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20  The superabsorbent polymer particles need first to be able to absorb the liquid exudates fast. The
absorption speed of superabsorbent polymer particles has generally been characterized in the
prior art by measuring the Free Swell Rate (F'SR) of the particles.

In addition to having a high absorption speed, the superabsorbent polymer particles
present in the core need to be also highly permeable to liquid. A poor permeability of the

25  superabsorbent polymer particles may induce leakage of the absorbent article due to gel blocking.
Gel blocking can occur in the absorbent core when swelling superabsorbent polymer particles
block the void spaces between the particles. In such a case, the liquid exudates can not or only
slowly reach underneath layers of superabsorbent polymer particles disposed in the core. The
liquid exudates remain on the surface of the absorbent core and may therefore leak from the

30  diaper.

The permeability of the superabsorbent polymer particles has typically been characterized
in the prior art by measuring the SFC (Saline Flow Conductivity) of the particles. This parameter
is measured at equilibrium, i.e. the measure is performed on a fully preswollen gel bed of

superabsorbent polymer particles.



2 However, the inventors have now surprisingly found that superabsorbent
pol ymer particles having high FSR and hi gh SFC val ues do not automatically
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DESCRI PTI OF THE DRAW NGS is a plan view of a diaper in
accor darfée"$F¢-h an enbodi nent of the present invention. Fig. 2is a
cross sectional view of the diaper shown in Fig. 1 taken along the
sectional line 2-2 of Fig. 1. 25Fig. 3 is a partial cross sectional view of

an a¥sorbent core layer in %MM@%%@WE FN‘éEN@IQN)dl ment of this invention.
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absorbent core require a time to reach an uptake of 20 g/g (120) of less than 240 s as measured

according to the K(t) test method.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of a diaper in accordance with an embodiment of the present
invention.
Fig. 2 is a cross sectional view of the diaper shown in Fig. 1 taken along the sectional line
2-2 of Fig. 1.
25 Fig. 3 is a partial cross sectional view of an absorbent core layer in accordance with an
embodiment of this invention.
Fig. 4 is a partial cross sectional view of an absorbent core layer in accordance with
another embodiment of this invention.
Fig. 5a is a partial sectional view of an absorbent core comprising a combination of the
30  first and second absorbent core layers illustrated in Figs. 3 and 4.
Fig. 5b is a partial sectional view of an absorbent core comprising a combination of the
first and second absorbent core layers illustrated in Figs. 3 and 4.

Fig. 6 is a schematic representation of a theometer.



for conducting the Dynam c Effective Perneability and Uptake Kinetics
Measur enment Test. Fig. 8 is a cross-sectional side view of a

pi st on/ cywonderi7aesenbl y for use in conducting the DynamCe/uSkéieosine
Pernmeability and Uptake Kinetics Measurenent Test 5Fig. 9 is a top view of
a piston head suitable for use in the piston/cylinder assenbly shown in

Fig. 8. Fig. 10 is a partial cross-sectional side view of a suitable
perneabi lity neasurenment system for cohducting the Urine Perneability
Measur enment Test. Fig. 11 is a cross-sectional side view of a
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Acquissi tion Tast9 isiQuopLbéw io$ adpigb@ PRHdCsuitetfIE ESeikkiinghd PtodRY Aker hiteghly as a
function of time for the conparative exanples 1 and 2 and Exanple 1 as
measur edQ¥RBYId8y to the K(t) Test Method Fig. 15B is a graphic

representingfi.QOWBuaE§HMngkge@§ma,ﬁ&ﬂekkoa?gkmh%nﬁp&ﬁkaﬁM§lﬁ&m&@maﬁrative
exanples 1 and 2 and anpl e 2 as measured according to the K(t) Test
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more specifically, refers to devices that aré placed against or in
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t he absdribehdisafiot ihelseellisg phadé.aper or trai ning 30pant. WO
2012{5174026Pgirg/. l]§219 gf Zcéo(ggl—ge]égignal view of a suitable Flat Acquisition measurement system for
conducting the Flat Acquisition Test
Fig. 15A is a graphic representing the uptake in g/g as a function of time for the
comparative examples 1 and 2 and Example 1 as measured according to the K(t) Test Method
Fig. 15B is a graphic representing the uptake in g/g as a function of time for the

20  comparative examples 1 and 2 and Example 2 as measured according to the K(t) Test Method

DETAILED DESCRIPTION OF THE INVENTION

Absorbent article” is used herein to refer to devices that absorb and contain body

exudates, and, more specifically, refers to devices that are placed against or in proximity to the

25 body of the wearer to absorb and contain the various exudates discharged from the body.
Absorbent articles include diapers, training pants, adult incontinence undergarments, feminine
hygiene products and the like. As used herein, the term "body fluids" or "body exudates"
includes, but is not limited to, urine, blood, vaginal discharges, breast milk, sweat and fecal
matter. In some embodiments of the present invention, the absorbent article is a diaper or training

30  pant.

“Absorbent core” is used herein to refer to a structure disposed between a topsheet and

backsheet of an absorbent article for absorbing and containing liquid received by the absorbent



4 article. This structure may conprise one or nore substrate |ayer(s),
super absor bent pol yner particles disposed on the one or nore substrate
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30 “Airfelt” is used herein to refer to comminuted wood pulp, which is a form of cellulosic

fiber.



regions of the absorbent article. The length of both the front portion and
the back portion is one third of the overall length of the article starting
at the respeotnveo2bront and back wai st edges. For enbodiPEEAISS)12iMBNEI N t he
front and/ or back wai st edge is/are not configured as a straight |ine
extending in parallel to the transverse centerline of the absorbent
article, the length of the 20 absorbent article is determ ned on or
parallel to the longitudinal centerling by starting fromthe point of the
front wai st edge which is closest to the transverse centerline and
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"Attached" is used herein to refer to conflguratlons wher eby a first

el engnt is digfec secur.ed to another Lxing th r st.
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known i rEXfoRging ip pagadlel to the transverse centerline of the absorbent article, the length of the
20  absorbent article is determined on or parallel to the longitudinal centerline by starting from the
point of the front waist edge which is closest to the transverse centerline and terminating at the

point of back waist edge which is closest to the transverse centerline.

“Crotch portion” is used herein to refer to the region of the article positioned in the center
25  of the article between the front and the back portion of the article. The length of the crotch

portion is one third of the overall length of the article.

A “nonwoven” is used herein to refer to a manufactured sheet, web or batt of directionally

or randomly orientated fibers, bonded by friction, and/or cohesion and/or adhesion, excluding

30  paper and products which are woven, knitted, tufted, stitch-bonded incorporating binding yarns
or filaments, or felted by wet-milling, whether or not additionally needled. The fibers may be of
natural or man-made origin and may be staple or continuous filaments or be formed in situ.

Commercially available fibers have diameters ranging from less than about 0.001 mm to more



Fig. 1 is a plan view of an absorbent article 10 according to sone

enbodi nents of the present invention. The absorbent article 10 is shown in
its flat worpiamieat racted state (i.e., wthout el asticPCchdise@d/ 042112
contraction) and portions of the absorbent article 10 are cut away to nore
clearly show the underlying structure of the diaper 10. A portion of the
absorbent article 10 that 20contacts a wearer is facing the viewer in Fig.
1. The absorbent article 10 generally Gonprises a chassis 12 and an
absorbent core 14 disposed in the chassis 12. The chassis 12 of the
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conprise elastic nmenbers 28. One end portion of the absorbent article 10 is
conf i qurRSHSHETSIPETHEEMt portion 30 and the other end portion is configured
as the back portion 32 of the absorbent article 10. The 30i nternedi ate
portion of the absorbent article 10 is configured as the crotch portion 34,
whi ch ext endsAfteshgit Bdsehbergingetaieely ¢magyries vareaby Hefisaelkmprit dBe&lY30 and
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fastgning nenber 46 and at | east one | andi ng zone 48. The absor bent
article 10 may al so i nclude such other features as are known in the art
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por tion @huatke WRakrk id@aEiht M3 vd2ver ¢ FRI M IIBYaRBARANGIEY 1@BcheiNly @bMbSAdeE aVal st .
Wien fastened, the fastening systemcarries a tensile |oad around the

arti cl e dhaisistl2 arhan sbsgeriicaty Isyipeslimpeshastiivian article user to hold one
el ement of thg. LR]LEND Y IRY:DLGHIn FHER ﬁ)sintf*}% 1 A8} eNhH%e TRITREH b%§¥ ognﬁ

connect the front 15portion 30 to the back portion in at |eas WO

pl aces. abbrirbentarjiclsel Oadhi elasels 1 hmey gpmprise an outer covering 16 including a topsheet 18,

which may be liquid pervious, and/or a backsheet 20, which may be liquid impervious. The
25  absorbent core 14 may be encased between the topsheet 18 and the backsheet 20. The chassis 12
may also include side panels 22, elasticized leg cuffs 24, and an elastic waist feature 26.
The leg cuffs 24 and the elastic waist feature 26 may each typically comprise elastic
members 28. One end portion of the absorbent article 10 is configured as the front portion 30
and the other end portion is configured as the back portion 32 of the absorbent article 10. The
30  intermediate portion of the absorbent article 10 is configured as the crotch portion 34, which
extends longitudinally between the front and the back portions 30 and 32.
The absorbent article 10 is depicted in Fig. 1 with its longitudinal centerline 36 and its

transverse centerline 38. The periphery 40 of the absorbent article 10 is defined by the outer



mani pul ati on of bond strengths between the fastening device el enents.
According to certain enbodi nents, the absorbent article 10 nay be provided
with a rewol2opabh@sf ast eni ng system or nay alternativel pCoaspeiewirderl i n t he
formof a pant-type diaper. Wen the absorbent article is a diaper, it may
conprise a re-closable fastening systemjoined to 20the chassis for
securing the diaper to a wearer. When the absorbent article is a pant-type
di aper, the article may conprise at | east two side panels joined to each
other to forma pant. The absorbent core The absorbent core

conpr i sesgatofltieagtsord¥alyiclond] ighthidf the ipeitabisd ebent2 pol yorerallp patilditethe25
based on _the wei ght .of .the core, . excludi t i ght  of an onwpven web
stoh a et EMeadt B NGBS iRl BPmafe R s BRYRERY, he
absor bent4 rapb&ween the lonighudmredges @P eeteedlyqritidi ©eint Sanstdie @bedinbéribf der e

o S5 B S D Bl URSHEDS L BSOE POLTELPRLL Lo 9

enbodi MaBdsBonet fi@eraldSOéhiIRNUG 6T & 1€ E IMamgabnd Mast 99% by wei ght of
super absor bent polyner particles. These enbodi nents are particul ar

preferred si d&e aBp&smbaicleatl may ako dnghle;surthgther rpgrs s &y @é}‘ﬁl‘aﬁ‘eth‘é%‘(‘“

super abspuiRend B! MEREar RAT fainGlk 8Faidt \eRh ftulrds, HavRs and @HU&E D pbiiak BaRs finvhen
dry in conmparison with the thickness of conventional absorbent articles

havi ng #°RigHERt Apgbetisfchyaraates onah adbdetabiamraratersihkowndp e agisandi r f el t

and the Jii ke iddcasddii U phONDNESHURELAREY, PANKo PPl 3B, particles. The
reduced t hi €kness helps to inprove the fit and the confort when the article

is pdsitionedn oidet thdegpethe apsorbeqy article 10 inplage peous sodiarp it pastatpertigh b hisent
core co i - r t “@%§£ rte per
area of P%§§%8ﬁ?8q%§6%gg?ggﬁg&t%%Zm%gﬁ 5 gﬁﬁgg%?p%%%qﬁgﬁggdgt%%g k 151 n
sone endiomei ®, forhdeg@bgmitgéntand an ertecdnpriss edVhan fasimeddgbe drtnimg syftem

super abs t r i cl r e . fro to 1 r 150
o’ 1000 ariis PR KETsRBb kg PEh 25R Sk NIl ket TRt o
of the amwld @eelenkneofabsiastbmng syarehi, shoh as drgfadteirg eeobig A6 om0 wodnecf the front
supeyrabsor ben ol r particles. to have good absorption properties as well
2o L0 baBiry P RE A PR b v Y PR 3PP Y Phe iR e e ver
20 supenalsdiioe ot bl syemithspanides leSaunengalese plegsant in the front and back
portions, though especially jn back portion anpunt nmay be | ow (or, even
Dero) . Th somEtarBRaT rEn tmbaaRs S EOCH T RO M Y 48 PAR RS b Farount
of superadsisle BeRninROdyYERI orPakyt hiCI @S vEle he abi@cieinah€ forf ofl £stipanigRe 9/ n2,

or less than 200 g/n®, alternatively from25 to 300 ?/nﬂ, or 50 to 200 g/ n®
or 50 t owﬁ%thﬁﬁhs@r At PrHEC bat Qla%rltt il CORPETset trilgsalle Tastening system joined to

20  the chassis for securing the diaper to a wearer. When the absorbent article is a pant-type diaper,

the article may comprise at least two side panels joined to each other to form a pant.

The absorbent core

The absorbent core comprises at least 90% by weight of superabsorbent polymer particles
25  based on the weight of the core, excluding the weight of any nonwoven web such as substrate

layers and cover layers that might be comprised by the absorbent core.

In some preferred embodiments, the absorbent core comprises at least 95% by weight of
superabsorbent polymer particles.
30
In some more preferred embodiments, the absorbent core comprises at least 98% by

weight of superabsorbent polymer particles.



25 In sone enbodi ments, the absorbent core may further conprise m nor
anounts of an absorbent material other than superabsorbent polyner

particl eswoesg/17ai26f el t. In sone enbodi nents, the absor pemuSecarm411ypi cal |y
conprises |less than 5% by weight of airfelt, preferably |less than 2% and
nore preferably is airfelt free. 30 The absorbent core has a dry

t hi ckness at the crotch point of the article of less than 10 mm preferably
less than 5 mm nore preferably less than 3 mm even nore preferably |ess
than 1.5 mm alternatively from0.1 to 10 mm preferably fromO0.2 to 5 nmm
nor e pref er alih yonfia ©rn hode prit¥Err2Q GBPATASRE BETIbUISBOL 261042thp@se? at lpasB 99inbyeven
nor e preft?rhz%%ky Lragsngﬂ()). Lo éLr'% lrm% as neasured according to the test

met hod sELEBGE “BEFBW O THE YBLEFBET core is thus suffici ently thin conpared
to conventional airfelt containing absorbent cores. Thereby, fit and
confort is sybstantially inproved. 5The superabsorbent. pol yner .particles
The super absd BB OIS CRR L BT B LGSO R BHEBR PRVt P ray
be ofs niperskedge shapeasbsoftRar p@yiir Haldds ¢y @eallyalen seduCeddhRREYsE Suhei UBEIRS,

fl akes, spheres, powders, platelets and other shapes and fornms known to
per sons SKPHEE W thethigkpesg ot Sopepiabpberenylighhs haying fihighes amppnt e

enbodi MeRhentibe aBdRRhARGRFMENuclP@d Ykl aR@ e Idcaf Q@AM {8 sbp@absdBesihape
of fibers, i.e. el onﬂat ed, acicul ar superabsorbent polyner particles. In
t

t hose erf9bdicienttslest hge sdpedabiskraseAeippét Yarpve detfitcindsthe icpafast waseths mi nor
di mensi ofidid isPosiforRA®h @fe Wfardrhe fiber) of less than about 1 mm usually

| ess than about 500 p m and preferably less than 250 p mdown to 50 p m
The 10ength of the fibers is preferably about 3 mmto about 100 nm The

fibers can akso,RG 1hdolfindhRl MhO 36’sokb%ﬂt9_é°o'ké aéB‘FdHriséSh% %@é}% € MR- of

15AI ternatively, in sone preferred enbodi nents, superabsorbent pol yner
parti cl espaibspivenipobsen parisleeprriasn of fremse 22¢bd/nl pk )0parlfdty/es or A¥rior di ng
to the plroﬁég);ﬁz invention and in contrast to fibers, "spherical-like
particles ave a longest and a smallest dinmension with a particulate ratio
of longest to smallest particle dinension in the range of 1-5, where a

val of 1 ul d equat.e .a rfectl herical particle and 5 woul d all ow
for Some devitht O 17 UmBER: aPEREPRELY 98 sfiiae, %) AVth BB Hent s,
t he supeuphssoiveintpopalcy prREiclpapdriathes fiomyl Obay €5 ghaf, ok ¢5@®toslione gof’, brexe t han
850 pm or_fraom 50 85 ,preferably from 100 tao 50 m re .

