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Field of the invention The, present invention concerns
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and worn in a dry state as well as in a urine | oaded
state. Hence, to provide good wearing confort it is

yo ortant to keep the absorbent nmterials
conpri sed by a diaper or other absorbent article in
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US 4.381 783 (Elias) discloses an absorbent article with a core comprising pockets of
absorbent hydrocolloid material. These pockets are provided as to confine the movement
of the hydrocoiloid material, in particular when the article is fully or partially loaded with
urine. The pockets form part of an absorbent layer and are typically provided from
cellulose material. Hence, as to achieve good immabilization of the hydrocolloid material
according to the teaching of this pater{t relatively high amount of cellulosic material is
required. Moreover, the provision of such pockets may hinder the free distribution of
liquid to the more absorbent areas of the core, for example the areas of hydrocolioid .
materials.
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i nvention speC|f|caIIy concerns an absorbent core for
such an absorbent article which provides an inproved
Sirmobilization of absorbent polyner material when the

e is fully or partially urine | oaded. This
absorbent core is

The present invention concerns an absorbent article, preferably a disposable absorbent
article, such as a diaper. The present invention specifically concerns an absorbent core
for such- an absorbent article which provides an improved immobilization of absorbent .
polyrﬁer material when the article is fully or partially urine loaded. This absorbent core is
useful for providing an absorbent article of increased wearing comfort. Specifically
disclosed is an absorbent core useful for an absorbent article comprising a substrate



useful for providing an absorbent article of increased
wearing confort. Specifically disclosed is an
absorbent core useful for an absorbent article
conprising a substrate 3 layer of a non-woven
material, a layer of therdmoplastic material in the
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Test deseritieddareoncer ns an absorbent article, preferably a
di sposabl e absorbent article, such as a diaper. As
used herein, the followng terns have the foll ow ng
nmeani ngs: "Absorbent article" refers to devices that

Detaib=iiDdsceiptbrcont ai n | i qui d, and nore specifically,
refers to devices that are placed against or in
proximty to the body of the wearer to absorb a
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di aper holders and liners, sanitary napkins and the
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"Diaper" refers to an absorbent article generally worn by infants and incontinent persons

about the lower torso.

“Comprise,” “comprising,” and “comprises” is an open ended term that specifies the
presence of what follows e.g. a component but does not preclude the presents of other

features, elements, steps or components known in the art, or disclosed herein.

Figure 1 is a plan view of a diaper 20 as a preferred embodiment of an absorbent article
according to the present invention. The diaper is shown in its flat out, uncontracted state



according to the present invention. The diaper is
shown in its flat out, uncontracted state WO

2004/ 071363 PCTI US2004/ 004348 4 (i.e., wthout

el astic induced contraction). Portions of the

V4R 0HY7EE are cut away to nore clearly sREFUSIH004348
underlying structure of. the diaper 20. The portion of
t he di aper 20 that contactls a wearer is facing the
viewer. The chassis 22 of the diaper 20 in Figure 1
conprises the nain body of the diaper 20. The chassi s
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Film Web Extensible Waist Feature” issued to Roe et al. on September 10, 1996; U.S.
Pat. No. 5,569,234 entitled "Disposable Pull-On Pant" issued to Buell et al. on October
29, 1996, and U.S. Patent No. 6,004,306 entitled "Absorbent Article With Multi-
Directional Extensible Side Panels" issued to Robles et al. on December 21, 1999.
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The backsheet 26 may be joined with the topsheet 24. The backsheet 26 prevents the
exudates absorbed by the absorbent core 28 and contained within the article 20 from
soiling other external articles that 'may contact the diaper 20, such as bed sheets and
undergarments. In preferred embodiments, the backsheet .26 is substantially impervious
to liquids (e.g., urine) and comprises a laminate of a nonwoven and a thin plastic film
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(DesMarais et al.); US. Patent No. 5,387,207 (Dyer
et al.); US. Pat. No. 5,397,316 (LaVon et al.); and
U S. Patent No. 5,625,222 (DesMarais et al.). The
WALWEHaEE 26 may be joined with the topsh@®ET/USW4/0Pkas
backsheet 26 prevents the exudates absorbed by the
absorbent core 28 and contaned within the article 20
from soiling other external articles that may contact
the diaper 20, such as bed sheets and undergarnents.
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Diapers 20 according to the present invention may be provided with a re-closable
fastening system or may alternatively provided in the form of pant-type diapers.

