Q mseciagg; o q
May 7, 1985, which is i rppligdos the didpep yanpdd, oitiea § eninuteTtinae mweried (chdlibrativh éims) ar e
secured to the diaper 1q,eme@g5¢§1°§§;,é'{_cal |y contractible condition so that
in a normally unrestrained configuration, these elastic nenbers effectively
contract or dather the diaper 10. The elastic nenbers can be secured 5 in
an elastically copgareatysbl e condition in at .l east two ways. For exanpl e,
the el astic nenbers_can be stretched and secured while the djaper 10 is in
an uncontract ed CWAtPEdsePm: A tgf'ﬁé?ﬁ%?’?,h“'f'mfy ganirpiled withinthg followipg limifs; ot g
for exanple, by pleating, and the elRsipeaurerder¥d secured and connected to
t he diaper 10 while they are in theiRelaivé Hubidity 508 20nst r et ched condi ti on.

The el astic penbers. can.,extend sentially ¢ entir t f the 10
di aper 10 in't he CCQPE{'S'F,T‘F%& ongi'é;n 29‘;;" %’?%'F%’?&"\% % 6(?élgng‘p)%(l'fcen - FRQOA e
| ength of the diaper 10, or any (‘)t'(‘ne' | ength suitable to provide an

el astically contractible line. The Bangth of these elastic nenbers is
typically dictated by the diaper's HestBeg(PLEEGEAS) ng to Figure 1 and
especially Figure 2, absorbent coreFds Bras- €"w@0lp ptfoan coveredwitiopalgsthylene
conponents 345 and 36 in the form of backsheet mgtatial - foamrtiypes Density 1.8 it i¥le24 5
hydr ogel -formi ng absorbent pol ymer eshd are underneath and adj acent topsheet
12. These fluid storage conponents Mea&leeach respectively wapped in a fluid
pervi ous paper tissue 35 and 37, asCewsomiespecifically in Figure 2. These

wrapped fluid stghagedeplRaReNt SYWR RRaiR0(100 Al)lcalaREabmderspaced apart and
define the fbyi dieempigodoiny zonm7idsyot il,oed HFNEhrlokY natfibed8.247TNLF4  bili d
acqui sition zoneegdfalet generally in the fluid discharge region of diaper
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acqui si tion/ di stDigitalPwep: conponebdle-BitmednpamiedtiCon Fel. Nod800p323t434¢ he | ui d
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" Dry Synthetic Urine: Jayco SyanUrine

ASSEMBLY OF TEST APPARATUS
30 The test apparatus should be assembled as shown in Figure 7. The test apparatus is
designated by reference number 520. The test apparatus 520 is placed on a suitable table
or bench top. The test apparatus 520 comprises a supply of synthetic urine 524, a pump
528, a pair of electrical connectors (or probes) 536, and a sample holder 546.
The pump 528 is a volumetric pump which is equipped with a pump head 530 and
35  digital timer 532. The electrical probes 536 are connected to the pump 528 by wires 538.
Tygon® tubing 540 runs from the supply of synthetic urine 524 to the pump 528 and from
the pump 528 to the sample holder 546. The tygon® tubing 540 that runs from the pump
528 to the sample holder 546 is preferably held over the sample holder 546 by a ring stand



underneath and in fluid comunication wth fluid storage conponent 34. As
shown in Figure 1, fluid distribution conponent 42 has arcuate concave
edges 52 and 53 in the crotch section 26 of diaper 10 and thus assunes a
somewhat hourgl ass shape. As shown particularly in Figure 2, absorbent core
18 further woovs4asss a | ower fluid 30 storage conponent 6®crmsmoazu‘rorm of a
rectangul ar strip that conprises hydroger 8% or mi ng absorbent pol ynmer or an
absorbent foam material, and is wapped in a paper tissue 61. This | ower
fluid storage é@trﬁvwe)qt'ﬂ&oénhaﬁthapxsom@immgeﬂw thah euns &nthe bapiplyt holdas 546) alsod
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conmmuni cation wt h ddl Eedpﬁf LL%&%Q rh on co gnent 42.
Lower st orage conpoReHilP &' °°“W'st§§? £ é&a ¢ PRetrdizhe
fluid acqui sit comr plareS538 Thiactest bed H4f isestipwn schematicallybin Ex@e? a¢ confERing a
conponents 34 pexi@h.AsTBise dravasr Sidplicl t%@Qé‘st%Hpﬂﬁe&gm@oaléosha%%&r' oned
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st or age conpon@his preSehissyuthSl: Wringifromt mnmngeout of theaese dad 548 dufing- b ikgser THeY at
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of an absor benbn te tovet glatd 352 soahat 1 presurie ©PG.M psi is appiRd txhbdisgesanple. 114 and an
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t he backsheet. This ter nalb| ve a sor core has WO upper
fluid stordde BPFﬁéﬁ’éiﬂ? W t!ezfz'awhmem*mf UEiRip Aenositerly Jheejestrinlprobes gre
absor bent pol y restedsutsidepmidyoioppasité sidediof the dylimtteall ligled difodng cakifn 356, aNRNT
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spaced apart an i'0n ZONE