e ot or by Py 5o oSO M ch ERLR matGE LD HE o TeDARATREL g usp
220. 2- 0%ombHpsr sl hentunD @ YdpéraartiehC pegnikRaVWan@led foehalel Beddy abptparti cl e
size help to . increase the surface area of the absorbent material which is

i n cont dEEPEHE 1S W HuasdOo euH It 1R (@ REV e ditend (ot | BstWaFEolpYesh 250f

i quicd expdadsebent polymer! PRSP @FARROTBERAt ROIEMBONP KL ibedke podsRS Uhogh t he
present invention Include a variety of water-insoluble, but water-swellable

pol yrer Seepill| 18 ek DNyt apayebylRah (9t $w8 45F0)f [uiserae embetimsaisy hsr s

mat er i al §s @b $6RETRphi¥esKBOWdoB ahifdGn @t supégﬁao@&h@p&%mar EshgRtu Ry mer
particles may for exanple be obtained frominverse 0 phase suspensi on

pol yrrer iareatdldess thas 36@ 't trdelssithan 208 2/iPagltcrgively (8402 063 08redn oS30 Pt No.
descr | ped o 1 M EBEEH vRba SR 000r b102035, 2006/ 0256994 and
2010750068520. | n sone
In some embodiments, the absorbent core may further comprise minor amounts of an
absorbent material other than superabsorbent polymer particles, e.g. airfelt.
In some embodiments, the absorbent core typically comprises less than 5% by weight of airfelt,
preferably less than 2% and more preferably is airfelt free.
30
The absorbent core has a dry thickness at the crotch point of the article of less than 10

mm, preferably less than 5 mm, more preferably less than 3 mm, even more preferably less than

1.5 mm, alternatively from 0.1 to 10 mm, preferably from 0.2 to 5 mm, more preferably from 0.3



WO 2012/ 174026PCT/ US2012/ 042112 10 enbodi nents, suitable superabsorbent

pol ynmer particles may be obtained by current state of the art production
processeswa0ixi7mase particul arly descri bed from page 1PCTiUSe@28R11D page
20, line 27 of WD 2006/ 083584. I n sone enbodi nents, the surface of
t he superabsorbent polynmer particles may be coated. 5 In such enbodi nents,
the coating makes surface sticky so that superabsorbent polynmer particles
cannot rearrange (so they cannot bl ock9voids) easily upon wetting. In sone
enbodi ments, the superabsorbent polyner particles may be coated with a

cat i oni cogohyneen nbregirelierably foat DOne ¢.5Spahysyenasweahadcnclingde theoésy arihod sar

pol yi m ne eri.agls whi.ch are reactive with at | east ope conponent. jncluded
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sel ect edohtamingt dbsorhend bgre € GRSy, ifin gndodon(fdr) ispabsyanealsy ingwoved. pri mary am ne
groups (e.g., polyvinylamne, polyallyl am ne); (2) polynmers having
secondary am ne groups (e.g., polyethyleneimne); and (3) polyners having

t ertisar yraripeatgsdepolytretparti@® Y N, N-di net hyl al kyl am ne). Practi cal
exanpl es of the cationic polymer are, for_ exanple, polyethyleneimne, a
modi fied 15 1p6IRETAYPEKR] RPBIRCR R wisgfubda ik BESHY BEHAr dPYdPE e in a
range sajudRbdsidRapat €he 201 VRAMNE) réeRDEI Qﬂaﬁﬂes@@bﬁﬁmfﬂ%msﬂﬁzr@y powadit, of

et hyl enei m ne, pol yet herani ne, pol yvi nE/I am ne, pol yal kyl am ne,
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more preferably 5,000, nost preferably 10,000 or nmore. Cationic polymers 20
havi g ahersi Htberyied: glpagates] acicilar suprspphtbenif polnes peitigles-Jo0hase embedmeRtys not
limted | I JBXi : - ' oo| ecul ar
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agai nst heaf thedomsofbyomgefilgmentoliat téebeswpenabsor bent pol yner particle, nore
preferably from apout .0.3 to 10 parts .b i ght ., and nost pref.erab from
Pbou 05t o SAPT i sinb Grdem R Sttnt e P b o RS B he
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ratio of longest to smallest particle dimension in the range of 1-5, where a value of 1 would

equate a perfectly spherical particle and 5 would allow for some deviation from such a spherical
20  particle. In such embodiments, the superabsorbent polymer particles may have a particle size of
less than 850 pm, or from 50 to 850 pm, preferably from 100 to 500 um, more preferably from
150 to 300 pm, as measured according to EDANA method WSP 220.2-05. Superabsorbent
polymer particles having a relatively low particle size help to increase the surface area of the
absorbent material which is in contact with liquid exudates and therefore support fast absorption

25  of liquid exudates.

The superabsorbent polymer particles useful in the present invention include a variety of
water-insoluble, but water-swellable polymers capable of absorbing large quantities of fluids.

Such polymers materials are generally known in the art.

Suitable superabsorbent polymer particles may for example be obtained from inverse
30  phase suspension polymerizations as described in U.S. Pat. No. 4,340,706 and U.S. Pat. No.
5,849,816 or from spray- or other gas-phase dispersion polymerizations as described in U.S.

Patent Applications No. 2009/0192035, 2009/0258994 and 2010/0068520. In some



As al ready nentioned above, superabsorbent polymer particles having high
SFC and FSR 5 values do not automatically conduct to fast acquisition
ti mes of wDqoixi7eoeddat es, especially at the first gush, pcTaS2eshemithe dry
super absor bent polyner particles first conme into contact with liquid. Dry
super absor bent polynmer particles are typically nore reluctant to absorb
wat er than wetted superabsorbent polyner particles since the diffusivity of
water into dry superabsorbent polyner Iparticles is |ower than the
diffusivity of water into wetted superabsorbent polyner particles. 10
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150f the prior art, especially at the first gush. Such superabsorbent
pol ymer particles are particularly

In some embodiments, the superabsorbent polymer particles may be coated with chitosan

30  materials such as the one disclosed in US 7 537 832 B2.



suitable for use in absorbent articles. I n sone enbodi nents, the
super absor bent pol yner particles have an effective perneability at 20

m nut es (WOQ@p120f74@b | east 5.10-8 cnR, or at |east 7.10-@cCar®o1e04A12 | east
8.5.10-8 20cn®, or of 5.10-8 cn2 to 1.10-6 cn2, or of 7.10-8 cnR to 5.10-7
cn2, or of 8.5.10-8 to 1.10-7 as neasured according to the K(t) test nethod
set out bel ow. I n sone enbodi nents, the superabsorbent pol yner
particles have a rati o between the mrilnum effective perneability and the
perneability at 20 m nutes (Km n/K20 ratio) of nore 25 than 0.75, or nore
than 0.8 or ﬁms@nah&mwﬁﬂ@dm&mmea$ungmﬂamman¢bhgwwpmﬁbbsK@ypmmﬂgmrmmahod set

out bel I n s enbodi nent.s the transi ent Kg ni and
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bet ween wF=sparti cl es throughout all the swelling process and especially in
the initial part of the swelling phase which is the nost critical for the
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of a preswollen |ayer of superabsorbent poly partic .e. the flow
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pol yner ;p@htdgelke Shai"ﬁ‘&'b@&h ﬁv&hgﬂe@lﬂmh\éla |ivero8is b blendon X Bhe Pfé'{xzn@@}ﬁh&thﬁ% when
a significant volume of the absorbent article is already wetted by the

liquid dxlidatddch 1¢H@§@llé@%@%@h@l§n anhihgs at yyers rapesripm stial avid peteke.es not
only at Ptol?edbgdrl?]e?ﬁ cHMs Qo Wi §91gﬁffllc£ﬁaeanﬁﬂgts gﬂglﬁeah 19%Bﬁ§n to su]'%erads hefl e

enbodi nent s e superabsor bent “pol ynmer particles may have a Free
Swel | RaIOés)memfpamlee tehraoraQy. dtongg 08 liqud coferifig dm @hsdrbeny Rregis gyrgyidagly by the to 1
o/ g/ / t

e ot Gide skl o fp@bnndl odtyter il b ifld rom e yIRETRE SRS, |
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cont i i rig e RUE, B ety ok RfoF Bl kPt OB R cur o
is appl ItElds i (80 tetklft% 1g&>| acb@dht ihe fehdesurtod dreaparBsditat f)dil@leelspimhdlesh@be initial
exposure to liquid. The inventors of the present invention have carefully investigated
20  superabsorbent polymer particles behaviour upon initial exposure to liquid. They have found that
certain, not yet publicly available superabsorbent polymer particles exhibit superior performance
when applied in absorbent cores containing no or very low amounts of airfelt. The superior
performance has lead to improved liquid acquisition, thus reducing the risk of leakage. It has
been found that superior superabsorbent polymer particles can be described in terms of the time it
25  takes for dry superabsorbent polymer particles to reach a certain liquid uptake when absorbing
against a confining pressure. Thereby, it is now possible to purposefully and easily select these
newly developed superabsorbent polymer particles, which are specifically suitable for use in
absorbent cores comprising little or no airfelt, without the need for additional extensive
investigation and testing.
30
According to the present invention, the superabsorbent polymer particles comprised by
the absorbent core in the front portion or the crotch portion of the article or by the whole

absorbent core require a time to reach an uptake of 20 g/g (T20) of less than 240 s, or less than



25 Super absorbent polynmer particles having a too | ow FSR val ue may not
require less than 240s to reach an uptake of 20 g/ g as neasured accordi ng
to the K(wP20est740pet hod of the present invention and w PCTaseeRMguzEm |y not
be able to absorb the liquid exudates as fast as necessary. However, as
stated above, superabsorbent polyner particles having a high FSR val ue do
not automatically |lead to high uptake values as neasured according to the
K(t) test method. 30 I n sonme entlddi nents, the superabsorbent pol ymer
particles may have a CRC (centrifuge retention capacity) value of nore than
20 g/ g, 6 sporlessttivan 924, g/lgss tion 166 sf ordess 2int 13050 glegsurairac2@ding tethed(g, or
24 to 30 / red according to EDANA net hod WSP 241. 2-05. The CRC
WO 2012/?%3%5@% 5@%%T&/042112 14 measures the liquid absorbed by the
super absor bent polyner particles for free swelling in excess |iquid.

Super absor be articles having a hi ue e preferred
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enbodi ments, the absorbent article may have an acquisition tinme for the
first gush of less than 30 s, preferably less than 27 s, as neasured

accordi ng t o 1§ kndbdbodhGehi, S ipdketod $he BEARMLRAL dl’ﬁﬁer%ftfél’&s cdipSsed by
acquisition tine is nmeasured on a baby dlager mhlch is 10 designated for
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Active Fintorfd Bord PR Qi g@&of%pgtnéasp@éog//% dj Qtﬁ@a[s%(ﬁg/é Corbe 25W33h 86 g}ga&yof
di apers size 4 or ers size nost ot her tradenanes).

absotbent) g te &0 é/ge ©1f'r9fr & piago Sl és abwersbeedtacgsuilipgnta thed()i tedt exethy S@hOIFtequi re
| ess thap 40 s to reach an uptake of 20 g/g as neasured according to the
K(t) test method can provide faster acquisition tinmes, especially at the
first gush and thus reduced | eakage, 15 in conparison wth the absor bent
articles of t or e t

appl i cation. ?rgéc tuarrté&(g)sf C?‘ﬁpzmﬁ%sor uPércoP géﬁ]tn&hy Sar IQS %“gh%?@&,i ng,
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pr esgnt vention i s hgwe ed t bsor bent cores n
e ot & s TR EUBRARF bebr Beh et PP e R A AR Firiveo, ' as
i |l ustrauggbld for Bdegn asostedt diicldhe substrate | ayer 64 of the absorbent |ayer
60 may be referred to as a dusting layer and has a first surface 78 which
faces the backsheet 20 of the diaper 10 and a second surface 80 which faces

t he super abso bente reaibysﬁﬁﬁfen@arthe Cdupéra&arbeﬁc (iﬁ[yfﬂieﬂgpetr@clésﬁ MRve Sane rﬁﬁf@dwae nts,
t he substrate | ayer IS a non-woven eyi such as a,multi-layered
non\/\overPeﬁ?ﬁ?f’@Pﬁt}éﬁt QIQanPWﬁS i BoHdeadt ¥ é@/e?@ &5 atdE&SE? 19 aﬁ%‘r &T Angash e 1<9r nor e

el th) own’l ay&rs10hbgt weenot b, %@'éﬂbqf(b@ Y8 5SL0 71 AE! sdbigs byt pat1d1 [t ed
to SVMS material, conp r|S|n% a spunbonded, a melt-blown and a furt her
spunbond@%”@ﬁ@éﬁmﬂvﬁéo§5§8FBﬁﬁﬂwﬂﬁ9éﬁoeﬁm#ﬁy i nclude a cover layer 70 as
illustrated in Fig. 4. The cover layer 70 may be a non-woven material such
as a nulti-layered 30 nonwoven material having spunbonded | ayers as outer

| ayers and oie sone gpbediments, btlhewnpqr@;z@bgntiH@bémmﬁictehélasmrm@waetmgleﬂl@

i ncl udi 1 si

mel t - blggﬁﬁgl Qg&¥ﬁ% %@Qg&%hﬁgﬁaggé gm%#t %ﬂggﬁg&gggg |nenﬁggpthe

subsiSr attbar Gy ror Gabrahdn D%@ramrenhahd)/%as Measared apmandfo thh& (s aevemetivesétal .

VO 2012/ 1?@8@\9 Pff;-rs/u&sglgg&{ngdﬁg' Eh% tﬂa§s1ent gel blocking is minimum and the liquid exudates
are able to travel fast through the void spaces present between the particles throughout all the
swelling process and especially in the initial part of the swelling phase which is the most critical
for the first gush.

30
For embodiments having more than one type of superabsorbent polymer particles, the

K(t) test method is carried out on a mixture of the more than one type of superabsorbent polymer



As illustrated in Fig. 3 and 4, the superabsorbent polyner particles 66 can
be deposited on the substrate layer 64 in clusters 90 of particles
conpri si nyol2arxi7aéas 94 and junction areas 96 between wrh@/usandoszieas 94.
As defined herein, |and areas 94 are areas where the thernoplastic adhesive
mat eri al does not contact the nonwoven substrate or the auxiliary adhesive
directly; 5 junction areas 96 are areas where the thernopl astic adhesive
mat eri al does contact the nonwoven sublstrate or the auxiliary adhesive
directly. The junction areas 96 contain little or no superabsorbent polyner
parti cl gerietes fithent amdharf®as podioana jhencabicbnpatieasr 9be cawlchaberteny apicet y  of
shapes incl%di g, but not limted to, circular, oval, square, rectangul ar,
trianguﬂ%??cgﬁg‘the | i ke. Thereby, the thernoplastic adhesive naterial 68
provi des cavities to hold the 10 superabsorbent polyner particles 66, and
thereby immobilizes this material. In further aspect, the ther | astic
adhesi ve mat OF NS SATSEIR, Gt Heelmefinh bRy aiBE e OSTRPITReR ¢ he
supersabsQuiientm PlpyRIRA BAUPMC (@S PeinRabing MeébSkdnaing LaAYebf Gdbre IthanS S0E

ot her enbodi nents, the thernppl astic adhesive material 68 wll also

penet r atREelgiblyduae heg 0 9r pimUdopdt et e 40 5E0 5 96 PR N HEP Yntits pihers ¢ es 66
and the spMshii &t €x 1@Y@m>Sfe. t hus providing for further inmobilization and
15af fixation. In some other enbodi nents, the absorbent core 14 may conprise
two absorbent |ayers, a first absorbent |ayer 60 and a second absor bent

layer 62. As hpesipnilalstit dleadhrddadcbRiing®® @OUHB TelihBethbd 38 RPIOLRERis! ayer
60 of the absorbent core 14 conprises a substrate |ayer 64, superabsorbent

pol yiver mprthad ie clesclpdlaged to e Hibisstmagtod cdyherpreg art.aig N Hestmpphogd yiieally
adhesi v hal icl .66
At hough ety [Pl Aty RGO By RO RE PR, (80 e
cover | dlevr resishcas mémsurd\ae cqiibilymmm. 70herdfpngs suchtseperityofbiny. podymer particles

Li kew s tdhl rat. i.n, Fi and 5B, tF e d sqrbent | ayer
62 of ¢ e BB adFR L L Ba b bR B d e R SR EARE AP G5 050N

super absotidie it alpaily merted by tthecliggd ¢dudarest Tiess embndins o sixhidit gobdybsorptidn and a

t her opl astic adhesi v teri 76 on.the superahsorbent 25 pol yner
partﬂ%lé@o E@SﬂﬁfW®hﬁﬁ“ﬁg “???ﬁ%?ggéga?S%ﬁ%ﬂlﬁé8 “absorbent |ayer 62 may

al so include a cover |ayer such as the cover layer 70 illustrated in Fig.