The fastening system and any component thereof may include any material suitable for



the first waist region 36 is attached by the fastening
menber 42 to at |east a portion of the second wai st
region 38, preferably to formleg opening(s) and an
article waist. Wien fastened, the fastening system
WIPYESH tensile | oad around the articl e PEAEES04/0THIES
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to hold one el ement of the’fastening system such as
the fastening nmenber 42, and connect the first wai st
region 36 to the second wai st region 38 in at |east
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core wap material conprises a top |layer 56 and a

bottom | ayer 58. The _
The top layer 56 and the bottom layer 58 may be pravided from two or more separate -

© sheets of materials or they may be alternatively provided from a unitary sheet of material.

Such a unitary sheet of material may be wrapped around the s’torage layer 60 e.g. in a
C-fold.



core wap material, the top layer 56 or the bottom

| ayer 58 can be provided froma non- woven material .
One preferred material is a so called SVM5 materi al,
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A highly preferred nanoparticle coated non-woven is disclosed in the co-pending patent
application entitled “Disposable absorbent articie comprising a durable hydrophilic core
wrap” the inventors (in the US the applicants) of which are Ekaterina Anatolyevna
Ponomarenko and Mattias NMN Schmidt. .

Further useful non-wovens are described in co-pending patent applications with attorney
docket nos. 8837,8838, 8408MX, 8857 and 8858.



nanoparticles are |ayered clay mnerals (e.g.
LAPONI TETM from Sout hern C ay Products, 1Inc. (USA),
and Boehmite alunmina (e.g. Disperal P2TM from North
American Sasol. Inc.) A highly preferred nanoparticle
coated non-woven is discl@sed in the co-pendi ng patent
application entitled "D sposabl e absorbent article
conprising a durable hydrophilic core wap" the
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absorbent polymer material 112 defines a certain height of the layer of absorbent

polymer above the first surface of the layer of substrate material 100. When the
absorbent polymer material layer 110 is provided as a discontinuous layer, portions of
the first surface of the substrate layer 100 are not covered by absorbent polymer material
110. The absorbent core 28 further comprises a thermoplastic composition 120. This



mm 3 mm 2 mmand of nore than 0.5 mMm 1 mmor 1.5
mm At |east portion of the second surface of the
absorbent polyner nmaterial |ayer 110 are in contact
with at |east portions of the first surface of the
substrate layer material 1000 The first surface of the
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In on@prefeerdd biyibadirsent bethé pleedny meentiomthe thearhopldsli condosition 120
- - tic
b A S R
120 serves to at least partially immobilize the

Hov&&%@ neriverPMbierpréferretBdneotiiaentlof the preseatrvevepticfties r ed
thermo %ghcrma%napﬂ?dp Sr09 Eeedgaesr}a df:b'rcmé ?an |] VS}‘PCh @ ?arli{’ ? rnrrc%ma?\S\HhC

ositron 'S OS essen rrﬂy
the ab3orient Rohvenep Bielerielr 118 apbeasiali MMCoRaEaHth Hle SBgiate IKHAQQ:
FlgurQ 3@90@%% H‘Bfe‘férlléﬂ %fr@ftd’r@ dn ﬁﬁhfﬁﬁér"@ﬁr&ru&ﬁreﬁﬁ&bﬁbrﬁérﬂm
ol er a$ ri Iq ? r V\a%’) aﬁsl CcO t er ]1 e fobPr gvi ded
P 55% g g5 110 §/8|9 T Y Béﬂ“f’ﬁ‘ ?¥ FEGNPECE with
thedntoplastivsoatérah1200s laidrdown watodie layer Qﬂ.@sqh@ht pelymerig materiah
11009%%% m\éﬂtﬁéamssifsué wpérn@@tsan Hﬂ%%onila@ﬂmth uEé S BrfaceINPES

v P GopP PONEeLBEBrB AT Doyt Br P fe s of

the putBtratd éayeatDOawlkre terstbstrateuayel iayetrcovered by/tbe aofortfenbr ou s