general |y as 15mmplea H’éﬁ%l’“ﬁé‘?ﬁ“‘?’%ﬂnﬂ'ﬁs P@“rﬁ'ﬁ%ﬁ"ﬂ Sndhe diperieasiple; these 15
upper fluid st ekagal confanons bitwechde dstticaiJoor s36 Wil telbkbkeh. This will provide
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the fluid acquswrm@msmla;\ TRRS Iateral portlons 146 and 148.
Lateral portion 146, 1S aunaern nd in. flui l.cation
with fluid storageg’f?ﬁ‘fffp é'ﬁt Oﬁgé“ ROFHAnE 9 F%f BP%I WiEF 18 Foﬁ °rA% wg’b@"f‘u oned
under neat h and Erlennfeyeriflask2 0Add acstirring barde the Saskvand plagel the flask ps magnetiomiringe nt

134. plate. Carefully transfer the dry synthetic urine mixture into the flask containing the 4,000
25 ml of distilled water. A funnel is very helpful in preventing loss of the dry synurine
mixture. Rinse the funnel into the Erlenmyer flask with the last 1,000 ml portion of
distilled water so that a total of 5,000 ml of distilled water is added to the flask. AHow the
solution to stir until all solids are dissolved.
Label and date the flask; discard any solution remaining after 7 days.
30 Larger volumes of synthetic urine (multiples of 5,000 ml) may be made if greater

volumes are required. Use appropriately larger volumes of distilled water (for example,
10,000 ml in a 12,000 mi container) and the appropriate number of dry synurine mixture
packages (e.g., 2 packages for 10,000 mi).

PROCED
35 1)  Cut any elastics out of the test diaper so that the diaper will lay flat. Place the
diaper on top of the piece of foam in the acquisition tester base. The diaper should
be placed with the topsheet of the diaper facing upward, so that the synthetic urine



Absorbent core 118 further includes a |ower fluid storage conponent 160

t hat .conpri ses hydrogel -form ng absorbent polynmer or an absorbent polyneric
foam This lower fluid storage conponent 160 is positioned underneath and
in fluid communi cation with mddle portion 144 of fluid distribution
conponent 142VO¥H}ESY ower fluid storage 25 conponent 160 PST/H$EQ3287
positioned underneath the fluid acquisitiod®zone 138, and is wi der than the
fluid acquistion zone 138. That is, the storage conponent 160 is w der than
t he gap between fl ui aviltborapslied cothaowpshées. 1Thé diapel shafld bésposikioned sb nheFordpar e 3,
t he conponents of ab FoaY i ssue 164. .
Ti ssue 164 is adhesi \?glf‘}gg%%ﬁ?gégplp %ﬁ@ﬁ%%@gﬂgﬂ tatlglhffaomp%ig%?@ﬁfﬁ |'f':at ed by
166 and 168. 30 2)  Place thpegyerplateassemblyganihediaper aqueous body fl uids, upper
storage conponent3y 1&énthiplacd & apmopriatelvicighvwadhlthe dovee pRSsonight a presséfeiop @ pkiy at
| east 2 rrmwhgn ful Iy, satdsahEslanesdnesi ve bonds 166 and 168 prevent |ateral
expansi on of Storage conponents pf 4 and 136 into acquisition zone 138. The
increase in califer Mpyethsdiog sipbintogqiogitignysothat thernopzleis diressly abevedhs ceagreof] 38,
Cons ﬁqueng ly, t Pe ab siRrdpRitkrica titphid itectifg Euhinire rLoa,b}h e tifg Gai d{e&oﬂm&ﬂﬂlﬂ";
"gushes" 35 of aqu Lds. Fiqur shoys..a cross section of an
absorbent article 210" %vfg'gy%&tu;%'gh%’g cc%bl% é“ﬁ‘écﬁﬂ@oé’té'ﬁfﬂzzzfn tz‘i%d% Ker

al ternative absor bentpereendisularitgthsbenchitapned bet ween the topsheet and the
backsheet. Thjps 3ht esanlthefampbsor bent core 218 also has to two upper fluid
st or age WO 97/.345 . e . . C.

oCT 0267/ 03057 - 55 gﬁ%ﬁ%’“r?e‘r‘ﬂ"s’”%‘ﬂf"&%“&“‘%é‘lﬁ sperified vglume;of sythetic nine and the. |\
absorbent pol ynmer and&imsy will ryejuntil ¢hat yolumeihas bpenabsorbed by shecdiaper 1Whenmlicof thef | i d
storage conponents 23gidaas béshCabddrBed! Byt e Aiapet, BRAQEisiGiBM TimeAfoe dkSYolivie éthe
fluid acquisition zone l|m?ent.| fi g -@%ﬁer'ﬁl | y as ngB.. ﬁaﬁﬁper tissue | ayer
243 is positioned undé? 'ﬁ&'gaﬁ% L0mi il gprser op Ais figiy ents 234 and 5