4. As nentioned above,. the substrate. |ayer 64 of the fjrst sor bent | ayer
50 may be rofbr R RaRenLs. RS yRpl PONAKT RTUCIS ey S e RIALE i e
faces theudatkeiedhin @0 onfis, bher oraparto 2G/a9)dr 8.336¢Qnek, 5t10.Base.c&hy/wbi ol faces
t he superabsorbent polymer particles 66. Likew se, the substrate |ayer 72
of the deE&F#/Sbsorbent 30 | ayer 62 may be referred to as a core cover and
has @ first surface 82 facing the topsheet 18 of the diaper 10 and a second
surface 84 facing the superabsorbent polyner particles 74. The first and
second subst rld¢ &ree SyeH Ragpfdhepuperabpgipepiedobidms pagcledisorrasuptbiaserdingite fe

adhesi vaabRut g WB.2RIZ(1 SAORBRGHLITARRRE QARHED ndGnPRIh BRr YichiGufcor m an
envel ope about the superabsorbent pol yner "‘particles 66 and 74 to hold the
super abs@tisenill proibjnterabgab tigwil awiclly uaded ng gonfinitg pressiie. @hnbente Badrtest14,

The are cQr i i bsor mer
particlgg&%§§q§§?§ﬁggggn F%§Z§R$$%%hh§g§ﬁ% %86&?ggﬁggﬁﬁaﬁggﬁgggggg%%ent
cor 2514 Samperabdoebepapdlyoer particky davibg atoo BwarSR cllw may nay reuire fesis thapyOsdie

i ncor por I odi t.S e t  pol r
par 1 o1 devcily gbil? 8% SRE R SIRBEK e i D s PHRESFRERE BRI BRHEEY . 1
I n sone aabltwel nadseqten@nine i aelintsabsbivahs liped ebslacbantstpe hymenrypliotvealres ar ea

extends entirely across.the absorben ore 14 .in e crofch portion. 34 of
Ehe: abscr it PEr Rt R ane s dr s & e SBo et P e B, on
does notlegixd @nd vpnke vahas aaaikastedtlberdibs artherit) earmetdd. i n the front and in
10t he back portions of the absorbent article 10. The first and second
abs ent layers 60 and 62 may be conbi ned together to formthe absorbent

core 14 such 14 ke dddlidst®, Sre¥ByerRo®EdipBlynR phrit1Bahat Ree SUTET aRaE@INRRNt

pol ymer particles 66 on the substrate |ayer 64 and the superabsorbent

pol ymer rﬁtéPtfcincqa%%?“?)élVaéﬂ‘i’ A eore R’ £ g/2e0n 8y thap24 g o ﬂfbfé‘f%ﬁf) VA %/ g or 20

cont i nuaysahY/diosdd ids) 88, AGhQSSed A& oRIRELANSON RN hJOWR IRl 1 215, PRY kel es
area, as illustrated in Fig. 5A and 5B.” I n sone enbodi nents, superabsorbent
pol ynmer particles 66 and 74 are substantially continuously distributed
across the superabsorbent polyner particles area despite superabsorbent

pol ymer particles 66 and 74 discontinuously distributed across the first
and second substrate |ayers 64 and 72 in clusters 90. In sonme enbodi nents,
t he absorbent |ayers nmay be offset such that the |and areas 94 of the first
absorbent | ayer 60 face the



20 junction areas 96 of the second absorbent |ayer 62 and the | and areas of
the second absorbent |ayer 62 face the junction areas 96 of the first

absor bentwbayey176@2¢s as illustrated in Fig. 5A and 5B. Weem/ush@z2loa2id2 ar eas
94 and junction areas 96 are appropriately sized and arranged, the

resul ting conbi nati on of superabsorbent polynmer particles 66 and 74 is a
substantially continuous | ayer of superabsorbent polyner particles across

t he superabsorbent polynmer particles ddea of the 25 absorbent core 14
(i.e. first and second substrate |ayers 64 and 72 do not forma plurality
of pocketssureaidh liqaidtabsonhed pyahaciupshibrortedt mflyserpartales dortdertswplbiny ime¢xcess
particl ehsu16d6 and 74 therebetween), as shown on Fi gure 5A The anopunt
of superé]bSOrbent pol ymer particles nmay or not vary along the length of the
core, typeabdoypehhepotymice paiicigs Haoing| edhigh CRE |vahgi tredpreddrredi siacd iles. |t
has been found . that, for 30 nobst gbsorbent articles su as .di rs, the
ot e arEHAPen G TR Aot ary & Rt RS aTFbreHe B SHEE.  The
f ronts halbforpiiont he absorbent core 14 should therefore conprise nost of the
absorbent capacity of the core. Thus, according to certain enbodi nents, the
front half of said WD 2012/174026PCT/ US2012/ 042112 17 absorbent core 14
May conpri se [feéife tABKIIARRY L hS Aotent NACIS URST BRS Ah RGB! MAEB MoP@E tir&! es,

or nore than about 65% 70% 75% 80% 85% or 90% of the superabsorbent
pol yrer vt of kepset§an 30 s, prefggagiyclays| than Jes. tah dleapisidaree preing dm & Met deguistical may
serve t Qe@tmdRas LecPA thelv. YTiidMPAIidili%e R eis SHPRERRSA Paiiby RRI¥Rhidpalst i ¢l es
both in dry and wet state. The thernoplastic adhesive 5 material can be
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provi degﬁtassl%g iﬁ%tlj?ﬁpéggg%ﬂyv%%ﬂgﬁ S}dsgeaéttﬁEl ?%%iéébgél?‘? ?g?ﬁzggioggi ndt@g{srg,z\j\n%t h the
super absbefbeedtt ol yadenaipen) t A hlesorhendarpele complising supebtodnt palythert fagticles
substrate . r. j cal h er | asti d Lve. i t he
oresent THEKEET SR G feach UF N TRB SIS o TR IR B Rt By 20
parti cl esethdfyqain paivide faserfaoquiganphes, espridllyl angterfastedsh andEnguedsedldalape 5B,

t he superabsorbent . pgl yner rticles 66.and 74 are. provi ded as a

i sciont  hoggrag ik R ARG BB 0E. SRS pRhel i uitufoet st er i a
68 and pplicitib@i d down onto the | ayer of superabsorbent polyner particles
66 and 74, such that the thernoplastic adhesive material 68 and 76 is in
direct contact with the superabsorbent polyner particles 66 and 74, but

al so i n ghkeeed ofGdbesbeticbld t he second surfaces 80 and 84 of the substrate
| ayers 64 and 72, 15 where the substrate |ayers are not covered by the
super absor bert t%JPWPg’ﬁBFF?WI%?r@B abygbepycorgRf de PRSI (Y CRPIE SRR | The| y

t hr egy digrResd ifRaliosk hUEEE RotliPnited o fdcRERMBeh@d s, of thernopl astic adhesive
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structure of I epaeispoginggnts |the pbsorhsals sorealdt compacednt Pserhentdiapened ot i n
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material 68 and 76 undul ates betweén the superabsorbent 20 pol yner
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enl ace tsﬁ%o-ﬁg usblgf}%bg(gwggcﬁt fa|t£:;)ec§l y%?ﬁe\éago;{;@%ﬁedsoﬂ%ng {t ﬁﬁeege%@%lcgr%\%’%l t':?)zsc(a)}s]fl%t hese
par t35c| esnbollimeatsf de tshistraadpec 64 ist heon-wevenopltasd Fuhad hesilydayert@onwdveponds
to the s ral e nd. thus aff] e r p r
part i ol Akl Ahfnd Baodl AL WlHRC LU BR Gl MRELBRASLERRLAIMLIRD,
wi | | al ghe pgmbdndatagers,nihdudiZd bbohdt Itnhieedsto SN hsodriag niompabiygrarsppaondel, @s and

th bst | . th i di further inmmohilizati
ar 11 xat ey GEH e on BB e PRbr ! b e £ B §Me osea
herei n s oNisd®edm Fipgps. dhe dowwe layeNMDRhY bz @hdOHo(dn RateridNOTddi ds iazadlii Gayefall

absoybent material when the article is at |east rtially | oaded t hese
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i mmobi |'i Zi ng the superabsorbent pol yner particles conbi ne good cohesi on and
good adhesi on behavi or. Good adhesi on may pronote good contact WO
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18 between the thernopl astic adhesive material and the superabsorbent

pol ymer particles and the substrate | ayer(s). Good cohesion reduces the

| i kel i hoostot2hext178G2¢ adhesi ve breaks, in particular in r@espanss@2deiext er na

forces, and nanely in response to strain. Wien the absorbent core absorbs

| i quid, the superabsorbent polyner particles swell and subject the

t hernopl astic adhesive 5 nmaterial to external forces. The thernoplastic

adhesi ve material may allow for such shelling, wthout breaking and without

inparting too many conpressive forces, which would restrain the
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15 be a nmeasure for the formstability of the thernoplastic adhesive
material at elevated anbient tenperatures. This value is particularly

i npor t antwof20tg4@bsor bent product is used in a hot climarasaiengiihe

t her nopl astic adhesive material would lose its integrity if the storage
nodulus G at 60C and 90 Cis not sufficiently high. 20G is measured using
a rheoneter as schematically illustrated in Fig. 6 for the purpose of
general illustration only. The rheonetlér 627 is capable of applying a shear
stress to the adhesive and neasuring the resulting strain (shear
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the |i quqoglblnatlon of superabsorbent polymer particles 66 and 74 is a substantially continuous layer of

superabsorbent polymer particles across the superabsorbent polymer particles area of the

25  absorbent core 14 (i.e. first and second substrate layers 64 and 72 do not form a plurality of

pockets, each containing a cluster 90 of superabsorbent polymer particles 66 and 74
therebetween), as shown on Figure 5A.

The amount of superabsorbent polymer particles may or not vary along the length of the

core, typically the core being profiled in its longitudinal direction. It has been found that, for

30  most absorbent articles such as diapers, the liquid discharge occurs predominately in the front

half of the diaper. The front half of the absorbent core 14 should therefore comprise most of the

absorbent capacity of the core. Thus, according to certain embodiments, the front half of said



In sonme enbodi ments, the acquisition system 50 nmay conprise chemcally
cross-linked cellulosic fibers. Such cross-linked cellulosic fibers may
have desiwabkbhe/abeer bency properties. Exenpl ary chem calPCy/use@gs4itinked
cellulosic fibers are disclosed in US Patent No. 5,137,537. In 25 sone
enbodi nents, the chemcally cross-linked cellulosic fibers are cross-1|inked
w th between about 0.5 nole % and about 10.0 nole %of a C2 to C9

pol ycar boxylic cross-1inking agent or ldetween about 1.5 nole % and about
6.0 nmole % of a C2 to C9 pol ycarboxylic cross-linking agent based on
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adhesive materials which are most useful for immobilizing the superabsorbent polymer particles

combine good cohesion and good adhesion behavior. Good adhesion may promote good contact



absorbent core conponents. Therefore, in sone enbodi nents, the | ower
acquisition layer 54 may have a m ni num MDP of greater than 5 cm H20.

Furt her, wocordizmget o exenpl ary enbodi ments, the | ower &cgaisgimiosrnit ayer 54
has an MDP val ue of |ess than about 20.5 cm H20, preferably |ess than about
19 cm H20, nore preferably |l ess than about 18 c¢cm H20 to provide for 5fast
acqui sition. The nmet hods for determ ning MDP and maxi num upt ake are
disclosed in U. S. Patent Application N8 2007/0118087 (Flohr et al.). For
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15 layer 52 may conprise fibers having different degrees or types of
crinping, or both. For exanple, sone enbodinents nmay include a m xture of
fibers hawongizabens 8 to about 12 crinps per inch (cpi) por/yse@bmesabt y about
9 to about 10 cpi, and other fibers having about 4 to about 8 cpi or
preferably about 5 to about 7 cpi. Different types of crinps include, but
are not limted to a 2D crinp or "flat crinp”" and a 3D or spiral-crinp. In
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WO 2012/ 174026PCT/ US2012/ 042112 25 The backsheet The absor bent
article may conprise a backsheet 20 which may be attached to the topsheet.
The backsweeaevixayo2pr event the exudates absorbed by the abFarsh@nt4nerze and
contained within the diaper fromsoiling other external articles that my
contact the diaper, such as bed 5 sheets and undergarnents. In sone

enbodi nents, the backsheet may be substantially inpervious to |iquids
(e.g., urine) and conprise a | am nate 20f a nonwoven and a thin plastic film
such as a thernoplastic filmhaving a thickness of about 0.012 mm (0.5 ml)
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Cty, 15510‘[§§i)a@edwggﬁro jddbavsesiginapion EXXAI RE. Suitabl e breathable conposite
mat erial s conprising polymer blends are available from C opay Corporation,

C ncinnati, Chio under the nane HYTREL bl end P18-3097. Such breat habl e
conposi t/MBLEdHH Sc@fe described in greater detail in PCT Application No.
WO 95/ 16746, publitshed on Jun. 22, 1995 in the nane of E. |I. DuPont. O her
br eatthabl e bae R@h@emboqlm@ntmdhmyasa@ﬁmw@ﬁe \We By A9EhPaprefit fqaaiitop sigem 501 ms
are des Nov.
5 199 6%1#%%1‘% dﬁs/%b%&)%&/eef it to&lﬂeet ?8 ﬁ?_lgdl'tthg %@soh&gpc(%% LP %Pgﬂlrsﬂtr?%cgﬁllfg 144

Per neabi2. Pteferaniyl thdptcghieitiki Sb@telm:ﬁ) masmrcememe 125 Femrabsabénd dylymer patiiles. met hod
determ nes the tinme dependent effective perneability (K(t)) and the uptake
kinetics of a gel layer formed from hydrogel -form ng superabsorbent pol yner
particl es or Taé aaquistieosysent 58 tniaycheuinedicen cantmit ngths the hbpabdnt cbeslurnicer a
conf1 ni ng br ﬁssur% The objective of. thi.s 30 tﬁlﬁf [S to agsess t he

abi | AFHRT ST e Y SPHEESE PotPHS dPEg el - P8 enﬁy%fﬁrp%"rc bEoPhehbe!

pol yn‘er Joquitiiicl Bgerdl2 fadigy abaakhentesttsukinuimne adO\ﬂéraeicqﬁiﬂgoﬁ hgen Haraciag|ther € and
di stribute body fluids when the poI mer is_present at h concentrations
"o aHSOPERAT i Pt AbREe0Rd s o kAo tart pr By BE SRy Rn

t ypi cal lsyste@s 80 nfdy fimegoni®aeivetdarahas aghiguciaid 4 &lsk of badeC Jh (&hér%r@sndle
steady-state flow nmethods are used to cal cul ate effective %er meability (see

bel ow) . 36%@“%"1 ey 38R RANpRe? CIREESY ﬁé‘?f(‘f?ﬂr 'foré’é'llmdwmbthr% SN é‘l’I]eelé

El sexj ercan #88% nPages. 42-43 and "Chemical WO 2012/ 174026PCT/ US2012/ 042112
26 Engineering Vol. Il, Third Edition, J.M Coul son and J.F. Ri chardson,
Per ganmon Press, 1978, Pages 122-127.)

In some embodiments, the acquisition system 50 may comprise chemically cross-linked

cellulosic fibers. Such cross-linked cellulosic fibers may have desirable absorbency properties.
Exemplary chemically cross-linked cellulosic fibers are disclosed in US Patent No. 5,137,537. In
25  some embodiments, the chemically cross-linked cellulosic fibers are cross-linked with between
about 0.5 mole % and about 10.0 mole % of a C, to Cy polycarboxylic cross-linking agent or
between about 1.5 mole % and about 6.0 mole % of a C, to Cg polycarboxylic cross-linking agent
based on glucose unit. Citric acid is an exemplary cross-linking agent. In some other
embodiments, polyacrylic acids may be used. In some embodiments, the cross-linked cellulosic
30 fibers may further have a water retention value of about 25 to about 60, or about 28 to about 50,
or about 30 to about 45. A method for determining water retention value is disclosed in US
Patent No. 5,137,537. In some embodiments, the cross-linked cellulosic fibers may be crimped,

twisted, or curled, or a combination thereof including crimped, twisted, and curled.



In contrast to previously published nethods, the sanple is not preswollen
therefore the hydrogel is not fornmed by preswelling hydrogel -form ng

super absowbent2/paiz¢ner particles in synthetic 5urine, bRCTiUSRIMPERWZ enent
is started with a dry structure. The equi pnent used for this nmethod is
cal l ed " Zeitabhangi ger Durchl assi gkeitsprtifstand' or 'Time Dependent
Perneability Tester', Equipnent No. 03-080578 and is comrercially avail abl e
at BRAUN GrbH, Frankfurter Str. 145, @1476 Kronberg, Germany and is

descri bed bel ow. Upon request, operating instructions, wring diagranms and
detai |l ed technsaead cdb@inags oae er bt of lidaveped @l lewerDyenaisition Eytscliang 54

Perneabi | ity and Uptake Kinet hc Measyr e
cynam o % EefPGs PoPiSBeR by Rl A TERas | B corumish oo RERE "
cal | ed 'chihadinidapendenbotiref e abpdriaby lohes heqmsuhmrle}iem 520l Iﬁqmqmmm the

consi sts_of . the foI W ng nmai.n parts: ital ser \sor for caliper
s ur erEREICHDT CCREIT PR PER Rty S5k RUERG PRl Ay ENSE,  f o
Li quisd LemetalDet ection 702 (FWI5, Keyence Corp., Japan) Digital Fiber

Sensor 703 (FS-N10, Keyence Corp., Japan) 20Precision Bal ance 704
(XP6002MDR, Mettler Toledo AG 8606 Greifensee, Switzerland) Power Unit

Logo! Power  ( G9&hR0snivbatitnfl teupk Aequidi @BIRRr Aal: abikise ¥ SRINREE whithe@nse
706 (National Instrunents, Austin X, USA) Recelving Vessel 707 (5L d ass

Beaker, H%¢mys- lﬁ%%wm%ﬁb?@san@s@ lepaisisapsion ByenA RIS fORIRTipGinn ehepiigring

open- e”%r&s@@iﬁké@&elﬁa‘lds1caﬂﬂar§ t ARC&NI2 BmbREMATE, N@e UL Q&f&m%ﬂsﬁyé IPHaGonr ad
El ectronics) Conputerized data acquisition system 710 A pi ston/cyl i nder

asseltb| yompgsegibe deaswiedllyecgoshdinkgdreellulosic fibers mixed with other fibers such as natural or

synthetic polymeric fibers. In some embodiments, such other natural or synthetic polymeric
fibers may include high surface area fibers, thermoplastic binding fibers, polyethylene fibers,

polypropylene fibers, PET fibers, rayon fibers, lyocell fibers, and mixtures thereof.