poI}r&% R M1b%ﬂ$ﬁ§eﬁ@$n élsg&tlblﬁl tll1r@é di n@ﬁg\ﬁha@md&tu}é"@ heayer
ab sor terrral 110, ch that the
fibreusdaneb el t%’{"Pant'agf@F‘*”i‘ﬂ@O waich i iigplf i Efseet!ﬁ‘h’ Sé“t’°‘9d“€ﬂs"tr]‘?b
strdcturesdf rdativéigemalothickiess (ih 2dieectiaf), @lzsmpiredto th@éxtersion in x-

am{@& r%(:t'to%l InJo?h%r wg’r;dg tﬁ%ﬁb@ods%eﬁ%&ﬁé‘sﬁlf &%hé\?édew ztoh.mﬁlmgtes

wher e
betyeﬂssth? %fﬁ'é“ﬁéﬁ?é’rf thegbprspert BRhupe dnaRyiat HE age 418,15k FHrface of
the@bsyra®endyer 0@t eri al 110. This inparts an essentially
t hree- di nensi onal structure to the fibrous |ayer of
thernoplastic material 120 which in itself is
Theselyethe therneplastie Metee?! At YRS caviiesto beld the agsorpent ARy v

ma&-ﬁahh o,tdAk Q{@F&s‘vﬁnrﬁbwzas Bhis'r@driad Mhe thasnopRETMATAEridl 020t Bovads to the

suqs}r%t? 8@(55 dﬁhtfs%&eg& %soﬁ%ﬁrn (P:cEI%moer} ma'terlalo1t1§8c; %\'g ti%ﬁ?tegg@ Highly

prefegredhermaplastid inatetialswifl flse penstratelinto bm% thelgbsarbgnd pgjyregr material 110
anc{TﬁE Slitsfhte iallgr ﬂ)@dthw‘ﬁ'o‘fldlﬁg%ﬂ)r faHkdr ﬂﬁ‘fﬁolﬁfzatld'\réﬂd stikstion at e
ayer 100. Thereby, the thernoplastic material 120
provi des cavities to hold the absorbent polyner
Of B2l while tHeliBermmpasticheatertals distlosdsi Hereieprovite 8 mueh immpreyed
weﬁ%%obiﬁ%q‘% RL. %#n?ﬁm% f aﬁéorl;e?ﬂpmgt@m %h&rpthb RRicle SRS oF 8t €

us affixes e absor bent e mer c}erlal
leagtpartiply 'Paﬁﬂ@déuﬁgﬂaeawep'a%emaﬁﬂaﬁ piyo provide a very goo

immobilisation of absorbent material when the article is dry.



preferred thernoplastic materials wll also penetrate
into both the absorbent polyner material 110 and the
substrate | ayer 100, thus providing for further
i mmobi i zation and affixation. O course, while the
t hernopl astic materials disclbsed herein provide a
much i nproved wet immobilisation, i.e. imopbilisation
of absorbent material when the article is wet or at
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shape, they preferably are of a size as-to fit inside
a circle of any of the preferred dianeters given
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Preferably the adhesive is present in the forms of fibres throughout the core, i.e. the
adhesive is fiberized. Preferably, the fibres will have an average thickness of 1 — 50
micrometer and an average length of 5 mm to 50 cm.
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Peltier-element acting as lower, fixed plate (410) and an upper plate (420) with a radius
- Rofe.g. 10 mm, which is connected to the drive shaft of a motor to generate the shear
‘stress. The gap between both plates has a height H of e.g. 15600 micron. The Peltier-

element enables to control the temperature of the material (£ 0.5°C).

In a further aspect, the loss angle tan Delta of the adhesive at 60°C should be below the
value of 1, preferably below the value of 0.5. The loss angle tan Delta at 60°C is
correlated with the liquid character of an adhesive at elevated ambient temperatures.
The lower tan Delta, the more an adhesive behaves like a solid rather than a liquid, i.e.
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assume a mountain and valley shape. Onto this substrate Iayer (100) absorbent

polymeric material is disposed by means known in the art. The absorbent polymer
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VEYUMRY Sof the unitary piece of material. Hence, the
uneven surface of the |ay-down system which