236 and over Bl ui?d addier aiStmiowte dquilibrition timgrhas elapsedi dhet testA3cle wall awomgicillyes a
fibrous matriXx havi ngepeMPREAESE yétel will AintREdeSiRd nlikiBdr 8F fimd3 )6 BROLIpedify vHlund
absor bent pol yner paril c+hes.u.Tpls f%gtg[qhd‘i.strl buﬁtel on conponent 242 has a
middl e portion 244 pSEPPEHELEng;saey) © PE ¥MP"d acqui sition zone 238 and
has | ateral porti8n 2Mereomplesingall pfthetests, rpdistilioh watesthroygly the itubingn ddean the
underneath and in fl yhshce OB SHiafiPEdbe Bontdcisochled!insidShe bae 6f hotppRRTbedH 10

while lateral_portion 248.is posit.. oned erneath and in fl ui
conmmuni cati orf®wi th f Plﬁ"‘aﬁ&“a‘i g‘bé d@bﬂ%‘éﬁ’e#]‘gﬁgﬁﬂ‘mﬂg" gﬁgf/\ﬁ%wgﬁ"%tﬂ’%“ﬂ the; e
conponent s of absor beleck andritis patPossible vasingsshecsyntheticiurineions abthe tubingsreplace the.

Ti ssue 264 is adhesi viing Mo Reglace iticstotm 24 c¥bry I BoRRY ©lrSaintilfl iAieedofdy
266 and 268. Upon first exposure to aqueous body fluids, upper storage
conponents 234 and SYPPOT- .

25  *: Where a HIPE-derived, collapsable foam is used as the upper storage component, the
Jayco synthetic urine and equipment should be equilibrated to a temperature of 87.8°F.
Fluid acquistion rates should be measured at this temperature.



15 236 begin to swell, increasing in caliper by at |least 2 nmmwhen fully
- satur-ated. Adhesive bonds 266 and 268 prevent |ateral expansion of storage
conponents 234 and 236 into acquisition zone 238. The increase in caliper

i ncreases the void volune of the acquisition zone 238. Consequently, the
absor bent WOPYB4S89 s better able to handl e subsequent "gupbreSermssaqueous
body fluids. 20 Figure 5 shows a cross section of an absorbent
article 310 having a topsheet 312, a Wcksheet 314 and yet anot her

al t er nat i RRRRMKAgHt core 318 positioned between the topsheet and the
backsheet. This alternative absorbent core 318 has a continuous |ayer 320
conpri sing hydrogel -form ng absorbent polyner or an absorbent polyneric

f oam t hat- i s Parabjochentyarvigle foycabsabing) betlyf fluidsel thati absarbenti hiiticle compaisinges fluid4 2,

this conpirfigey ih@é(eﬁ b§&9he8t5 and Qﬁ‘ibsﬂﬁzeﬁt%r jsitibiied tel e@ﬁ(%”tg%shl nté’*;@gles upper

z-direct lnuous
fluid st h‘f gﬁ'ég %ﬁi‘? 8‘?‘ @%&F?'Bﬂ’é argigl °§HU“3§%""\“PP$ uid acqyjsitien Meafer and
adj acent twoopsdesséve f@lﬂpada rtisyathetinwvine;f dnd fudthet charagerized imptba atret absorbeneatticlgn 360

that is 6Edons yi [ fluid
st orage (k:bgrrp neﬁit;i Bgctd?otﬂ%ﬁ%%éfmﬁﬂg%gggg@?ﬁ??ﬁég? tl;m‘gesg?}cﬂ]‘ﬁ‘lps \tﬁ?gﬁ zone

i dent i fi &4 ®as 30 338. Mddle portion 344 of fluid distribution
conmponent 342 is underneath fluid acquisition zone 338. Lateral portion 346

of fluidadistihRpbitRR HRTPMISBlortim? b&%nent ile %%F%Pg%gﬁ&%mpwfl ui d

conmmuni cati,on vmit?h fl§? st orage co I'on 348
i s posit PEYEY GRSt and, an pbsp e'!fcfﬁm'&'a‘!"f’m'i thertppshest gadythege
conponenbacBddet; fHataiterized dn tharthe ahsgrbens afticle rextiiG traimaifdMuidsacquisiGonars forand in

fluid 35eck QPTRMERI frefe prs i'aglg fWﬁrtsDcc%sHé fluil1chhd 6&?&5& o uﬁﬁ%ﬁ%ﬁ%ﬂ%ﬁ& inf 17 St

exposure to aque onents or Sections 334

and 336 B‘é‘g'Ph% 8‘%%@{‘1“’3 Fh?!‘r@ﬁ%‘?eﬁg?my H‘&I‘?Pﬁ'@{“ Bketteet)apd, ahsorbent,cpmphan af ul | y

sat ur at ethickiidse whenairg et moreathdni (9% inchiee.r eases t he void vol une of the

acqui sition zone 338. WO 97/ 34559

PCT/ US97/ 03287 - 36-, Consequent]|y, the absorbent article is better able to

handl e sdbs eqv&ﬂbm'ﬂ’%ﬁ@@e of Flaigh |, e Claimy?, dfyrtier chagasterized jo that echypfghstheeecy oss