15 In some embodiment, the lower acquisition layer 54 desirably has a high fluid uptake
capability. Fluid uptake is measured in grams of absorbed fluid per gram of absorbent material
and is expressed by the value of "maximum uptake.” A high fluid uptake corresponds therefore to
a high capacity of the material and is beneficial, because it ensures the complete acquisition of
fluids to be absorbed by an acquisition material. In some embodiments, the lower acquisition

20 layer 54 has a maximum uptake of about 10 g/g.

An attribute of the upper acquisition layer 52 is its Median Desorption Pressure, MDP.
The MDP is a measure of the capillary pressure that is required to dewater the lower acquisition
layer 54 to about 50% of its capacity at 0 cm capillary suction height under an applied
mechanical pressure of 0.3psi. Generally, a relatively lower MDP may be useful. The lower

25 MDP may allow the lower acquisition layer 54 to more efficiently drain the upper acquisition
material. Without wishing to be bound by theory, a given distribution material may have a
definable capillary suction. The ability of the lower acquisition layer 54 to move liquid vertically
via capillary forces will be directly impacted by gravity and the opposing capillary forces
associated with desorption of the upper acquisition layer 52. Minimizing these capillary forces

30  may positively impact the performance of the lower acquisition layer 54. However, in some
embodiments, the lower acquisition layer 54 may also have adequate capillary absorption
suction in order to drain the layers above (upper acquisition layer 52 and topsheet 18, in

particular) and to temporarily hold liquid until the liquid can be partitioned away by the



30A controlled valve 714 (Btirkert) WD 2012/174026PCT/ US2012/ 042112 27

i nner dianmeter p of 6.00 cm (area=28.27 cnR). The inner cylinder walls 850
are snootWwp 20tee17e@sght of the cylinder r is about 7.50 eciT/Ush@2betiiom 804
of the cylinder 803 is faced with a US. Standard 400 nesh stainl ess-steel
screen cloth (not shown) (e.g. from Wisse and Eschrich) that is bi-axially
stretched to tautness prior to attachnment to the bottom 804 of the cylinder
803. The 5 piston 802 is conposed of 22 stainless steel piston body 805 and
a stainless steel head 806. The piston head 806 dianmeter g is slightly |ess
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812, allows the Fiber for uid Level Detection 702 to b 0
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consistently a slit 30814 is nade on the cylinder 803 matching a position

mar ker S1Poflnenh gomgpfisgy AgPNIME-sgoqture; fn seine cRagdimpRis.r B¢ aPNBIVeRN gleecdtedt he

cyl i nder,.andofdag. tiefthidYmbb@miess ahNBSwEEs S@MBroud i Or to every use, the
stainl ess steel screen cloth 903 of the piston head 806 and cylinder 803

shoul d be i ndpewneempasimetsgefiably, ndnoyeen @ratwérmfgt ingludhibrigaramdt liixdaoed
when neg gﬁtﬁ@t{cyﬁbeé I§£ )as\f@ gg% Zén;lﬂ}ﬂzﬂz W%/ g’e%/ f9r4 é%v%{? Pﬁﬁlﬁ@&)ﬂ b\é'I th

damaged screen can deliver erroneous upta e eticres and
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cur t ace "SRRG S B8y FhaReft SBink-gho o AubR srtoRaR RGN 4BS = Th ¢
mar ks t heditdl lplolj/nieﬁw&iontlmtlator onto the nonwoven, and conductlng a polymerization activated
via UV light resulting in monomer chemically bound to the surface of the nonwoven as described
in U.S. Patent Publication No. 2005/0159720. Another way to produce nonwovens with durably
30  hydrophilic coatings is to coat the nonwoven with hydrophilic nanoparticles as described in U.S.
Patent No. 7,112,621 to Rohrbaugh et al. and in PCT Application Publication WO 02/064877.
Further useful non-wovens are described in U.S. Pat. No. 6,645,569 to Cramer et al., U.S.

Patent No. 6,863,933 to Cramer et al., U.S. Patent No. 7,112,621 to Rohrbaugh et al., and U.S.



5 be maintained during the analysis. The Fiber for Liquid Level Detection
702 is positioned exactly at the 5 cm mark 808. Mai ntenance of correct and
const ant wbuot/17¢026l (hydrostati c pressure) is critical PComUSEaSUWRIENENT
accuracy A reservoir 708 connected via tubing to the piston/cylinder
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result an accurate nmeasure of the thickness is obtained. 5Test Preparation
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25 are known, for example, from EP 149 880 (Kwok) and US 2003/0105190 (Diehl et al.). In
certain embodiments, the binder may be present in the upper acquisition layer 52 in excess of
about 12%, about 14% or about 16% by weight. For certain embodiments, SB latex is available

under the trade name GENFLO™ 3160 (OMNOV A Solutions Inc.; Akron, Ohio).

30  The topsheet

The absorbent article 10 may comprise a topsheet 18 which may be liquid pervious. The
topsheet 18 may be manufactured from a wide range of materials such as woven and nonwoven

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



10neasurenent the balance is reset to zero. Preparation of test |iquid:
Chem cal s needed: Sodi um Chl oride (CAS#7647-14-5, eg: Merck, cat#

1. 06404. WOQP12115402ki near Cl2- Cl4 al cohol ethoxyl ate (CAB£684302802192 eg.
Lorodac (r), Sasol, Italy) Deionized H20 Ten liters of a solution
containing 9.00 grans per litre of NaCl and 1.00 grans per liter |inear
Cl12-Cl14 al cohol ethoxalate in distilled water is prepared and equili brated
at 23C 1C for 1 hour. The surface terdion is neasured on 3 individual
aliquots and should be 28 0.5 mMVm If 20 the surface tension of the

sol ut i orfilins, dnd fted@fmm{ad ctm:rﬁ&plaélics fibd\; nporouse f(Simsutri:ttmlaiml ﬂ]'amsarretgvdlaa:dd a
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superabsor bent articles t al is is then dr
inbover SR G RAraIL bRtk o bRy G HEL oririR artgub Aoy SHE i 0. 01
Ton oy |59Mét1(fﬁlj’ers48 hours prior to use. The sanple is renoved fromthe

vacuum chanber and i medi ately stored in a tightly sealed 20 nL gl ass
airtight container at 23 2Cuntil further use. 302.0 g (0.02 g) of

super absor bemt sqd RSP, kel i) h@e&%‘ﬁﬁ&%@ﬁhd@@?@h?drﬁ lobRhhfekORbIAG paper
using an anal ytical bal ance and transferred to the cylinder 803 with the

par ti cl ¢Be wpaehsishint ey dow yhicsh htweaseed dunnghribt togmsm%% b fusk pebodigenthe

bot t om 8Q4.,af, ﬁaﬁ‘teofct}fé hﬂgﬁ Eurﬁlgg’ of thel 't@pshét o ﬁecre\é[e@ tSBE h%b‘% B M“fﬁat 11qu1ds
super absor bent pol yner,” while at the sane tine turnin | 1 nder

cl oclbni sl tyyosep 1Ig¢qgh41(]_f;g eEciveyss onoe g4pidly2 This diminishes the hkehhood that body
exudates will flow off the topsheet 18 rather than being drawn through the topsheet 18 and being

absorbed by the absorbent core. The topsheet 18 can be rendered hydrophilic by treating it with a
surfactant. Suitable methods for treating the topsheet 18 with a surfactant include spraying the
topsheet material with the surfactant and immersing the material into the surfactant.
15
In some embodiments, the topsheet includes an apertured formed film. Apertured formed
films are are pervious to body exudates and yet non-absorbent and have a reduced tendency to
allow liquids to pass back through and rewet the wearer's skin. Thus, the surface of the formed
film which is in contact with the body remains dry, thereby reducing body soiling and creating a
20  more comfortable feel for the wearer. Suitable formed films are described in U.S. Pat. No.
3,929,135, entitled "Absorptive Structures Having Tapered Capillaries”, issued to Thompson on
Dec. 30, 1975; U.S. Pat. No. 4,324,246 entitled "Disposable Absorbent Article Having A Stain
Resistant Topsheet", issued to Mullane, et al. on Apr. 13, 1982; U.S. Pat. No. 4,342,314 entitled
"Resilient Plastic Web Exhibiting Fiber-Like Properties”, issued to Radel, et al. on Aug. 3, 1982;
25  U.S. Pat. No. 4,463,045 entitled "Macroscopically Expanded Three-Dimensional Plastic Web
Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile Impression”, issued to Ahr, et al.
on Jul. 31, 1984; and U.S. Pat. No. 5,006,394 "Multilayer Polymeric Film" issued to Baird on
Apr. 9, 1991.
Alternatively, the topsheet includes apertured nonwoven materials. Suitable apertured
30 nonwoven materials are described in U.S. Pat. No. 5,342,338 and in PCT Application No. WO
93/19715.



30 (e.g. on a circular turning table schuett petritum M avail abl e at
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kinetics of a gel layer formed from hydrogel-forming superabsorbent polymer particles or of an

absorbent structure containing such particles under a confining pressure. The objective of this
30  method is to assess the ability of the gel layer formed from hydrogel-forming superabsorbent
polymer particles or the absorbent structure containing them to acquire and distribute body fluids
when the polymer is present at high concentrations in an absorbent article and exposed to
mechanical pressures as they typically occur during use of the absorbent article. Darcy’s law and
steady-state flow methods are used to calculate effective permeability (see below). (See also for

35  example, “Absorbency,” ed. by P.K. Chatterjee, Elsevier, 1982, Pages 42-43 and “Chemical
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notation used in the equations. A x-section of the absorbent structure
sanpl e Jingokerdtr Vels ploAtiad thditionel My [Goolen andh&r Richaidsis:, P2@aiBdn €res, H9RRi ght

of water COlS]%BHQ ':} O cm Ap driving pressure applied by the 5.00cm hydrohead
(h) : 49P2'1§(?S g 7 (cms2) Ggravity constant: 981 cnl s2 11 Tenperature
dependerih ceiitfaeCibipveiatisyqoblidthyd afetbotie the sgnptd ik Rotgrésomilsy thérelkedrhe hgtiopd i n C

is not formed by preswelling hydrogel-forming superabsorbent polymer particles in synthetic
5  urine, but the measurement is started with a dry structure.

The equipment used for this method is called ‘Zeitabhingiger Durchlissigkeitspriifstand’ or

“Time Dependent Permeability Tester’, Equipment No. 03-080578 and is commercially available

at BRAUN GmbH, Frankfurter Str. 145, 61476 Kronberg, Germany and is described below.

Upon request, operating instructions, wiring diagrams and detailed technical drawings are also

10  available.

Dyvnamic Effective Permeability and Uptake Kinetic Measurement System

Fig. 7 shows the dynamic effective permeability and uptake kinetic measurement system,
called ‘“Time Dependent Permeability Tester’ herein.
15 The equipment consists of the following main parts:
- MI11 Digital Laser Sensor for caliper measurement 701 (MEL Mikroelektronik
GmbH, 85386 Eching, Germany
- Fiber for Liquid Level Detection 702 (FU95, Keyence Corp., Japan)
- Digital Fiber Sensor 703 (FS-N10, Keyence Corp., Japan)
20 - Precision Balance 704 (XP6002MDR, Mettler Toledo AG, 8606 Greifensee,
Switzerland)
- Power Unit Logo!Power (C98130-A7560-A1-5-7519, Siemens AQG)
- Labview Software License 706 (National Instruments, Austin, Tx, USA)
- Receiving Vessel 707 (5L Glass Beaker, Roth)
25 - Reservoir 708 (5L Glass bottle, VWR) with joint 709 and open-end tube for air
admittance 723
- Operating unit and console 705(Conrad Electronics)
- Computerized data acquisition system 710
- A piston/cylinder assembly 713 as described herein

30 - A controlled valve 714 (Biirkert)

Fig. 8 shows the piston/cylinder assembly 713 comprising piston guiding lid 801, piston 802 and

cylinder 803. The cylinder 803 is made of transparent polycarbonate (e.g., Lexan®) and has an
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inner diameter p of 6.00 cm (area=28.27 cm?®). The inner cylinder walls 850 are smooth; the
height of the cylinder r is about 7.50 cm. The bottom 804 of the cylinder 803 is faced with a US.
Standard 400 mesh stainless-steel screen cloth (not shown) (e.g. from Weisse and Eschrich) that
is bi-axially stretched to tautness prior to attachment to the bottom 804 of the cylinder 803. The
5 piston 802 is composed of a stainless steel piston body 805 and a stainless steel head 806. The
piston head 806 diameter q is slightly less than 6 cm so as to slide freely into the cylinder 803
without leaving any gap for the hydrogel-forming particle to pass trough. The piston body 805 is
firmly attached perpendicularly at the center of the piston head 806. The piston body diameter t is
about 2.2 cm. The piston body 805 is then inserted into a piston guiding lid 801. The guiding lid

10 801 has a POM (Polyoxymethylene) ring 809 with a diameter allowing a free sliding of the
piston 802 yet keeping the piston body 805 perfectly vertical and parallel to the cylinder walls
850 once the piston 802 with the guiding lid 801 are positioned on top of the cylinder 803. The
top view of the piston head 806 is shown in Fig. 9. The piston head 806 is meant to apply the
pressure homogeneously to the sample 718. It is also highly permeable to the hydrophilic liquid

15  so as to not limit the liquid flow during measurement. The piston head 806 is composed of a US.
standard 400 mesh stainless steel screen cloth 903 (e.g. from Weisse and Eschrich) that is bi-
axially stretched to tautness and secured at the piston head stainless steel outer ring 901. The
entire bottom surface of the piston is flat. Structural integrity and resistance to bending of the
mesh screen is then ensured by the stainless steel radial spokes 902. The height of the piston

20 body 805 is selected such that the weight of the piston 802 composed of the piston body 805 and
the piston head 806 is 596 g (+6g), this corresponds to 0.30 psi over the area of the cylinder 803.
The piston guiding lid 801 is a flat circle of stainless steel with a diameter s of about 7.5 cm held
perpendicular to the piston body 805 by the POM ring 809 in its center. There are two inlets in
the guiding lid (810 and 812).

25  'The first inlet 812, allows the Fiber for Liquid Level Detection 702 to be positioned exactly 5 cm
above the top surface of the screen (not shown) attached to the bottom (804) of the cylinder 803
once the piston 802 is assembled with the cylinder 803 for the measurement.

The second inlet 810 allows connecting a liquid tube 721 providing the liquid to the experiment.
To make sure that the assembly of the piston 802 with the cylinder 803 is done consistently a slit

30 814 is made on the cylinder 803 matching a position marker 813 in the guiding lid 801. In this
way the rotation angle of the cylinder and the guiding lid is always the same.

Prior to every use, the stainless steel screen cloth 903 of the piston head 806 and cylinder 803

should be inspected for clogging, holes or over-stretching and replaced when necessary. A K(t)
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apparatus with damaged screen can deliver erroneous K(t) and uptake kinetic results, and must

not be used until the screen has been replaced.
A 5 cm mark 808 is scribed on the cylinder at a height k of 5.00 cm (£0.02 cm) above the top
surface of the screen attached to the bottom 804 of the cylinder 803. This marks the fluid level to
5 be maintained during the analysis. The Fiber for Liquid Level Detection 702 is positioned exactly
at the 5 cm mark 808. Maintenance of correct and constant fluid level (hydrostatic pressure) is
critical for measurement accuracy
A reservoir 708 connected via tubing to the piston/cylinder assembly 713 holding the sample and
a controller valve 714 are used to deliver salt solution to the cylinder 803 and to maintain the
10 level of salt solution at a height k of 5.00 cm above the top surface of screen attached to the
bottom of the cylinder 804. The valve 714, the Fiber for Liquid Level Detection 702 and the
Digital Fiber Sensor 703 are connected to the computerized acquisition system 710 trough the
operating unit 705. This allows the Dynamic Effective Permeability and Uptake Kinetic
Measurement System to use the information from the Fiber for Liquid Level Detection 702 and
15  the Digital Fiber Sensor 703 to control the valve 714 and ultimately maintain the level of the
liquid at the 5 cm mark 808.
The reservoir 708 is placed above the piston/cylinder assembly 713 in such a manner as to allow
a 5 cm hydrohead to be formed within 15 seconds of initiating the test, and to be maintained in
the cylinder throughout the test procedure. The piston/cylinder assembly 713 is positioned on the
20 support ring 717 of the cover plate 716 and the first inlet 812 is held in place with the docking
support 719. This allows only one position of the guiding lid 801. Furthermore, due to the
position marker 813, there is also only one position for the cylinder 803. The screen attached to
the bottom of the cylinder 804 must be perfectly level and horizontal. The supporting ring 717
needs to have an internal diameter small enough, so to firmly support cylinder 803 but larger than
25 6.0 cm so to lay outside of the internal diameter of the cylinder once the cylinder is positioned on
the supporting ring 717. This is important so to avoid any interference of the supporting ring 717
with the liquid flow.
The salt solution, applied to the sample 718 with a constant hydrohead of 5 cm can now freely
flow from the piston/cylinder assembly 713 into a receiving vessel 707 positioned on the balance
30 704 which is accurate within + 0.01 g. The digital output of the balance is connected to a
computerized data acquisition system.
The caliper (thickness) of the sample is constantly measured with a Digital Laser Sensor

for caliper measurement 701. The laser beam 720 of the digital laser sensor 701 is directed at the
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5 Test Preparation

The reservoir 708 is filled with test solution. The test solution is an aqueous solution containing
9.00 grams of sodium chloride and 1.00 grams of surfactant per liter of solution. The preparation
of the test solution is described below. The receiving vessel 707 is placed on the balance 704
which is connected to a computerized data acquisition system 710. Before the start of the

10 measurement the balance is reset to zero.