Priferb S A ishriduBorfor la%?&éﬂ%lyﬂwreHmnaterial is profiled and most preferably
profiled in the longitudinal direction. Hence, along the longitudinal axis of the absorbent
core, which is normally coincident with the longitudinal axis of the absorbent article, for
example of the diaper, the basis weight of the absorbent polymer material will change.
Preferably the basis weight of absorbent polymer material in at least one freely selected
first square measuring 1 cm x 1 cm is at least 10 %, or 20%, or 30%, 40% or 50% higher
than the basis weight of absorbent polymer material in at least one freely selected



“typically determ nes the distribution of absorbent
~polyneric material throughout the, storage |ayer 60
and |i kewi se deternmines the pattern of areas of
junction 140. Alternatively, the distribution of
VehaB+5836 pol yneric material may be i nfl ueateskoiuyoossss
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pol yneric material is profi8 ed and nost preferably
profiled in the |ongitudinal direction. Hence, along
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conductivity is a paraneter well recognised in the art

and is to be neasured in accordance with the test
elerpbadeles spcEPingso tgopesnt ipkeniien arleve ddelativelyfrpirey efrich
\aibﬁowrbenhcre@ea%tvyeainﬁg eonfire faegrefede dodrsald Bebldingitd the |p€ésent
AREALOIAG,40: crbREWRRESSAL 1l Y8180 AN SR Clohh Yool i
¢rreaehle$wéﬁt@ rpsrnode@qe prefgishly &b & %@m C%%Pgﬂﬁ@rngﬁetherpreapnt
WrdntiorrRas RI RS EH Wi ds insaBuréy f6raQetrand dsié o5 iGN is PdsitimBéEat

éo?l?rgd(s%a%’ce gbotgé frorg(()a’dge3 grgd thé‘r l%gl‘ edlsgg,%f th%%gr’e v?hq)cg\ is §qugssqgan9{?)g
mm 90 mm, 80 mm, 70 mm, 60 mm or even less than 50 mm. It has been found that for
most absorbent articles the liquid discharge occurs predominately in the front half. The
front half of the absorbent core should therefore comprise most of the absorbent capacity
of the core. Preferably the front haif of said absorbent core comprises more than 60% of
- the absorbent capacity, more preferably more than 65%, 70%, 75%, 80%, 85%, or 80%.



Preferred articles according to the present invention
achieve a relatively narrow crotch w dth, which

i ncreases the wearing confort. A preferred article
according to the present invention achieves a crotch
WP A3 ess than 100 mm 90 nmm 80 nm ACTHIROE®4HM
or even less than 50 mm Hence, preferably an

absor bent core according tg the present invention has
a crotch width as neasured 3Iong a transversal 1ine
which is positioned at equal distance to the front
edge and the rear edge of the core which is of |ess

than 100 nm 90 nm 80 nm 70 nm 60 nm or even |ess
than 50 nm It has been found that for nobst absorbent
articles the liquid gjscharge occurs predom nately in
the front half. The ‘?td)‘m"°%‘é'lz?t'%‘fte§the absorbent core
shoul d therefore conprise.nost of the absorbent
‘Eqgabhty Of the core. Preferably the front half of
'sai d absorbent core conprises nore than 60% of the
absorbent capacity, nore preferably nore than 65%
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Equi prent: Test solution: 0.90% saline solution at
37Bieper $Bakeince - Di aper Shaker Bath for keeping test

6 OBath ifdd Reabing3&st Sfition afFsadirat ed flui d beaker, at | east
2.8 eps... Stop watch Thernmonmeter Tray (300) of
abouatdﬁatﬁgiu'dl%&?{' aéyz%s%‘f" Sl9BSaper Shaker A test set up
f oPtopaeichi ng out the wet immmobilisation test may
COMYrhSRetd SO cal l ed - "di aper shaker' as descri bed
pe;ein and as-shown in Figure 7. The shaker conprises
2 BREROMAT abut 34912028 houl d be of suffi ci ent
wei ght to allow stable shaking conditions. Munted
mapd shhgerbase plate is are two | egs 220a and 220b,
AM%&Ch ar e hei ght adjustable to test absorbent cores
‘or 55 G BEREVB o dieret Brmaliiipation &ast mpseermiphise @ Theallbegs
giaper ShAe G et desgrifpdaein2B0 as Myawitie diga8 troThdngkd? ket Sises a
d48¢ PBter240 INch SHRRPSS & s Rnk Sei [ nt.taole