section sfcceasivefhddlobdsri¢ SGunt ofclythefiz Qrih each of the laapsis dispendelidnto shelartiviesdtact 414

and an ag&j@m@mﬁs@c aan?grsbrﬁiﬂﬁte%@{ﬁbﬁ&)ﬁlgem i | f&wagalg&&arfsgg&ﬁt&?%t g&i}ﬂﬁt and 5

t he backsheet IS alternativ sor as t WO upper
fluid stB’Fdofge conponents 434 and 436 that conprise hydrogel -form ng
absorbent pol yner or a polyneric absorbent foam and are underneath and

f‘dlt acelnlt 4! OPSHRE dz[bsrﬂ‘l]e%% m%@lg%?ciakd\’bdwﬁ&%?ﬂ ﬂgﬁﬂﬁ&{ creFor thé Btk AE 1636 ©
arera y S n?lco%synﬂ)e%cr: um%nls at least 2 ml/sec. !l ursttion

5. An absorbent article for absorbing body fluids, the absorbent article comprising a fluid
pervious topsheet, a backsheet, and an absorbent core positioned between the topsheet and the
backsheet; characterized in that the absorbent article exhibits increased fluid acquisition rates for
two successive fluid loads of synthetic urine.

6. An absorbent article for absorbing body fluids, the absorbent article comprising a fluid
pervious topsheet, a backsheet, and an absorbent core positioned between the topsheet and the
backsheet; characterized in that the absorbent article exhibits increased fluid acquisition rates for
each of three, preferably four, successive fluid loads of synthetic urine.

7. The absorbent article of Claim 5 or Claim 6, characterized in that each of the successive
fluid loads is 50 ml of synthetic urine, each of the loads is dispensed into the article at a rate of 10

ml/sec, and a 5 minute equilibration period is provided between each of the successive loads.

8. An absorbent article useful for absorbing discharged aqueous body fluids, the absorbent

A

article comprising:



zone identified generally as 438. Wiere conprised of hydrogel -fornng
absor.bent 10 pol yner, these fluid storage conponents 434 and 436 are
further bonded to substrates 435 and 437, respectively. Regardl ess of the
material conprising fluid storage conponents 434 and 436, both are fol ded
in a c-shape W@9%MEWn in Figure 6. A paper tissue |ayer 443PCHUSSHEIBT oned
under these upper fluid storage conponen Fs 434 and 436 and over fluid

di stribution conponent 442. This fluid & stribution conponent 15 442 is
posi ti oned undeAheatafiuihpkrviousftépshedt;communi cation with fluid storage
conmponents 434 gnd 43Qqapd;under fluid acquisition zone 438. Absorbent core
418 further includes a | uid storage c ne 60 that C ri ses
hydr ogel - f or mi né) ab<Br %ﬁ&%o%‘?@? @ Pfq‘%sﬂ}quﬁt E?"!S% A SOORF 9P Ui d

storage conponent 460mpssiggositioned underneath and in fluid com‘runi cation

with fluid 20  di sty buty Qi eRTRpECHid %?n e Mp%nénp bold btlixamiing iR e z-
conponent 460 is al so posjti one‘g&under ne | sition z 3 438.
Upon first exposure to a(ﬁ‘ﬂé‘ﬁ'ﬂ% 8 ycopath s“" uﬁ‘}ﬁ'@?“ss? 4 6‘8 S oo At Suid 3y

and 436 begin to swell, iacquisitisizonp, said etaleaspene uppercfiuid gorsge Omponenthzingfinl | y
saturated. Substrate Iay d’%ﬂg‘gé cﬁﬁﬂué\éﬁﬁonp&ﬁﬁ/ﬁ)maphé&eral expansi on of

storage conponents 434 an ursition zone 438. The
c-fol ding of upper f@Li d adluislacqusitionzons,cepble ‘lfi!?Fe'é{H! agugguschody, flyids. Pﬂ‘éﬂ‘&ﬁl lity
of these components to swedulistiom zorecbeingdit rieast pamiallytshemﬂidgd bytsalekasnaag dobe

vol d vol une of acqui si t1 Aec ¥ diifke oHiforAGRE PTGk & HkiYialf inEPEE Do

voi d vol unme of the acqui sj Qn zone Consequent sor ent

article is better able tdlufish ‘Eg%ﬁ%‘%ﬁq}%‘! s F%%“@)f aqueous body
fluids. 30 H. Tept Ietfidd aequisitondidtribodpni sérappnenRatapableneof I adgeiriag aMdi ch

an absorbent article such a@n b { 0,8 [ Uiy S

nmeasured by the follow ng qu |ﬁg€({usT§°g? 4\}\ﬁdséh hg.'ggdbé:'hddd&vefsmis ﬂ?ld
this particul ar purpose. W"R&@W@PB‘PWW‘ bging ppsitiaed WFH“E%‘PTE’G iy fuig
m ni mum of three sanpl es commanigitive witilsapa least@né Lgperr Mid Bdragd conpomes, dad at

statistically significant ubdes RRILN t dghlgnt the
I ntroduction of urine int %£§§d+a %nr %ﬁnﬂae daldhgéﬁ*sﬁomiﬁmhg’%n | tl ongl teing
97/ 34559 positioned underneath the fluid acquisition zone.