Preparation of test liquid:

Chemicals needed:
- Sodium Chloride (CAS#7647-14-5, eg: Merck, cat# 1.06404.1000)
15 - Linear C;»-Cy4 alcohol ethoxylate (CAS#68439-50-9, eg. Lorodac ®, Sasol, Italy)
- Deionized H>0
Ten liters of a solution containing 9.00 grams per litre of NaCl and 1.00 grams per liter linear
C12-C14 alcohol ethoxalate in distilled water is prepared and equilibrated at 23°C £ 1°C for 1
hour. The surface tension is measured on 3 individual aliquots and should be 28 0.5 mN/m. If
20  the surface tension of the solution is different from 28 + 0.5 mN/m, the solution is discarded and
a new test solution is prepared. The test solution has to be used within 36 hours from its

preparation and is considered expired afterwards.

K(t) Sample preparation

25 A 10 grams representative sample of the superabsorbent polymer particles is obtained.
This is then dried in an uncovered 10 cm diameter Petri dish in a vacuum chamber at 23 + 2°C
and 0.01 Torr or lower for 48 hours prior to use. The sample is removed from the vacuum
chamber and immediately stored in a tightly sealed 20 ml. glass airtight container at 23 + 2°C
until further use.

30 2.0 g (20.02 g) of superabsorbent polymer particles are weighed onto a suitable weighing
paper using an analytical balance and transferred to the cylinder 803 with the particles distributed
evenly on the screen (not shown) attached to the bottom 804 of the cylinder 803. This is done via

sprinkling the superabsorbent polymer, while at the same time turning the cylinder clockwise
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The empty piston/cylinder assembly 713 is mounted in the circular opening in the cover plate
716 and is supported around its lower perimeter by the supporting ring 717. The piston/cylinder
assembly 713 is held in place with the docking support 719 with the cylinder 803 and piston 802

10 aligned at the proper angle. The reference caliper reading (1) is measured by Digital Laser
sensor. After this, the empty piston/cylinder assembly 713 is removed from the cover plate 716
and supporting ring 717 and the piston 802 is removed from the cylinder 803.

The sample 718 is positioned (absorbent structure) or sprinkled (superabsorbent polymer

particles) on the cylinder screen as explained above. After this, the piston 802 assembled with the
15  guiding lid 801 is carefully set into the cylinder 803 by matching the position marker 813 of the
guiding lid 801 with the slit 814 made in the cylinder 803

The piston/cylinder assembly is held in place with the docking support 719 with the cylinder
and piston aligned at the proper angle

This can be only done in one way. The liquid tube 721 connected to the reservoir 708 and the

20 Digital Fiber Sensor 703 are inserted into the piston/cylinder assembly 713 via the two inlets 810
and 812 in the guiding lid 801.

The computerized data acquisition system 710 is connected to the balance 704 and to the
digital laser sensor for caliper measurement 701. Fluid flow from the reservoir 708 to the
cylinder 803 is initiated by the computer program by opening valve 714. The cylinder is filled

25 until the 5 cm mark 808 is reached in 5 to 15 seconds, after which the computer program
regulates the flow rate to maintain a constant 5 cm hydrohead. The quantity of solution passing
through the sample 718 is measured by the balance 704 and the caliper increase is measured by
the laser caliper gauge. Data acquisition is started when the fluid flow is initiated specifically
when the valve 714 is opened for the first time, and continues for 21 minutes or until the

30  reservoir runs dry so that the 5 cm hyrdrohead is no longer maintained. The duration of one
measurement is 21 min, laser caliper and balance readings are recorded regularly with an interval

that may vary according to the measurement scope from 2 to 10sec, and 3 replicates are

measured.
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10 e Weight of the liquid collected by the receiving vessel 707 on the balance 704

e (aliper of the sample 718

The data from 30 seconds to the end of the experiment are used in the K(t) and uptake
kinetics calculation. The data collected in the first 30 seconds are not included in the calculation.
The effective permeability K(t) and the uptake kinetics of the absorbent structure are then

15  determined using the equation sets below.

Used equations:

The table below describes the notation used in the equations.

x-section of the absorbent structure sample which corresponds to the

A cylinder inner radius: 28.27 cm’

h height of water column, 5.0 cm
Ap driving pressure applied by the 5.00cm hydrohead (h) : 4929.31 g/ (cm s%)
G gravity constant: 981 cm/ s”

mn Temperature dependent effective viscosity of the liquid in g/(cm s)

T Temperature in °C

p density of the liquid: 1.0053 g/cm’
psA Apparent sample density of the porous medium or powder in g/cm3

Ps Average density of the solid part of the dry sample in g/cm3
Psk Density of the component k of the dry sample in g/cm’

M dry mass of the sample in g: 2.00 g if measuring superabsorbent particles
myg Mass of the component k of the dry sample in g

Vi Dry sample volume in cm’
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The caliper at each time t; is calculated as the difference of the caliper sensor reading at time

For superabsorbent particles samples the caliper of the sample at time =0 (do) is used to

evaluate the quality of the particle sprinkling.

10

An apparent sample density inside the cylinder can be in fact calculated as:

[g/em’]

A _
P = aA

If this apparent density inside the cylinder differs from the apparent density of the powder by

more than + 40% the measurement has to be considered invalid and eliminated.

15
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DETERMINATION OF DENSITY™)

The apparent density can be measured according FEDANA method 4062 - 02
GRAVIMETRIC
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appr oxi ribatapightderesenth and is threaded to screw firmy into the center hole
1218, (see i gy B2LaiRflabi®r I%ea;lﬂga be %%f&%&%etﬁdag krabv%%g tngegmé&gqgrsw for
per forated, nmade of 1 transparent pol ycarbonate is al so
scr eenecxwinpla, knostingethe we@bt Ldsmp&mndmddhm@l@:lm shnstb/arf rtheseummenh ils@nden
cloth ( The weight 1112 is stainless steel, has a center bore
1130, SR%Eg%H%X@Q&U%e upper portion 1128 of piston 15 shaft 1114 and rests
on the shoul der 1124. The combi ned-wei ghtmof the piston head 1118, piston
shaft 1114 and wei ght 1112 i s 59% gé %gf_‘%ﬁmdh corresponds to 0.30 psi
over the area of the cylinder 1120 The &oirbi ned wei ght may be adjusted by
drilling aAbémindelabeardaimiown eetiflabmpadigonIM3an 6¢ edshe cpiBite@nassbadw: 1114 to
remove material and/or provide a cavity to add weight. The cylinder lid
1116;shas a first |lid opening 1134 Ln"its g¢gpyer for vertically aligning the
pi ston shaft 20 1114 and a second lpd opening 1136 near the edge 1138 for
introducing fluid fromthe constant hydrostatic head reservoir 1014 into
the cylinder 1120. A first linear index mark (not shown) is scribed
radially al gagafeRge UBRAY pstahbhaagedlind Bfp EH%m%@hﬂh%aé&&@en&hﬁmﬁﬁ&ét l'i near

i ndex mark bei ng transverse to the central axi s 1132 of the piston shaft
1114. A lesidrdSpoviaifengits ddisrerhpidie eannpihsegripmicrd op it sagg sytnnles SibsgpenyEd

radi al | yus@(l 7 glet 5 me%guré ngre%fé 21 %ﬁbl%]agﬁ}ltl%al }éﬂ?esgiteﬁfvg rs]et%@ @afrﬁplés]sﬁéuld BQE
second |1 near 1 ndex mark belng transverse central axis 1132 of the
pi st gherfaredXarthis eppegivrenemprsaginggyt. t hi r d I|near |ndex mark (not shown) is
scribed alo ' . riio ha third

| i near |nde£gﬁ%pﬁ) éﬁﬂgﬁﬁggéﬁ#% q§%%%ﬂ8%%&ggﬁghépggygs ff?%&iénnegﬁ%lston
shaft 1lupthke A angspeedpamas hyglifeauintetpolatine.akorienaeple wag & thamipoghowalpuisss scri bed

rad'allXhemgﬁ%aEﬂ?mHBP%%B%%&&%ﬁ%O%né&fﬁ the cylinder lid 1116,
From U(t) at the different time steps one can also determine the time required to reach a
25  certain uptake by linear interpolation. The time where the uptake of 20 g/g is first reached is
called T20. Similarly the time to reach any other uptakes can be calculated accordingly (e,g TS
or T10). Knowing U20 it is possible to determine from U(t) at the different time steps also the
time to reach 80% of U20, this property is called T80%.



30 the fourth linear index mark being transverse to the central axis 1132
of the piston shaft 1114. Further, a corresponding fifth linear index mark
(not showwp 20p/we2bbed al ong a |ip 1154 of the cylinder PCrawsSadz®421ahe fifth
| i near index mark being parallel with the central axis 1132 of the piston
shaft 1114. A corresponding sixth |inear index mark (not shown) is scribed
al ong the WO 2012/ 174026PCT/ US2012/ 042112 37 outer cylinder wall 1142, the
sixth linear index mark being parallel34with the central axis 1132 of the

pi ston shaft 1114. Alignment of the first, second, third, fourth, fifth,
and si xt h | iThe&iffectivdeBermedbikigy ad cdwsdattdias tidlwadirghtthel faddd, of pngss ahargdeadntl 1114,
cylindenmhhgcg%ga, and cylinder 1120 to be re-positioned with the sane

ori ent ati r&1"ati ve to one another for each measurement. 5 The cyl i nder
1120 specification details are; jer g8 aet epuof the Cylinder 1120:
70.35 nmm | nner dianeterkﬁhb#ﬂgﬁe Fy#Tnd%§ﬁ§1 e Olem%aneight v of the
Cylinder 1120: 60 5 mm 10 The gy héer id 111% pecification details are:
Quter dianeter w of cylinder lid 1116: 76.05 mm I nner dianeter x of
cylinder Iid 1116: 70 5 nmm Thickness y of cylinder Iid 1116 including lip

1154:5 12 7 g 1HJRLEKRERRY of B 18¥1d DP&Tds loh Fhel dhBeMuk DMt in| hPinlehnd of Bre35 MM
I'id 1134: 22. 25 b of i d

Dianeter a of first I1d opening X Iﬁ% anet er second

openi ng ckpggnent @37C mhi(Diiscadqwatedrseadian thedpllerisg ehpificalsguaging second |id

openi ngs 1134 and 1136: 23.5 20 The weight 1112 specification details are:

Quter dianeter c: 50 O nm D aneter d of center bore 1130: 16 0O mm
n=-236-10"*-T+ 1.479 - 1072 [g/(cm s)]

10 From K(t;) one can determine the effective permeability at a certain time by linear
interpolation. For example one of the important outputs is the uptake at 20 minutes or K20 (m?).
Similarly the Permeability at any other time can be calculated accordingly (e.g. K5 or K10).

Another parameter to be derived from the data is Kmin, which is the minimum K(t) value
measured over the whole curve in the interval from t;= 30s to ;= 1200s. This value is useful to

15  calculate Kmin/K20 which is the ratio between the minimum effective permeability and the
permeability at 20 minutes. This parameter express the temporary gel blocking that might occur
in some of the samples. If the value is close to 1 there is no temporary gel blocking if the value is
close to 0 it is an indication that the material goes through a strong effective permeability drop
when initially loaded with liquid.

20 The average values for 120, T80%, K20, U20 and Kmin/K20 are reported from 3 replicates

according to the accuracy required as known by the skilled man.

o (Caliper measurement Test method

25 The intent of this method is to provide a procedure to determine the thickness of the
absorbent core at the crotch point of an absorbent article. The test can be executed with a
conventional caliper gauge, such as Type EG-225 available from ONO SOKKI
Technology Inc., 2171 Executive Drive, Suite 400, Addison, IL. 60101, USA, with an
appropriate gauge stand, having an aluminium circular sample foot of 41 mm diameter,

30  having a force exerted by the foot of 10 gf. An additional weight is added to achieve a
total of 160 gf to adjust the pressure to 1.18 kPa (0.173 psi).



Height e: 39 0 mm 25 The piston head 1118 specification details are
Dianeter f: 59 7 mm Height g: 16 5 mm Quter holes 1214 (14 total) with a

9. 65 nm dwvearmet2r74426 out er hol es 1214 equal |y 30spaced wprCh/usenzosra1bei ng 47
8 mmfromthe center of center hole 1218 Inner holes 1216 (7 total) wth a
9.65 mmdianmeter i, inner holes 1216 equally spaced with centers being 26 7
mm fromthe center of center hole 1218 WD 2012/ 174026PCT/ US2012/ 042112 38
Center hole 1218 has a dianmeter j of 558 inches and is threaded to accept a
| ower portion 1146 of piston shaft 1114. Prior to use, the stainless steel
screens (Nnobe thivdwesy obthetahriping t@n ishdeaamintd Priane asyanibhdel the 3bsdtROt shoul d be

| nspect e, fi0n h0adl NG NOkies 0T OY B3 S&NhD . and, (SRl agad vhen
necessary. urine perne§b|$|Ey Hea8Ut etent apparat us Wt W ditelded screen
can del itwenbsertenneaels upbtivhsseblly thas basndderided onoHobever kel thidkineds thdye scr een
has been_ repl aced, A 5. 00.cmmark 1156 .is scribed on the cylinder
150 at Woor i Bfieiped ates BB pf BROB LR ABLPET hEPSRTSEHNERDE “Bhown)

at t aghedultabld fethbOkidn bk ildSp@iontshigle€ it thérgher 1120. This marks the 10 fluid
| evel to be maintained during the analysis. Mintenance of correct and
constant fluid level (hydrostatic pressure) is critical for measurenent

accuracy. fheeRshaplinthydidabitcat bRl &kefkeimilell ol WA idiSsddadf of enedel i ver
salt solution 1032 to the cylinder 1120 and to namintain the level of salt

sol ut i ordongyggingkcenichiar grt th ragsversoeenicHingtob e aftifde-scr een (not shown)
attached to the bottom 1148 of the cylinder 1120. The bottom 1034 of the

air-intake tube
10  Basic Protocol

1. All testing is conducted at 23 = 1°C and 50 * 2% relative humidity.

2. The absorbent core is allowed to equilibrate at 23 + 1°C and 50 * 2% relative

humidity for 8 hours.

3. The crotch point is determined as decribed above and marked on the wearer

15 surface of the absorbent core.

4. The absorbent core is positioned under the caliper gauge with the wearer surface

toward the sample contact foot and with the crotch point centered under the foot.

5. The sample contact foot is gently lowered into contact with the surface of the

absorbent core.

20 6. The caliper reading is taken 5 seconds after the foot comes into contact with the

absorbent core.

o Urine Permeability Measurement (UPM) Test method

» Urine Permeability Measurement System
This method determined the permeability of a swollen hydrogel layer 1318. The
equipment used for this method is described below. This method is closely related to the SFC
(Salt Flow Conductivity) test method of the prior art.
30 Fig. 10 shows permeability measurement system 1000 set-up with the constant

hydrostatic head reservoir 1014, open-ended tube for air admittance 1010, stoppered vent for
refilling 1012, laboratory jack 1016, delivery tube 1018, stopcock 1020, ring stand support 1022,
receiving vessel 1024, balance 1026 and piston/cylinder assembly 1028.



15 1010 is positioned so as to maintain the salt solution 1032 level in the
cylinder 1120 at the required 5.00 cm height k during the measurenent,

i.e., botwormm0B4026f the air tube 1010 is in approxi mt eCy/tsane/opiiane 1038
as the 5.00 cmmark 1156 on the cylinder 1120 as it sits on the support
screen (not shown) on the ring stand 1040 above the receiving vessel 1024.
Proper height alignment of the air-intake tube 1010 and the 5.00 cm mark
1156 on the cylinder 1120 is 20 critidal to the analysis. A suitable
reservoir 1014 consists of ajar 1030 containing: a horizontally oriented

L- shapeﬁglellh shewy the@ﬁoﬂ@ﬂlﬁidércussdrﬂblu mmmmg aanexelrxt/engiallllyz qristenshad

f h
const ant b ge e d KEJe T TkaratRebafo- Jny SRR TLAMS AL Al BubiGene

re-fill |pmg/chﬁbenat@nsg amxah%obrndstaatan ¢nreeddmees erof .00 db Idea FUBL71OLD wivas an

a1 pngeTEHE w1050 Rai ey e bofga L b iad 1 20 B p RS 14

cont & N BSS$ERRACKLACH dafleststle! sdi@hI@PPIIghdN teelid viedxyal@fsus@hdd to
solution 1032. The outlet 1044 of the delivery tube 1018 is dinensioned to
be i nserf¥eest REGUGHEHEEROIAY b?tf%in dpENIHge ?@ﬂ@éeﬁ h2Pndhe prstRgdplt Lt £116,
with it Sma&!éd)frﬂﬁﬁ fp%feﬁﬂﬁ‘(chQﬁJo@We (&g, seah8rmmdafas bh@vedl lens®l Hbf Sprd@Rdeiyn t he
cylinder 1120 (after the 5.00 cm hei ght” of the salt sofution 1032 is

at t ai ned %’ iMhe’ eyfidlpaerion 13§ of traiapt shakt Hikd haupdianmin 719 Hpdmmadni n
place wif Bergﬁbn@or{ 178 Fohd Biktoh RR%r $POVR -2 diRGeCONSE B8 nlY ALASHALI Bodl&ad
reservoir 14 can be positioned on a |aboratory jack 1016 in order to

adj ukt ills4hailgher posticar 11 of Bretpirden HRILtIME! bapla didfesieriof @pPrPHBIaEONYE At s Of
t he con n t [ |y
11 e nanar) e P ot e i B SN fuer o STE: P TR uBl RS ana
mai nt ai rifheml%OIHma@htlel@perfWQ@ll@b @?ﬁ@@ﬁ@@t@bﬂ?@&@amzllem 1.land dwﬂsatl on
of the e a a

capabl ¢ SREHATELE sud 8RS Sl MO353h s DFRE LR LG fogf STy

for at |veagt 1102 muamﬂeessteel has a Térgerppiost IdA) csytlesnnwthasm:errpcbryorim% onfplston

posi nmesh. ri por.t QwWn)

Por ttyor Gl Shiungie i et il B4 AR S e P b 40 RG 1 T, R0

al t er natshwfe 116t andgidgtstianis sDbigs(+sagppatith &ﬁfe@mdé nod. 3@ pawngr ths asubf ihei ent | y
per neabl e_s ot | ede salt solu flo igid enou hto

P noct iae o P oBot bR Flh mpot hiGR Sromne SPuGLHYE e e ng
The supp@rst118Cbe@B plstMtshsh ovm) o sehﬁwlednmlat h@lvorq)mldea/@lvuy @ @MGikh.iTHel Ng
the piston/cylinder asserrbc?/ 1028 duri n(tg the test. The salt solutiogon_ 1032
passi ng CtyH‘F%&H I{ h(éhf’étfpfﬁétrlt %P‘é‘éﬂl%‘h’@tl Ss‘}%’\%ﬁor |V§m€fﬂ]yl adigpiag thepigion ghalli v ng
vessg) 11Q24’ran@@%écbh@ﬁ@@pé}ﬁﬂgow%%ﬁr (AOLIRURRY 1r iR@Iducihl rlulerrSiH RO Inst@Gr een
(not shomm) The rece|V|n8 vessel 1024 1s p05|t|oned on the bal ance 1026
whi ch i dvdwsatiabadeserpir|l Bisintoghpayligderfidd.di gi t al out put of the bal ance
1026 i s connecteehiidr ﬁad&;@fﬁﬁﬂ@(ﬁ&ﬂ s%ggn)d@tsa'ﬂﬁngleﬁl tdl&h% tﬁy%&m&rﬂ% 1 59p04N) -
Preparation of Reagents (not illustrated) Jayco Synt hetic Urine (JSU) 1312
(see Fi ghe waighf 1§1&§b@fllfsblnnear igde! hitk Geiphtiersversel PMNIEl aRfsodédaf ée bisloaw) and
0.118 M t. UPM
Pr ocedur gﬁge %ésgﬁémwé(}r?éﬁ%% %ﬁg%gtdll%lﬁgﬁ) gg%J r Sgsrcglé(gﬂtagﬂy glto ﬁ%g%r d1
lite¥ vabu ﬂte'facFéit6(b<vfetpapatqn@hafoﬂ11\Aolthspme¢s3ndtltme¢r indraxrmdrk [betng rtranadelse quénat i ti es
are scal r : val i G fl 0s fill tllled
wat er to%gtﬁ 1?1? ?&Jv%? Bfgrrtgy Stééﬁthém‘ %)80%%)3§ i t@ﬁﬁg{e ar h‘%xsl%%kg%eghl n’t he

fl ask. Separbatl elqng this miiglleapaveorg hi 2ogofp@ag eistoarshhie d k&4, thchehirfl dinkovindgy @akunt s

ol anve it SER SR URREFES [ Betub O op o Sao s RefPud R I Bt arre

order aSndlderheeld (@ ki) Tdveribal radikidNalose Bt uppee durtide aléﬂl,tbfttl@deyﬁn&drlhﬁ phat e
unt i O|IdS are dissolved, the stir bhar, i eppved, a

sol u%q % ‘d?eftfdn% EK GRES PR CRE 49 e Gt 1%3% gﬁ’?rpl%%‘r 1534& n

i nsert eCFurtﬁ&dafcbﬁes%ngﬁft@ Mn& iKde R GnadI0 (Rt Skdwi) lmgmlalacamng @nlpanfsnevw fenut es
nore. Quantities of salts to make 1 liter of Jayco Synthetic Urine;

Pot assi uiedsr didi do (tkefl)fthzluger @dex mark being parallel w1th the central axis 1132 of the
piston shaft 1114. A corresponding sixth linear index mark (not shown) is scribed along the

g/ sec



Sodi um Sul fate (Na2504) 2.00 g Amoni um di hydrogen phosphate (NHAH2PO4)

0. 85 g 30Ammoni um phosphat e, dibasic ((NH4)2HPO4) 0.15 g Cal cium Chl ori de
(CaCl2) Oowo2or/+740260r hydrated cal ci um chl oride (CaCl2. PEHZQ)S2012052113\0

2012/ 174026PCT/ US2012/ 042112 40 Magnesi um chloride (MyCl2) 0.23 g - [or
hydr at ed magnesi um chl ori de (MyCl2. 6H20) 0.50 g1 To nmeke the preparation
faster, each salt is conpletely dissolved before addi ng the next 5one.
Jayco synthetic urine may be stored i7a clean gl ass container for 2 weeks.
The solution should not be used if it beconmes cloudy. Shelf life in a clean
pl astic cmmnwliirmier wils 1142, daysixth linear ind€x thidk Huingqulialiod i the iccheral NeiC1)32 of

Sol uti Or[he ton sheM Eﬂql umgghmlggtr(l)fdtﬁ E b fem)nda[?urgaﬂ urth (%E tl O(p sd):;ltg:‘?mear 1nci

wei ghi ng™p per or aker |umc I’orl e is wel geﬁed and
quant i t ahirkeiljowsrfansé ewergeadlllat pis@n Jshaﬂ/DI 1l4nﬁt11rndﬁ lfdl gk, andngliidee 1120a®kbel S
filled to volu th 10d |l ed water. i s added and the

sol ut i orf“PESIHY ngaVV\%r‘ihe Sa@ﬁ"PF‘i‘tﬁt{f“dFl&?‘ée t8 Aes ’t‘noéhef fOEﬁ%ChéBeiaF‘Hgm%ﬁte di ssol ved.
Test sPreparation Using a solid reference cylinder weight (not shown) (40
mm di aneter; 140 mm hei a. 15 cali per gauge (not shown) (e.g.,

M totoyo Di ngﬁﬁPYIHIdFTe]ilﬁatSPe@g’Qét)‘onl‘?taéléf‘ret o read zero. This operation is

conveni ently perf oni¥Rdia@BeAy 5{@@@211&139112@\/%.353@% top 1046. The .
pi ston/ cylinder assenbly 1028 w t hout sugerabsorbent pol ymer particles is

posi ti oned under e danstpigt ofghsigdindeioh! 2eHOh Mand a reading, L1, is

recorded to the ngaLRstonddy RIS LANt hydrostatic head reservoir
1014 is filled with salt solution 1032. The bottom 20 1034 of the

ai r-iht ake tube 1010 is positioned so as to maintain the top part (not

shown) of thqgkkﬂﬂfdgrlgﬁeﬂilﬁﬁgh%lffcgﬁn&'Eh‘?l\é‘@ in the cylinder 1120 at the 5.00
measur

cmmark 1156 during t ement. Proper height alignnment of the
air-intake tube 10u@rdipmetew5f QQindenliwalrlk6:177086 non t he cylinder 1120 is

critical to the apalysiSser x of cylinder lid 1116: 70.5 mm

Thickness y of cylinder lid 1116 including lip 1154: 12.7 mm
15 Thickness z of cylinder lid 1116 without lip 1154: 6.35 mm
Diameter « of first lid opening 1134: 22.25 mm
Diameter b of second lid opening 1136: 12.7 mm
Distance between centers of first and second lid openings 1134 and 1136: 23.5
mm
20
The weight 1112 specification details are:
Outer diameter c: 50.0 mm
Diameter d of center bore 1130: 16.0 mm
Height e: 39.0 mm
25
The piston head 1118 specification details are
Diameter f: 59.7 mm
Height g: 16.5 mm
Outer holes 1214 (14 total) with a 9.65 mm diameter 4, outer holes 1214 equally
30 spaced with centers being 47.8 mm from the center of center hole 1218
Inner holes 1216 (7 total) with a 9.65 mm diameter i, inner holes 1216 equally

spaced with centers being 26.7 mm from the center of center hole 1218



The receiving vessel 1024 is placed on the bal ance 1026 and the digital

out put of the 25 balance 1026 is connected to a conputerized data

acqui si t iwo 281217¢026 ( not shown). The ring stand 1040 wi t rCa/uBG0IMSII1Z i gi d
stainl ess steel support screen (not shown) is positioned above the

recei ving vessel 1024. The 16 nesh screen (not shown) shoul d be
sufficiently rigid to support the piston/cylinder assenbly 1028 during the
measur enent. The support screen (not s¥own) nust be flat and | evel. 30 UPM
Procedure 1.5 g ( 0.05g) of superabsorbent polynmer particles is

wei ghed ont o a sulCtmbl l®lawEllghang dpaper j of SAtendbd oyl isitoeadsd mgacaept anavert i cal
bal ance. The nnistu&e 89% n&togh&FFuauperabsorbent WO

2012/ 174026PCT/ USBY12} 1841 yner particles is nmeasured according to
t he Edana Moi sture Content Test thhod 430. 1-99 (" Superabsorbent materials

- Polyacryla e superabsorb mders |stur Cont e SS upon
neati ng" L FoBRORrean S e hurer ge “Bor shiegrphad I aflbrmti

pol yreer 1nao khdullEse inSpegice adradloglelh@nhdidy orthensuchaing upe Iiépﬁh%@d haat ngedsyiyen
particles wei ght should be 5 corrected for noisture (i.e., in that

part i cul'Bin® PAERCaPHE AR LHH APRATL Y W&tha%g‘iﬂnﬁeeﬁa‘iaflld@ll?é%{ <Haeg WM. 5

on a drMe%ﬁbQB&n@@ﬁkﬁ%eumdunmmﬁh@mﬁﬂﬁ&Mm&Nkbm&%r 1120 is placed on a Ieve
benchtop 1046 and t he suFerabsorbent poly gartlcles are quantitatively

transferred i“hie0 eHenagk [ iedescribadon thTﬁéhI’élﬁlb]elrz B5HRBIN K 0HS10) ABERATD] es

are evenhy,dins @&Eéﬁ&op&o%ﬁat&%ﬁ&ﬁ@ kot PMR)or AL AHRES 14 90, G AAkL g 1148
of 10 the cylinder 1120 by gently shaking, rotating, and/or tapping the

cyl i Wderfluid jrgel tp e impirtgipesk duaing theoanglyyie. Mainepaige of serrichpnd eomstart levedl es on
t he Scr%ﬁﬂhﬁﬁﬁﬁgﬁg9”@%s9ﬁ&ﬁpﬂ§9w&ﬁﬁ%ﬂﬁ%99&58ﬁ]1148 of the cylinder 1120 to

obtain t reci sion result ter t'he superabsorbent pol yner
particl &5 chmeat hakostaigeehd radersoir i1l e disghtot debivgork eplufierot 032Howee) cydindeched

h h
0 e b g0 148 A LTS R, APE L 8 AT e
the fir Sshoslvil)dattaqj&d itardre bABAn 1 M8t tlhehe/hhtﬂqn 11AB Ahefbottdre 1D3édof]t]1elzﬁr frdedke Ingpe

t t head 1118. Th h 18 ted
it hel 00 i Rl 58% & T it i DS R e Drt et o uS Ut od BEEC <
t hen pIae@ﬂmomumcmhemgmaamnmgnmiméﬁuﬂhmhheecyémﬁMQm&ﬂdﬁmhw@kﬂe]D&kmmg care

to keep the piston he y. fromthe per ent

bar 1 of ORIy e o Leor Gamptns 1 BE B REASCHP B R potgt e so
as to alsupport fiteen2@ott dhotvel) oﬁ@wﬁﬁg sthhd 1040 e sﬂh@(iebellzmglaagsel nehaix P@p&s are
t hen aligned. The piston head via the piston shaft 1114) is

8
gent |y 1758t Wienpsnrddhe ke t‘éh;allloéﬂgjﬁ% Bp280sEhPatkol lyfrep ﬂ}faﬁyﬂlrl%qféézo The

vei ght  1dilidalit§ R @gdi}dione Qllﬁﬂletr&%r\*éﬁﬂg 14 BHsikis QN a Jek283PontaEndd la HbB LRSI t
1114 so that it rests on the shoul der 1124 such that the first and second

linear iMgeiRd hayhRRedadediveiyitgivet 1 8ppofeid delixgrymyveaticallyeorienigd Ppaensied et s

bi ndi ng @0d rFSEMIE ﬁf‘at%\‘fﬁc@d Qéléﬁtr\izlﬁﬁﬁ i@RoRfant MRIYEHIREaOBs-RE: DRhYdnqgel
| ayer 1318 l'ing Phase: An 8 cmdianeter fritted disc (7 mm

t hi ck; est@pe@ﬁaémﬂ&lﬁsfor chﬂhﬁg gecoptant yfrosgaiahead rperoesi Y3 T@eo Ol hasanur at ed
by addi ) o . di
y addi ng GXL & ﬁﬁigt&s%] i@é" ?nntl Q (gg'gnr{;r 'Tthlé ll\g?liri @b%?%% %‘él‘tl})néd aI fe ot e' SC

1310 is saturate e saturate ritte aced 1h aw
fl at25 30142 t ohelek Rengtint dhhosiaBit 4 headd r¢dStvoit 31214 scoatided austt)deCRt 128atdves t he

: ﬁg ﬁglr gﬂatcrt?%?‘s%(gq%m th% {j'eel‘ge{\fl otftsglggaﬁlbt?o% 1%%21' 0The (pu(?let] %214%? Itt%hc}eh\r;re%sz Eub@ qbléa féceed

dimensioned to be inserted through the second lid opening 1136 in the cylinder lid 1116, with its
end positioned below the surface of the salt solution 1032 in the cylinder 1120 (after the 5.00 cm
height of the salt solution 1032 is attained in the cylinder 1120). The air-intake tube 1010 is held
30  in place with an o-ring collar (not shown). The constant hydrostatic head reservoir 1014 can be
positioned on a laboratory jack 1016 in order to adjust its height relative to that of the cylinder
1120. The components of the constant hydrostatic head reservoir 1014 are sized so as to rapidly

fill the cylinder 1120 to the required height (i.e., hydrostatic head) and maintain this height for



WO 2012/ 174026PCT/ US2012/ 042112 42 The screen (not shown) attached to
the bottom 1148 of the cylinder 1120 is easily stretched. To prevent

st ret chi yO 2012817d@bays pressure i s applied on the pistorCThsba120ii4; | ust
above the lid 1116, with the index finger while grasping the cylinder 1120
of the piston/cylinder assenbly 1028. This "l ocks" the piston shaft 1114 in
pl ace against the lid 1116 so that the 5 piston/cylinder assenbly 1028 can
be lifted without undue force being ex¥rted on the screen (not shown).