PCT/ US97/ 03287 37- 1) A pressure of O. 4 pS| (about 28 g/cnferr]) is

appl led t Oga di ﬁﬁ?{bi%ﬂﬁ /axgicle?t)f Clalt?l‘ g P{zgaa HHat Egragsol'&ﬁtdéo?gﬁn%mﬁy%ha I c

urine at arate ec are a e di aper
m nut e ti nEPRSEfinid qtorage cormnopenss ip dhe p{w strips that run longttudmally in the absorbent core,

further characterized in that the components are laterally spaced apart so as to form the fluid
acquistion zone upon contact with aqueous body fluids.

10.  The absorbent article of Claim 8 or Claim 9 characterized in that the absorbent core further
comprises at least ome lower fluid storage component positioned underneath the fluid
acquisition/distribution component, the at least one lower fluid storage component being wider than
the fluid acquisition zone formed by the laterally spaced apart upper fluid storage components.

11.  The absorbent article of Claim 9 or Claim 10, characterized in that the two upper fluid
storage components and the lower fluid storage component each comprise from 70 to 100%, by
weight of the respective storage component, of hydrogel-forming absorbent polymer; and wherein
the fluid acquisition/distribution layer comprises up to 30%, by weight of the
acquisition/distribution layer, of hydrogel-forming absorbent polymer. '

12, The absorbent article of Claim 9 or Claim 10, characterized in that the upper fluid storage
component(s) of the absorbent core comprises a collapsable polymeric foam material derived from
a high internal phase water in oil emulsion.

I

T



bet ween each | oadi ng. APPARATUS Condi ti oned room Tenperature and

hum dity controlled within the followng limts: Tenperature: 73- 2[err]F *
Rel ative Hum dity: 50 [err] 2% 10 Acqui sition Tester: otain from
Concord - Renn Co., 6315 Warrick St., Cincinnati, OH 45227. Part Test Bed
( PLEXI GLAS)WE8EMS¥ase - 6" x 20" x 1 " foam coveredw t h pBCHEsITBasne 15
backsheet material - foamtype: Density 1.0 Ib/ft[err] . IDL 24 psi Nozzle
Cover plate G aduated cylinders: VMR Scientific, (100 ml) Catal og

nurber: 28, ( TRabdrbent niBQQf Bly)of Claimé8,16] 18,10, of 12,088 actéFlzid fdthad! @O uidunber :

24711- 36 . s flask: . Scj.entific Catal

e by BEoBHAL PSRRI Lol

Col e- Par Risferdblyshermalbnbondyd stiffened fibey. (800) 323- 4340 25

Cat al og nunber: G 07523-20 Easy Load Punp Head: Col e-Parmer |nstrunent Co.

Cat al og nunber. g-075 18-02 Di.stilled water: - Conveni ent source Dry
Synt het i (l:y‘.Ur i il :agsopoe‘?'aa)’t(':c(])e &P E%ﬂfr %J%n%bs gg%%ﬁ&?'g& g %ﬂb&ﬁﬂ%dﬁe S'C'fm%em The
t est appatislegemprising! d be assenbl ed as shown in Figure 7. The test apparatus
i s- desi gnat edApy r£Mad pérvisustbgihes: 520. The test apparatus 520 is placed on
a suitable taﬁi e orba%gcp_ top. The test apparatus 520 conprises a supply of
synthetic urine 5214, Unp 528, a pair of electrical connectors (or
probes) 536, @hd zanshspshent ¢oen phsitionpd detwitncthe)opshess 28 the backsheét) nive tlysprbem unp

whi ch is equi pped dote domprigtkgip head 530 and 35 digital tinmer 532. The

Tyaonerr] tubing Do rkabiel BN bt ertiic Ry of bt i s liscton (e
punp 528 and fromthe prhep ®natactedo witheaguegup| bodi oftuidsr peskidnedTlim diseggofuiiubi ng
540 that runs fromthe cBiiiniftsn With tQofAdiB! ke AR ppér kD stbragdPéoiipsheat! Y hel d
over the sanple hol der b%illl:g inbt¥1e ?ongllo? 9m§st tgz?tq'un longitudinally in the absorbent core and
being -spa.éed apart so as to form a fluid acquistion zone upon contact with
aqueous body fluids, and characterized in that both fluid storage
components comprise a fluid stable macrostructure of interconnected,
hydrogel-forming absorbent polymer particles;

(#4) a fluid acquisition zone capable of receiving aqueous body fluids, said fluid
acquistion zone being at least partially surrounded by the two upper fluid
storage components and positioned at least partially beneath the fluid
discharge region of the absorbent core;

3) a fluid acquisition/distribution component capable of acquiring and
trénsporting aqueous body fluids, at Jeast a portion of this fluid
acquisition/distribution component being positioned underneath and in fluid
communication with the two upper fluid storage components, and at least a
portion of the fluid acquisition/distribution component being positioned
underneath the fluid acquisition zone, characterized in that the fluid
acquisition/distribution component comprises chemically stiffened cellulosic
fibers that are thermally bonded with a thermoplastic material; and

1) a lower fluid storage component positioned underneath the fluid
acquisition/distribution component and in fluid communication therewith,
the lower fluid storage component being wider than the fluid acquisition
zone, characterized in that the lower fluid storage component comprises a
material selected from the group consisting of a fluid stable macrostructure
of interconnected, hydrogel-forming absorbent polymer particles and a
polymeric foam material.