The entire piston/cylinder assenbly 1028 is lifted in this fashion and

pl aced ah:mheﬁ¢TMMhedmdmsmumeﬂﬁebmmthEhﬁh@ﬁmmdmghmhﬁmnrumsummﬁbacﬁmbh1the
Petri 1314 SS t ugh the fr tted .S absorbed by the
super absgpﬁ Pn%oqtsr?@?mn tﬂé%ag ggw(rhtgf) %th%aSt g/sec f?%ajf%agﬂgfﬁmhydr ogel | ayer
1318. The JSUh&@&Qmaymukahkenmh1&hﬁs5&ﬁﬁ@mdbsh163&41ﬁ@dahﬁmhemaﬂ@ughnfor

all the swellin h l.f nee nmore JSU 1312 ded to the Petr

i sh 130 ohgoPRE R s T e kg b The T st S et afeitene. t op
surf ace rlodd Gaff. Thidesuppdrt s@€kndinSCshdwa is sbffic@ntR ppicabld sOfas @Dndu ifipt@Ssalit he
plston/cyllnder assenbly 1028 is renoved fromthe fritted disc 1310, taklng

care to PHHRD IR Srogt ggigrenoyghy Jp sipppridhe slainless glegh pgshy slothe S0t isBe¥ above
and ensyisvehing strlaéhﬂgdf&%bplér@s\é%n 1 ShHQ8 Shodft bd 08 8ndd kb1 1312 ik1hake N

air durln% this procedure i ston/cylinder assenbly 1028 is placed

under t HESRUElBgT agsOgl m%ﬁu@rgothﬁ)estaﬁae wlirsaltiph ) 321ppssineshiosglohaeepres t he
near est Q.01 (MHOans Reoi&adi ing rg&msé@l q@4t bé@mn@(ﬁ‘héﬂo&/ r@l?ut inBi stubﬁ(grtu‘{ lue is

recorded. The thickness of the hydrogel |ayer Lo is determ ned from
L2 -10L1 the suppert rsetgee Siot @hwwmlﬂqévmgswe@m é@iz]4| lﬁd@iﬂtlalseémbtlhy babeg |6

transf ervl;l‘ggl ks actslh}gtescbl leﬂaragt (? gte'EIg:( ('ﬂgftal %Q%‘gﬂg% ﬁltet‘tﬁﬂ:aggéj 168 i Q%nﬂe'c@g tS lélppOI‘ t

stand 104 aking care to ston t 1114 1 n place agal nst the
lid 1116@H@h@naﬂnbwahmnhydr%@@Qﬂh@ﬂh@@@ reservoir 1014 |s positioned such

The. neasur embipegbE Bl b PLAGRH I TLON00 sequencer 25a) The. ot opcock
1g20 or theldqmsﬁanmahyﬂnmsUSU)d3hbadzF%séSanmiﬂﬂiésmsHm@ﬁh&ﬂ(MQIMHwnit

t he t,sol.utio C 0 1156 er 1120.
Tht sSoa SR BN 7659 78 DERS b ik AT hIRhtion e Paip B b 45t

openi ng Wind Bb@ﬂm@dieloixOZ (Che ylovdRg 51:eﬁﬁatﬁ‘m‘ib afe ffdricds0 |au;'tandz[rd 10@2r v @ume.

R B R R

sol ution 1032 passing through the hydrogel Iayer 1318 is recorded at
intervals of 20 seconds for peri o m nutes. At the end of 10

m nutes, the é&lop%dékwi‘é%ﬂ‘bﬂastkﬁé f%ﬁ’mé"ﬂ'&rﬂlﬂﬂlﬁﬁf’@éﬂf 4¢ PA%ridls yoduws w8 A 1014
i's cips %la netW0s & 082/ 1@@1&3@ RETAITRAL YePhedil2 uéllﬁg a welghl-ﬁg%2196'5’1I & héRE B

seconds to t he end of experinent are used cal cul ation. The
dat a colfPleyiag appynsy Oftfb"y Ger %Wﬁ%@e%@twwﬁw@d&cﬁ P menglylieah balenesn. The

flow ratggFse Qﬂ&dgc{uﬁﬁtltht%/ei)hﬁ) Bl ARG Rri@ f1hdkNBAhe | 8RS lr®AURNRR d felow. OrR 9r aph
of the weight of salt solution 1032 collected (in grans) as a function of

time (i rsobEenmdsred poarERblstvplds unbl B0 sdisle nrpglissolved, the stir bar is removed,

and the solution diluted to 1L volume with distilled water. A stir bar is again inserted, and the
25  solution stirred on a stirring plate for a few minutes more.
Quantities of salts to make 1 liter of Jayco Synthetic Urine:
Potassium Chloride (KCI) 2.00 g
Sodium Sulfate (Na,S04) 2.00 g
Ammonium dihydrogen phosphate (NH4H,PO4) 0.85 g
30 Ammonium phosphate, dibasic (NH4),HPO4) 0.15 g
Calcium Chloride (CaCl,) 0.19 g — [ or hydrated calcium chloride (CaCl,'2H,0) 0.25

g



5The Urine Perneability Measurement (Q of the hydrogel |ayer 1318 is

cal cul ated using the following equation: Q=lFgx Lo 1/ Ip x A x An where Fg
is the flwo2oetw4i26a g/ sec determ ned fromregressi on an&Cy4isgoiaf4zihe f 1 ow
rate results, Lo is the initial thickness of the hydrogel layer 1318 in cm
pis the density of the salt solution 1032 10 in gmcnB. A (fromthe
equation above) is the area of the hydrogel |ayer 1318 in cn2, AP is the
hydrostatic pressure in dyne/cn2, and 40he Urine Perneability Measurenent,

Q is in units of cnB sec/gm The average of three determ nations should be
reported. FSR Megtesinmtchm)ddaa\/lgcmmasg Aiirhedrade negmisivescldralespeed of

super absor bent | es, especially polyneric hydrogelling
particles, suchRga%d;cT&ost?% ied poly-acrylates to swell in 0.9% Sal i ne
(aqueous 0.9 mass % NaCl soI ution). The neasurenent principle is to all ow

i Caken tdodBOBID: PrBe o s R Rdh Pan Betl HEl Bpr hadag b ned™ 11

expr essefel Ta@oapsihafc lﬁbﬁQﬁetgelsb Jtbrail th @ereag @&@@ @ntditek €6 Alve@Ql TSR Al |
testing is conducted a ur granms of a representative sanple

of the sUPEFaBSHrBRRE “BB‘P%W?éFloﬁ@ftsfhélfé’ée ings Qan gl oaHHEJ0AREd 5 cm

di amet er Pet pi11giMBouind CHREHY NN BBRIioRt 0. 2R M2§2)cﬁ11!i}ﬂ (ﬁﬂ&ﬂdeh@f&sedozis daqweer
for 25 48 hours prior to nmeasurenent. About 1 1g) of the test

speci merfoluion &3y dFinrorsieives RApeLRIRERIARBRE AR i ﬂl&ﬂml@%wﬁ@aﬂ% an
accur acyyngf uQnthgljvelg tlra'ﬂgfgrr@li Ay M ReRKRErC H\A@kceﬁldnﬁ@ 13 it Qirsd (SIS Wit

di aneter, and eight. The material is evenly spread over the bottom
20 gllof distdied %telséi i;tﬁé)aalwd«}véh g dig sobntigh isgaiged e ¢ stgring plateging] allythie yolgds50
beaker, ang.afethen poured carefully but quickly into the beaker
containing the test material. Atinmer is started i mediately upon the

| iquid contacting the material. The beaker is not noved or agitated during
swel |'i ng. Tw% L er is stopped, and the tine recorded to the nearest
second (or nore aceurat e ely if appropriate), when the |ast part of

undi st ur bed fUsingc soBd redacive dylindet Wweighpedt shnxgn)p(&@ ninc liesietet; 1 40 nohe hei ghDa

ot om RALRGrEB TRG A doent e PIGTE UhRR GER A e i et b by

snmal | | apprabd Ravhvehratly p@fddned siik k@aoe&h layd Iehatbehanqap 104 T}&qk@m/mmder

re- wei ghed ter ne the actually pic to Wi, t hin 1lg. 5The
oo sudrrenpiy SPRCHBGE siotFd Tyt apdrdt ReCeheR pevifiecdoimderibe Pubes b

pol ymer (parshowh)@sd a reading, L1, is recorded to the nearest 0.01 mm.

The constant hydrostatic head reservoir 1014 is filled with salt solution 1032. The bottom

20 1034 of the air-intake tube 1010 is positioned so as to maintain the top part (not shown) of the
liquid meniscus (not shown) in the cylinder 1120 at the 5.00 cm mark 1156 during the
measurement. Proper height alignment of the air-intake tube 1010 at the 5.00 cm mark 1156 on
the cylinder 1120 is critical to the analysis.

The receiving vessel 1024 is placed on the balance 1026 and the digital output of the

25  balance 1026 is connected to a computerized data acquisition system (not shown). The ring stand
1040 with a 16 mesh rigid stainless steel support screen (not shown) is positioned above the
receiving vessel 1024. The 16 mesh screen (not shown) should be sufficiently rigid to support
the piston/cylinder assembly 1028 during the measurement. The support screen (not shown) must
be flat and level.

30

UPM Procedure

1.5 g (= 0.05g) of superabsorbent polymer particles is weighed onto a suitable weighing

paper or weighing aid using an analytical balance. The moisture content of the superabsorbent



by the anmount of actually picked up liquid, and dividing the result by the
time required for this pick up, and is expressed in "gig/s'. Three
measur enewo0eyE4@eer f or med and the results averaged to ®bTaismoihe1FSR val ue
in g/g/ls, reported to 3 significant figures. Flat Acquisition Test Method
10 This method determ nes the acquisition tines of a baby diaper
typically designated for wearers having a weight in the range of 8 to 13 kg
20% (such as Panpers Active Fit size 4lor other Panpers baby di apers size
4, Huggi es baby di apers size 4 or baby diapers size 4 of nost other
tradenaqmsmwrb&mApparmbusnﬂimanmnghe&mdkbmappana¢ﬂbnmmehDMh&bd4B®gﬂ@e 14
and conp ses, a tr rbonate (e Cl) nal |y
e G g SRR SR L S e S R
hor i zontlads hﬁ)ﬁdleiltliﬂgz (Fabiumg %)}.erigtﬂm ﬁnf)lsﬁﬁfB comert 2Q0. the isnghasdrbemngbl@ner20
wi dth of 15 inc ), Two rectilinear vertical sides. 14
(2.5 i n(ﬂ%tkcfestlﬁl éTe%{e%%’énrﬁ ( %nwﬁ% BRIk F%n%‘%i)ﬁn% Bafﬁ‘fl?ﬁ Y&t Sﬁ?‘ﬂ‘gdh ong
edge$ ofcotrb@ed i endiddRt (De.f O MadpddiGaped the augi slfdrdbsbarhngblandregagidesof 508
mm (20.0 inches), an internal width of 152 mm (6.0 inches), and an internal

dept h oﬁhgﬁdﬁﬁﬂéﬁCWaﬁH&W@§$“m¢ﬁé front and back ends of the trough 1411 are
not encl osed:The2nfustakdef 1@9%@@5& oRQ! KiIetchansy | eRMMAdE sbdribseibBRNSi ons

508 x 152 x 25 mMmis wapped in et hylene filmand Blaced in the bottom
of the tHOBURH PRAcIes| gye s‘l}l‘éﬁlt%f“(ﬁbfy rred Hatoe Higewyligfert WgOf dhensteerabsahentt he

trough lpz(‘)g;%e@-'i)%u@ieb 92€Jen1 R ENA MRRELSHAASEA) alcRBePR) HELOYINEMEysfdel M i S
smooth and free of seans,” winkles or inperfections. The pol yurethane foam
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cyl i nderppl4ddon TP i %mgiea%ﬁtt@ O} St ?lﬁrdf Itﬂee;qstéﬁ siRf4294 aN@hE; tQst he
upper surface of the to | ate 1415 so that the holes intersect the inner
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I amet er mm ar e Into the es In a
matékiidhﬂK@d§Mwoh3§b t hat one end of each mnre is flush with the inner
cylinder wall and the other end protrudes fromthe upper surface of the top
pl ate 1415. These wires are referred to as el ectrodes herei nbel ow. A
reference |i BeellsmgPbhnicbeth &enodismethefrided dvc @ ntoh éhitko p.gplCateglds Tbe. H5RGMM
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fritted disc 1310. The JSU height must not exceed the height of the fitted disc 1310.



25Procedure: All testing is carried out at 23 2C and 35 15%rel ative
hum dity. The pol ycarbonate trough 1411 containing the wapped foam sl ab
1414 i s pwvacert/iom2a suitable flat horizontal surface. APdirasosiaiohsi2
absorbent product is renoved fromits packaging and the cuff elastics are
cut at suitable intervals to allow the product to lay flat. The product is
30 weighed to within 0.1 grans on a suitable top-I|oading balance then

pl aced on the covered foam sl ab 1414 438 the acquisition apparatus with the
front waist edge of the product aligned with the reference mark on the

pol yet hyl ene Thewereen Tine shownluetachsl metheeroeidmal BGi8goft the dytindgirt A0 naleasily

centerline of, the a r at with.the topsheet ody-si de) of r.oduct
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slab 1414. The two 9.0 Kg weights are then gently placed onto the top
5plate ™M9%Vso that the width of each weight is parallel to the tranverse
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el ectri cald y31900uRt inéGivld W dndSEeRRorbie PolyhA HIIRADhS RSR) (§-Grm Yodel
7520- 00 supplied by Cole Parmer Instruments, Chicago, USA, or equivalent;
is skt Updrogeldhge ﬁgmgéfh%ﬂ@ 93 exygilghlaubo igrisishusil orhatd obugh lohplbiede

t hr ough Whl.e Rl e [ [ ' r ; (3/16
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cl anped hyératipi pdriog te beephlzt ISt 1318 lovehvtdreddp wirta¢ h3 litted theyfrijterdidisc 134 06A ¢t ached

to the to eriB!cii%f § 1%?14‘1? s,gﬂdé ingF%ylﬂidgﬁﬂg%ngﬁ%?% M e bl 2310

e.faci
downwar ds"and 1 dcat e i nche o tgilaglgltlt

he "upper e oep%[isr]%e cyl i nder
1416. Thekipgioge icslodp e gisech shiafy 1414 agmdrst dondidi 19 1 nedoaliedrabbetnti@ndirs dlar ge a
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piston/cylinder assembly 1028 is placed under the caliper gauge (not shown) and a reading, L, is
recorded to the nearest 0.01 mm. If the reading changes with time, only the initial value is
recorded. The thickness of the hydrogel layer 1318, L is determined from L, — L; to the nearest
0.1 mm.

20 The piston/cylinder assembly 1028 is transferred to the support screen (not shown)
attached to the ring support stand 1040 taking care to lock the piston shaft 1114 in place against
the lid 1116. The constant hydrostatic head reservoir 1014 is positioned such that the delivery
tube 1018 is placed through the second lid opening 1136. The measurement is initiated in the

following sequence:

25 a) The stopcock 1020 of the constant hydrostatic head reservoir 1014 is opened to permit the
salt solution 1032 to reach the 5.00 cm mark 1156 on the cylinder 1120. This salt solution
1032 level should be obtained within 10 seconds of opening the stopcock 1020.

b)  Once 5.00 cm of salt solution 1032 is attained, the data collection program is initiated.

30 With the aid of a computer (not shown) attached to the balance 1026, the quantity of salt
solution 1032 passing through the hydrogel layer 1318 is recorded at intervals of 20 seconds for a
time period of 10 minutes. At the end of 10 minutes, the stopcock 1020 on the constant

hydrostatic head reservoir 1014 is closed.



The punp is activated and a tiner started i nmedi ately upon activation. The
punp 20 delivers 75 nL of 0,9% NaCl solution to the cylinder 1416 at a
rate of NsOrhI2Be)26t hen stops. As test fluid is introdueed/useoiziog21eyl i nder
1416, it typically builds up on top of the absorbent structure to sone
extent. This fluid conpletes an electrical circuit between the two

el ectrodes in the cylinder. After the gush has been delivered, the neniscus
of the solution drops as the fluid is4ibsorbed into the structure. Wen the
electrical circuit is broken due to the absence of free fluid 25between the
el ectrodes i fAht kiaacflyohi mjmconds he theiene of the repegaient are used'ﬁheheaUﬂMi @ldulagpn.t | me
o 2 ne Sl B e BB P ARSIV PR €l bR
Four gushés sepeoftelinedelead suards i «ps gelpiedf the weizhsoffsals laiin ©a2 bolgash (ins 75
m and is 30Q0delivered at 15 m /s c erval between the begi nning
of each &8 25 & OGO gD sCeqps o %%‘8%%% 515/ 042112 47 EXAVPLES
Supersabsor bethe Peiny PeineRililyi MéLereREAQQIDNGe h@iréfeelapéreiSedts dicsaleasting have
been prepared to Sconpare their properties with the properties of

super abstg‘?f?élﬂ‘f’mﬁ&ﬂ%’ﬁl‘ particles of the prior art. Conparative Exanple 1
The super absor bent poI ymer par(gi[pl@go ]qf[p&bexg@qrpar ative exanple are the
super absor bent pol particl es whi ch are used in Panpers Active Fit

di apers Wﬁﬁ&%mfr %%tﬁap I24B¢ detirineddroppregression malysisof fudlyw refeagwts. Lo

super ab%@fﬂé‘?ﬁlhaﬂﬁllcm{ ofRRY hydrd 2519618 398 Hﬁcfrf'i"d ¥ (BRI BGE M ool R)32

2009/ 0275470A1, It shoul d be noted that the superabsorbent polyner

par tidkc| &8 gmigm ber (fswh teedudtionabevseisdneres ef the hydregehiayabl3ds Pasped indei ve

Fit dia E - 3
entitl e Bﬁ)saﬁ gﬁ%ﬁ féslgpgrrléé%}fl ngﬁ(g@ggjr}lg 1%%%%1? B’|1I21{c/)l %an%bgﬂt ?S ﬁlglfs}@%(%ocr?nﬂ a

sol i di f isedgmhEremyplagsofi thre@detpmsnattloomsmolldmelr@ongd pol yners". 15The Standard
particle size distribution of the superabsorbent polyner particles is of 45
to 710 p mwith a maxi num of 1% bel ow 45 p m and a maxi num of 1% above 710
p m Conper aSRviestxangl e 2 300 g of superabsorbent polynmer particles
havelsbeen prepar ed according to conpar ati ve 20 exanple 11 di scl osed in the
PCT patent, application WO 2010/ 9 427 entltled "Po acr aci d- based
Il R e e R A SN A SR e e

hydrogelling particles, such as cross-linked poly-acrylates to swell in 0.9% Saline (aqueous 0.9

mass % NaCl solution). The measurement principle is to allow superabsorbent polymer particles
to absorb a known amount of fluid, and the time taken to absorb the fluid is measured. The result
20  is then expressed in grams of absorbed fluid per gram of material per second. All testing is

conducted at 23 + 2°C.

Four grams of a representative sample of the superabsorbent polymer particles is dried in an
uncovered 5 cm diameter Petri dish in a vacuum chamber at 23 + 2°C and 0.01 torr or lower for

25 48 hours prior to measurement.

About 1 g (+/- 0.1g) of the test specimen is removed from the vacuum chamber and
immediately weighed to an accuracy of 0.001 g into a 25 ml beaker, which has 32 to 34 mm
inside diameter, and 50 mm height. The material is evenly spread over the bottom. 20 g of 0.9%

30  Saline are weighed to an accuracy of +/- 0.01 g in a 50 ml beaker, and are then poured carefully
but quickly into the beaker containing the test material. A timer is started immediately upon the
liquid contacting the material. The beaker is not moved or agitated during swelling.

The timer is stopped, and the time recorded to the nearest second (or more accurately if

appropriate), when the last part of undisturbed fluid is reached by the swelling particles. In order



Exanpl e 1 4000 kg of superabsorbent polyner particles of the conparative
exanpl e have been sieved 25 over a AISI 304 standard 300 p m stainl ess
steel w reormesii7sezéa ri ddl e sieve equi pnment with a capaecrysedi2abnu

100- 150 kg per hours yielding to 750 kg of superabsorbent polyner particles
with a nmediumdi aneter (D50) of about 180-200 p mand a particle size
distribution of 45 to 300 p mwi th a maxi num of 3% bel ow 45 p mand a

maxi num of 3% above 300p m 30 Exanpl €42 300 g of superabsorbent polymer
particles have been prepared according to exanple 9 disclosed in the PCT
pat ent appﬂﬂ@m¢ﬂmneMﬁ&ﬂﬂiﬂhOﬁ&&?mxﬁthMDhbfﬁwe%ﬂquapmqumdamﬁdxbaséﬁ

wat er or bi ng.resi n.,powder c
So15) 15400k i S BN Fingh Rl dGohiRle BY BRI RS T et | pene

polynertpaahmmhe&e@&uﬂkqmmkeapm@n&u)QHMmd(u@ t he conparatlve exanple have
been neasured: the tinme to reach an uptake of 20 g/g (T20), the uptake at
20 mm (U20), the tine to reach an uptake of 80% of U20 (T80%, the

effective pry Areabidlid iataldDatbd BYHREIIKKEBE wedht of iPetabdRAEhepdly @& padldeki ng
i ndex (Km n/K20) have bheen 5 neasured according to K(t) Test Method set out

above. . PPHE UPRATC O Ariealidtched yp ity adalvirmaedhit 1)“%‘%‘/ %‘éélﬁﬂeri‘é%igﬁfiéﬁr this

accor d' NEck &, hieis YR keS In IRYNOthi8E e RUtenRBRUER: peHdAnRRd (KeeRbdlls faldoed
Ret enti on Cap%&saﬁ% has been neasured accordi ng to EDANA net hod WEP 241. 2-

05. to ppigin waue /Y e pipesehic I Hhanitigaaika™isn g/ g as a function of tine
for the Coppgiah.¥8itd, pxaRles 1 and 2 vs. Exanples 1 and 2 as neasured
accordi ng to‘fg__%%r%_T__r_WET%od set out above. The different val ues for

t he Weasured paraneters are sunmarized in Table 1 below. Table 1 15

Exanpl es 1'%19& Sr)letlll%%odét%rgaes ]'tﬁg %%quisition times of a baby diaper typically designated for

wearers having a weight in the range of 8 to 13 kg = 20% (such as Pampers Active Fit size 4 or
other Pampers baby diapers size 4, Huggies baby diapers size 4 or baby diapers size 4 of most
other tradenames).

15
Apparatus

The test apparatus is shown in Figure 14 and comprises a trough 1411 made of
polycarbonate (e.g. Lexan®) nominally 12.5 mm (0.5 inch) in thickness. The trough 1411
comprises a rectilinear horizontal base 1412 having a length of 508 mm (20.0 inches), and a

20  width of 152 mm (6.0 inches). Two rectilinear vertical sides 1413 64 mm (2.5 inches) tall x 508
mm (20 inches) in length are affixed to the long edges of the base 1412to form a U-shaped
trough 1411 having a length of 508 mm (20.0 inches), an internal width of 152 mm (6.0 inches),
and an internal depth of 51 mm (2.0 inches). The front and back ends of the trough 1411 are not
enclosed.

25 A slab of open-cell polyurethane foam 1414 with dimensions 508 X 152 X 25 mm is wrapped in
polyethylene film and placed in the bottom of the trough 1411 in such a way that the edges of the
foam 1414 and the trough 1411 are aligned, and the upper surface of the polyethylene film is
smooth and free of seams, wrinkles or imperfections. The polyurethane foam 1414 has a
compressive modulus of 0.48 psi. A reference line is drawn across the width of the upper surface

30  of the polyethylene cover 152 mm (6.0 inches) from one end (the front edge) parallel to the

transverse centerline using an indelible marker.
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A rectilinear polycarbonate top plate 1415 has a nominal thickness of 12.5 mm (0.5 inch),

a length of 508 mm (20.0 inches), and a width of 146 mm (5.75 inches). A 51 mm (2.0 inch)
diameter hole is bored in the center of the top plate 1415 (i.e. the center of the hole is located at

the intersection of the longitudinal and transverse axes of the upper surface of the top plate

5  1415). A polycarbonate cylinder 1416 with an outside diameter of 51 mm (2.0 inches), an
internal diameter of 37.5 mm (1.5 inches) and a height of 102 mm (4.0 inches) is glued into the

hole in the top plate 1415 so that the bottom edge of the cylinder 1416 is flush with the lower
surface of the top plate 1415 and the cylinder 1416 protrudes vertically 89 mm (3.5 inches) above

the upper surface of the top plate 1415, and the seam between the cylinder 1416 and the top plate

10 1415 is watertight. An annular recess 1417 with a height of 2 mm and a diameter of 44.5 mm
(1.75 inches) is machined into the bottom internal edge of the cylinder 1416. Two 1 mm
diameter holes are drilled at a 45° angle to the upper surface of the top plate 1415 so that the
holes intersect the inner surface of the cylinder 1416 immediately above the recess 1417 and are

at opposite sides of the cylinder 1416 (i.e. 180° apart). Two stainless steel wires 1418 having a

15  diameter of 1 mm are glued into the holes in a watertight fashion so that one end of each wire is
flush with the inner cylinder wall and the other end protrudes from the upper surface of the top

plate 1415. These wires are referred to as electrodes hereinbelow. A reference line is scribed
across the width of the top plate 1415 152 mm (6.0 inches) from the front edge parallel to the
transverse centerline. The top plate 1415/cylinder 1416 assembly has a weight of approximately

20 1180 grams.

Two steel weights each weighing 9.0 Kg and measuring 146 mm (5.75 inches) wide, 76

mm (3.0 inches) deep, and approximately 100 mm (4 inches tall) are also required.

25  Procedure:

All testing is carried out at 23 = 2°C and 35 + 15% relative humidity.

The polycarbonate trough 1411 containing the wrapped foam slab 1414 is placed on a
suitable flat horizontal surface. A disposable absorbent product is removed from its packaging
and the cuff elastics are cut at suitable intervals to allow the product to lay flat. The product is

30  weighed to within + 0.1 grams on a suitable top-loading balance then placed on the covered foam
slab 1414 in the acquisition apparatus with the front waist edge of the product aligned with the
reference mark on the polyethylene cover. The product is centered along the longitudinal

centerline of the apparatus with the topsheet (body-side) of the product facing upwards and the
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rear waist edge toward the rear end of the foam slab 1414. The top plate 1415 is placed on top of
the product with the protruding cylinder facing upwards. The scribed reference line is aligned
with the front waist edge of the product and the rear end of the top plate 1415 is aligned with the
rear edge of the foam slab 1414. The two 9.0 Kg weights are then gently placed onto the top
plate 1415 so that the width of each weight is parallel to the tranverse centerline of the top plate,
and each weight is 83 mm (3.25 inches) from the front or rear edge of the top plate 1415.

A suitable electrical circuit is connected to the two electrodes to detect the presence of an

electrically conductive fluid between them.

A suitable pump; e.g. Model 7520-00 supplied by Cole Parmer Instruments, Chicago,
USA, or equivalent; is set up to discharge a 0.9 mass % aqueous solution of sodium chloride
through a flexible plastic tube having an internal diameter of 4.8 mm (3/16 inch), e.g Tygon® R-
3603 or equivalent. The end portion of the tube is clamped vertically so that it is centered within
the cylinder 1416 attached to the top plate 1415 with the discharge end of the tube facing
downwards and located 50 mm (2 inches) below the upper edge of the cylinder 1416. The pump
is operated via a timer and is pre-calibrated to discharge a gush of 75.0 ml of the 0.9% saline

solution at a rate of 15 ml/sec.

The pump is activated and a timer started immediately upon activation. The pump
delivers 75 mL of 0,9% NaCl solution to the cylinder 1416 at a rate of 15 ml/sec, then stops. As
test fluid is introduced to the cylinder 1416, it typically builds up on top of the absorbent
structure to some extent. This fluid completes an electrical circuit between the two electrodes in
the cylinder. After the gush has been delivered, the meniscus of the solution drops as the fluid is
absorbed into the structure. When the electrical circuit is broken due to the absence of free fluid
between the electrodes in the cylinder, the time is noted.

The acquisition time for a particular gush is the time interval between activation of the

pump for that gush, and the point at which the electrical circuit is broken.

Four gushes are delivered to the product in this fashion; each gush is 75 ml and is

delivered at 15 ml/sec. The time interval between the beginning of each gush is 300 seconds.

The acquisition time for four gushes is recorded. Three products are tested in this fashion

and the average gush time for each of the respective gushes (first through fourth) is calculated.

12 9.3.10-8 1 110 27.3 Exanple 1 138 2 27.4 176 1 3.5 .10-8
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Sanplises mmﬁﬁlﬂmﬁlpﬁﬂlc@s&lﬂf}dﬁs&l&tlon of the superabsorbent polymer particles is of 45 to 710 um

with a maximum of 1% below 45 um and a maximum of 1% above 710 pm.

e (Comparative Example 2
300 g of superabsorbent polymer particles have been prepared according to comparative
20  example 11 disclosed in the PCT patent application W 2010/23427 Al entitled “Polyacrylic

acid-based water-absorbing resin powder and method for producing the same”.

e Example 1
4000 kg of superabsorbent polymer particles of the comparative example have been sieved
25  over a AISI 304 standard 300 pm stainless steel wire mesh in a riddle sieve equipment with a
capacity of about 100-150 kg per hours yielding to 750 kg of superabsorbent polymer particles
with a medium diameter (D50) of about 180-200 um and a particle size distribution of 45 to 300

um with a maximum of 3% below 45 um and a maximum of 3% above 300um.

30 e Lxample 2
300 g of superabsorbent polymer particles have been prepared according to example 9
disclosed in the PCT patent application W3 2G10/93427 Al entitled “Polyacrylic acid-based

water-absorbing resin powder and method for producing the same”.
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Fig. 15A and 15B represent the uptake in g/g as a function of time for the Comparative
10 examples 1 and 2 vs. Examples 1 and 2 as measured according to the K(t) Test Method set out
above.

The different values for the measured parameters are summarized in Table 1 below.

Table 1
15

20 T80% UPM (1x10'7 CRC
Examples T20(s) (g/g) (g/g) K20 (sz) Kmin/Kmax (cm3-s8)/g) (g/g)

Comparative
Example 1 291 £ 19 28.5 418 £ 20 3.8-10° 0.88 98 26.5

Comparative
Example 2 263 +1 29.2 402 £ 12 9.3-10° 1 110 27.3
Example 1 1382 27.4 176 £ 1 35-10° 0.78 66 24.1
Example 2 1945 30.2 3309 8.7-10° 0.8 100 27.7

As can be seen from Fig. 15A and 15B and from Table 1, the times to reach an uptake of
20g/g (T20) as measured according to the K(t) test method for superabsorbent polymer particles
20  made according to examples 1 and 2 are significantly lower than for superabsorbent polymer
particles made according to the comparative examples 1 and 2. Therefore, these superabsorbent
polymer particles are able to rapidly absorb liquid even in the dry stage, i.e. upon initial exposure

to liquid.
As can also be seen from Table 1 is that superabsorbent polymer particles having a high
25  permeability at equilibrium ¢high UPM value) such as the superabsorbent polymer particles of
comparative example 1 and 2 do not automatically have a high T20 value which means that the
permeability at equilibrium is not a reliable criteria in order to select superabsorbent polymer

particles which are able to rapidly absorb liquid upon initial exposure to liquid.
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t he 5superabsorbent pol yner particles qag a CRC value of from 20 to 40
g/g.“%) The absorbent article accordiﬁ@ any of the preceding clains,
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As can be seen from Table 2 above, the acquisition times of the first gush for diapers

comprising superabsorbent polymer particles according to comparative examples 1 or 2 are

20  higher than the acquisition time of the first gush for the same diaper wherein the superabsorbent
polymer particles have been replaced by the superabsorbent polymer particles of Example 2.

Hence, absorbent articles according to the present invention, namely absorbent articles

comprising superabsorbent polymer particles which require a time to reach an uptake of 20 g/g

(T20) of less than 240, as measured according to the K(t) method set out below have improved

25  absorption properties, especially at the first gush, i.e. when the article starts to be wetted.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range

30  surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean

“about 40 mm.”
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between the topsheet and the backsheet.

3) The absorbent core according to claim 1 or 2, wherein the the superabsorbent polymer
20 particles comprised by the absorbent core in the front portion or the crotch portion of the
article or by the whole absorbent core have an effective permeability at 20 minutes (K20)

of at least 5-10°® cm?® as measured according to the K(t) test method.

4) 'The absorbent article according to any of the preceding claims, wherein the uptake of the
25 superabsorbent polymer particles comprised by the absorbent core in the front portion or
the crotch portion of the article or by the whole absorbent core at 20 min (U20) is of at

least 28 g/g as measured according to the K(t) test method.

5) The absorbent article according to any of the preceding claims, wherein the absorbent
30 article further comprises a topsheet and a backsheet and wherein the absorbent core is

sandwiched between the topsheet and the backsheet.
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6) The absorbent article according to any of the preceding claims, wherein the

superabsorbent polymer particles have a UPM value of from 40 to 150 (107 (em’-s) / 2).

7) The absorbent article according to any of the preceding claims, wherein the

superabsorbent polymer particles have a CRC value of from 20 to 40 g/g.

8) The absorbent article according to any of the preceding claims, wherein the

superabsorbent polymer particles have a particle size of from 50 to 850 pm.

9) The absorbent article according to any of the preceding claims, wherein the absorbent

core is airfelt free.

10) The absorbent article according to any of the preceding claims, wherein the absorbent
core comprises an average amount of superabsorbent polymer particles per surface area of

the absorbent core of from 200 to 900 g/mz in the crotch portion of the article.

11) The absorbent article according to any of the preceding claims, wherein the absorbent
article has an acquisition time for the first gush of less than 27 s as measured according to

the Flat acquisition test method

12) The absorbent article according to claims 2 to 11, further comprising an acquisition
system wherein the acquisition system is disposed between the topsheet and the absorbent

core and preferably does not comprise superabsorbent polymer particles.

13) The absorbent article according to any of the preceding claims, wherein the
superabsorbent polymer particles are comprised in the absorbent core, such that the
superabsorbent polymer particles are deposited between a first and a second substrate
layer, with the first substrate layer facing towards the backsheet and the second substrate

layer facing towards the topsheet.

14) The absorbent article according to claim 13, wherein the superabsorbent polymer particles

are immobilized by thermoplastic adhesive material
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15) The absorbent article according to claims 1 to 12, wherein the absorbent core comprises a
first substrate layer, at least a portion of the superabsorbent polymer particles being
deposited on the first substrate layer and thermoplastic adhesive material immobilizing

the superabsorbent polymer particles.

5
16) The absorbent article according to claim 15, wherein the absorbent core further comprises
a second substrate layer, at least a portion of the superabsorbent polymer particles being
deposited on the second substrate layer and thermoplastic adhesive material immobilizing
the superabsorbent polymer particles, the first and second substrate layers being
10 combined together such that at least a portion of the thermoplastic adhesive material of

the first substrate layer contacts at least a portion of the thermoplastic adhesive material

of the second substrate layer.

17) The absorbent article according to claims 14 to 16, wherein the thermoplastic adhesive

15 material forms a fibrous network over the superabsorbent polymer particles.