* < L L] s *



WD 97/ 34559

PCT/ US97/ 03287 -38- (not shown). The end of the tygon[err] tubing 540 that
runs to the sanple hol der 546 al so contains a nozzle 542 for directing the
~synthetic urine onto the test sanple. The sanple hol der 546 conprises a
PLEXI GLAS t eWOBUBMSS% f oam base 550, and a cover plate 552.F GI"HQ&F 7 bed
548 is shown schematically in Fig. 7 as conprising a 5 PLEXI GLAS base
plate for sinplicity. The test bed 2€2 houl d al so have four PLEXI GLAS
wal | s which stand upright fromthe b nd surround the diaper sanple 510.
This prevents synthetic urine fromrunning out of the test bed 548 during
the test. The foam base 550 is placed on top of the PLEXI G AS base pl ate
548 so that the pressure on the sanple will be equalized during the test. A
di aper sanple 510 is placed on the foam 10 base with its topsheet facing
upward. The cowlr plate 552 is then placed on top of the diaper sanple so
that the cylindrical liquid directing colum 556 and opening 558 in the
cover plate are iR the transverse center ofsthe diaper sanple. VEights 560
are then placed on\the cover plate 552 so %at a pressure of 0.4

applied to the diapgr sanple. The electricpl probes 536 are art dged SO
-that they just touch*the topsheet of the 1 di aper sanple in/the region
where synthetic uri i i . i pcat ed
out si de, and on opppsite sfd of—tte—TyHmdrcat—t+euich di'r ect { ng ol um
556. The el ectrical| probes| 536 detect the presence of SLﬂJMﬁA*?ﬂﬂﬁl on
the topsheet of the| di aper| sappl-e~\Vhen-al-l-of.the synthetic ur|ne has been
acquired by the diaper sanple, the electrical connectionfbetweep the

el ectrical probes 586 w ||} berbroken—Ihis ML__wyrUV| e 20 the{tme—24r
the test sanple to pcquiref a givenigush or ldad (i.e.; 50 nl) of synthetic
urine. SYNTHETI C URI NE PREPARATI ONi Medsure fgur i1, 000{m {portiofs of .
distilled water into\a clegn,} dry pb,000 m Enl enneyer |fl &sk. d a stirring
bar to the flask and ace| the flakk gn a magnetjc stirring ate.

Carefully transfer the yi sylknt hetfc yrine nlxtuke info { fl ask
til
I N¢

containing the 4; Q0 25 n of dibstilil ed watter.! A fﬁnne y hel pf ul
in preventing 2@ssS of “th Hevt dynugin nixture.IR nse t heftunng 2 the
Erl enmyer flask([with the | f@st; 14 00p m} porti on of distilled mater sfo that a
total of 5,000 of g@sti}-led-yatbr iis added tof the tla$ | ow t|he
solution to stin until all sqliqs ar e 1di ssol yved.i Ldbel—ap e the flask;
di scard any sol §tion re hi nig dfter 4 days. {30 Latger vol unfes of
synthetic urine’(nultiples|ofi 51000 nli) may Be madg i{ gféater vol Unes are
required. Use appropriate]y liar der { voljunes of distijl | ¢d ter (for exanple,

10,000 nl in a 12,000 nl [kbntki ner) arnd the appriopry ate
synurine nixture p: ggaqes e g i _2inadkages flor 10, DO) m
1) Cut any el ast out] pf i ke tgst {di aper iso & hat\, §he

flat. Place the 30——~”’A / \

!
y L

—

nber of dry
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di aper on top .of the piece of foamin the acquisition tester base. The

di aper should be placed with the topsheet of the diaper facing upward, so

that the synthetic urine WO 97/ 34559

PCT/ US97/ 03287 -39- will be applied to the topsheet. The di aper shoul d be

positioned swddms4ssei ne delivery nozzle is approxi mately 3 RGTAREORFHOmM t he
front edge of the diaper. 2) Pl ace the cover plate assenbly on the

di aper. 3) Gently place the appropriate weights on the cover plate so

that a pressure of 0.4 psi 5 i@/haced on the diaper. 4) Move t he
ring stand into position so that the nozzle is directly above the center of
the cylindrical liquid directing colum. Lower the ring until the nozzle

extends 2" (about 5 cn) above the surface of the diaper. Position the
nozzle so that it is perpendicular to the bench top. 10 5) Start the
punp. 6) The punp wi Il begin dispensing the specified volunme of synthetic

urine*, and the timer will run until that volune has been absorbed by the
di aper. Wen all of the3§!uid has been abs&bed by the diaper, the

Acqui sition Ti for th¢ volume of synthetifc urine added (50m ) will appear
on the digital p . 15 7) At a 5 ninute qgui | ibratigngginme has

el apsed, the test cleiwll autonﬂtically repeat,. The test/cycle will run
t he desired nunber tilmes so that] a spegific vplunme of nthetic urine is
applied to the d¢i ; ' tS,gg UN
distilled §& ubi ng.l Cl eary t he surfac p e
contacts | ocat S| cypase off the top plate tu h 20 a
smal | bruq&zon A ed
around the it not. possi bhe towringe, Dhe sygth e 83t of
t he t ubi nggor - : ever yl 3
nonths to nai pfain fir, : ) -deriv

col | apsabl e_fyamgi s udgd e rdges/copponént Jayco
synthetic } } 2 20 f

87.8[err]F. Fly d acqufstiop rates/shoul/d be nmegsured at tRis tenperature.
WO 97/ 34559 48
PCT/ US97/ 032§ 4 60 42
46
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40 What is clained is: 1. An absorbent article for absorbing body
fluids, the absorbent article conprising a fluid pervious topsheet, a
backsheet, and an absorbent core positioned between the topsheet and the
backsheet, characterized in that the absorbent article exhibits naintained
fluid acqui siwDem3458% es for two successive fluid | oads of sHETHENOR8Yr | ne;
and further characterized in that the absorbent article, when considering
only the topsheet, backsheet and absqgrbent core, has a thickness when dry
of not nore than 0.5 inches. 2. gbsorbent article for absorbing body
fluids, the absorbent article conprising a fluid pervious topsheet, a
backsheet, and an absorbent core positioned between the topsheet and the
backsheet; characterized in that the absorbent article exhibits naintained
fluid acquisition rates for each of three, preferably four successive fluid
| oads of synthetic urine; and further characterized in that the absorbent
article, when conS|der|n only the topshe%%3 backsheet and absor bent core,
has a thi ckness when d€¥0of not more than Qilnches : The absor bent
article of A&yl or Aaim2, fu hﬂfr characteri zed |n th
three successive N uid oads is 5 of synthet®®@ urine, of the | oads
is dispensed into tNe afnticle at afrate off 10 m /sec nd 5 mnute

equi | i brat imggperiod®is pggxkﬁfd bet ween gach oy/t ccgssive | oads. 4.
The absor bent ticle of alm 3, Whereinf the f

ach of the

urd acquifsition rate for

the first fluid a)llt\:r\cfm- sec. 5.
An absor bent arfyi f Ox abgor dﬁz%%ié* z r geny” arfd\cl e
conprisin f ' Hegt = DacRSTEet NN core
positi oned bet ngt he{¥o e d e HacKksheet ./ char get eri zed t hat

t he absorb ' 34 ; } 5+

successi ve bl for
absor bi ng body ffuidg; the apsorbent article ¢gonprising fluid pervious
topsheet, a bacKsheét, and gn absorbent core positioned ween t he
topsheet and tle b2k sheet ;/ characterized in/that the a bent article
exhibits incrgased fluid quisition rates 242 each of three, preferably
four, succeE? ve fluid |l o of synthetic urine. 7. The absor bent
article of m5 or Caimé6, char lg;jz@d in that each of the successive

fluid loads is 50 mM of synthetic urine, each of the |oads i's di spensed
into the article at a rate of 10 m/sec, and a 5 mnute equilibration

period is provided between each of the successive |oads. 8. An _
absorbent article useful for absorbing di scharged aqueous body fluids, the
absorbent article conp3b§ing: WO 97/ 345%%g

PCT/ US97/ 0328¢,
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41 °A) a fluid pervious topsheet; B) a backsheet; O an absor bent
between the topsheet and the backsheet, the absorbent core conprising: (1)
‘at | east one upper fluid storage conponent capable of expanding in the z-
di rection when contacted with aqueous body fluids to forma fluid

-acqui sition wome3dssai d at | east one upper fluid storage coRPBHEHBHWE ng in
direct fluid communication with the topsheet; (2) a fluid acquisition
zone capabl e of receiving aqueous bggy | uids, said fluid acquistion zone
being at |east partially surrounded % aid at | east one upper fluid
storage conponent and positioned at |east partially beneath the fluid

di scharge region of the absorbent core; and (3) a fluid

acqui sition/distribution conponent capable of acquiring and transporting
aqueous body fluids, at least a portion of this fluid

acqui sition/distribution conponent being positioned underneath and in fluid
comuni cation with said at |east one upper fluid storage conponent, and at
| east a portion of the fluid acquisition/distribution conmponent being
positi oned underneath the fluid acquisition zone. 9. The absor bent
article of dagim8 characterized in that the absorbent core conprises two
upper fluid ge conponents in the for f strips that run

| ongi tudi nal Iy in\t{he absorbent core, fuf%%@r cb2act eri zed4¥ that the
conponents are | ategal4d3s spaced apart so as to formthe fluid acquistion
zone upon contact w th jaqueous body fluids.. 10. The absorbgnt article of
Caim8 or Caim9 charjacterized in that fthe alysorbent core further
conprises at least one |ower fluid storage conponent positiophed underneath

the fluid acqui sg AReRES—E-Re aY ower fluid
st orage conpone el W d quhan the gluid Ui sit] € med by the
| ateral |y spacefy a t r fluid storage coﬂg nent s i absor bent
article of C ai ai 0, racterized in th e r fluid
st orage conpon and e NPwer T1lu storage conp nt/e rise from
70 to 100% byywe '

hydr ogel - f or nj apsor beqt | ynmey; d erein tRe ui

acqui sition/ dystQ~ buthgn ay CONPr i 3¢S t % ig f the
acqui sition/ gysgributifon | dyey, drggel -t g sof bent pol yRer. 12.
The absor ' ' ' j

upper fluid si/orage conponehi(s) o €[ absorbeht core conprises a

col | apsabl e pol yneric foanynmaterial derlived frgma high internal phase
water in ohhaenuIS|on. 4/4 460 442

Fig. 6
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.PCT/ US97/ 03287 42 13. The absorbent article of any of Qains 8 9, 10,
11, or 12, characterized in that the fluid acquisition/distribution |ayer
of the absorbent core conprises chemcally stiffened cell uJ,&gL&w{,;zgfr S,
preferably twepHHb$y bonded stiffened fibers. 14. An absorbent article
capabl e of absorbi ng di scharged aqueous body fluids, the absorbent article
conprising: A a fluid pervious topsheet; B) a backsheet; O an
absorbent core positioned between t B/ psheet and the backsheet, the
absorbent core conprising: (1) two upper fluid storage conponents capable
of expanding in the z-direction when contacted w th aqueous body fl uids
positioned in direct fluid conmunication with the topsheet, the two upper
fluid storage conmponents being in the formof strips that run

|l ongitudinally in the absorbent core and bei ng spaced apart so as to forma
fluid acqui stion zone upon contact wth aqueous body fluids, and
characterized in that both fluid storage conponents conprise a fluid stable
macrostructure of interconnectedh5]gdrogel-fogg%?g absor bent pol yner

particles; (2) a fluid acquisitjon zone e of receiving aqueous
body fluids, said fluid acqui st] e¥ng at |east partially surrounded
by the two upper fluid storagq § onent gt and positioned at |east partially
beneath the fluid discharge rdqg| of t absorbent core; (3) a fluid
acquisition/distri | nen ablle of acquiring and transporting
aqueous body flyFds, at |e rti this fl

acqui sition/digtributiongZo ent ng \li erfed underneath and in fluid
comuni catiopfwith the T or agg\conponents, and at |east a
portion of tffe fluid agQui gytion/dis\ribution onent beirgpgositioned
underneath tfe fluid quifgi tion z0g3p character\zed i at the fluid
acqui sition/ffli stributifpn nponent conprises ch 'y stiffened
cellulosic flbers thatffarefthermally bonded w th)&\thernoplastic materi al;
and (4) a\\ower flujd or agegggmponent posi ti underneath the fluid
acqui sition/dNstri buti@n nent and in fluid ¢o ni cation therewth,

the |l ower flui¥ storagq\c onent being w der than \ttke fluid acquisition

zone, characterNged in {h the lower fluid stofage}lcpnponent conprises a
material selecte rom-t roup consisting of stabl e
macrostructure 524
538
538
560
24 536 4/ | —s60
536 3 _ 550
556 / 558 \ \
552
548



of"‘i nt erconnect ed, hydrogel -formi ng absorbent pol ymer parti C|%;§qg -8
polyneric foam materi al .
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In one aspect, the
present invention relates
to  absorbent articles
(10) that maintain or
increase fluid-rates when
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subjected to  successive 37
flvid loads. A test method
is described for measuring
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fluid acquisiion rates.
In another aspect, the
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invention relates to an
absorbent article (10)
useful for absorbing
discharged aqueous body
fluids that comprises: A)
2 fluid pervious topsheet
(12); B) a backsheet (14);
and C) an absorbent core
(18) positioned between
the topsheet and the

I
8 4

0

&

backsheet, the absorbent core comprising: (1) at least one upper fluid storage component (34, 36) capable of expanding in the z-direction
when contacted with aqueous body fluids, said at least one upper fluid storage component being in direct fluid communication with the
topsheet and at least partially forming a fluid acquisition zone (38); (2) a fluid acquisition zone (38) capable of receiving aqueous body
fluids, said fluid acquisition zone being at least partially surrounded by said a least one upper fluid storage component and positioned at least
partially beneath the fluid discharge region of the absorbent core; (3) a fluid acquisition/distribution component (42) capable of acquiring
and transporting aqueous body fluids, at least a portion of this fluid acquisition/distribution component being positioned underneath and in

fluid communication with said at least one fluid storage component,

and at least a portion of the fluid acquisition/distrsibution component

being positioned underncath, and in fluid communication with the fluid acquisition zone of the absorbent core; and (4) preferably, at least
one lower fluid storage component (60) positioned undemeath the fluid acquisition/distribution component and in fluid communication
therewith, at least a portion of this lower storage component being positioned undemeath the fluid acquisition zone.