50, The sq%gin% noveneﬁtnbe?&gg%&oﬁgggggﬁﬂ“ﬁﬁﬁﬂ?mons

ABied 038eRrge PIRlS 1537 M@ leas@203 and 220b, which are height adjustable
to test absorbent cores or absorbent products of different lengths. The legs 220 support
a plate 230. Mounted onto this plate using rubber supports 240 is the clamp mount table
250. The shaking movement between the clamp mount table 250 and the plate 230 is
caused by a motor, preferably an electric motor 260. The clamp mount table 250 is
rigidly connected to a clamp 270, the size of which is chosen in correspondence to the

absorbent cores or absorbent products to be evaluated.
The base plate 210 may also be used as a support for the tray 300, in which the

absorbent core or absorbent products is pre-wetted prior to the testing operation, as
described below.

Sample preparation:



caused by a notor, preferably an electric notor 260.
The clanp nount table 250 is rigidly connected to a
clanp 270, the size of which is chosen in

53@? ndence to the absorbent cores or absorbent

b to be evaluated. The base pl ate 2T/ipasp+/aigs
_be used as a support for the tray 300, in which the
absorbent core or absorbe Oproducts is pre-wetted
prior to the testing operation, as described bel ow
Sanmpl e preparation: WO 2004/07.1363 PCTI US2004/ 004348
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after 5 mn Measure the
wet | am nate weight (m) before the shaking test. Fix
the lam nate with clanps such that not |ess than 180

T8 &fecli@dp. nate extends below the clanp, and is
therefore not restricted fromfree notion during
shaking. The clanps need to close over the whole AGM

i Kedsure tdheetliawirdte WeigR mD)Vdeﬂﬁe h@@hﬂ%@es@nd shoul d have
tray of 4 cm

| t he AGM c
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clamps need to close over the whole AGM width.

* The lower free moving laminate end should have a distance to the AGM collecting |
tray of 4 cm.

» Shaking frequency: 16.8 Hz.
- Amplitude in vertical direction: 4 mm, in horizontal direction 1 mm.
e Shaking time 2x 80 s.
.*  After shaking fix the previous free moving end to the clamp.
¢ Open free moving end, if it was sealed by the pressure of the clamps.
» Shake again using the same settings.

» Measure remaining laminate weight (m2) after shaking

Result reporting:



Shaking time 2x 80 s. After shaking fix the previous
free noving end to the clanp. Open free noving end,
if it was sealed by the pressure of the cI anps.

a6 in using the same settings.
Vﬁgrra?or??%g | ami nate wei ght (n2) after shakl ﬁﬁmsz%‘éoﬂ‘fsi‘s

reporting: WO 2004/ 071363 PGI/ US2004/ 004348 21
Record dry | ami nate weight to the nearest tenth gram
(e.g.: 10.0 g) Record the weight before (m) and
after (rn2) shaking, both to the nearest tenth gram
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skiotéd.ed in the art e.g. titration nay be used. AGM CRC
(CRCAGM is neasured by renoving sone AGMfromthe

lami nate and then applying the Centrifuge Retention
Capacity (CRC) test below Centrifuge Retention

IGaninatd §RC T phacity

Laminate CRC capacity (C_am) is calculated as:

Craw =M 464 - CRC 1

Maem denotes the mass of AGM in the Laminate. CRCagm denotes the CRC capacity of
the AGM in the laminate.

The mass of AGM inside the laminate (maem)-may be measured by any useful method
know to the man skilled in the art e.g. titration may be used. -

AGM CRC (CRCagn) is measured by removing some AGM from the laminate and then
applying the Centrifuge Retention Capacity (CRC) test below:

" Centrifuge Retention Capacity (CRC)
For most hydrogel-forming absorbent polymers, gel volume as a measurement of
absorbent capacity is determined by the method described in U.S. Reissue Patent



For nost hydrogel -form ng absorbent polyners, gel
vol unme as a neasurenent of absorbent capacity is
deternmined by the nethod described in U S. Reissue
‘53 (%4@713 2004/ 071363 PCT/ US2004/ 004348 22 32, 649

t al), reissued April 19, 1988 bUACTISR1¢008349%
sal ine solution instead of ,synthetic urine. The gel
vol une. as well as the CRC capac:lty is calculated on a
dry- weight basis. This method is to be used for all
hydr ogel - f orm ng absor bent pol yners vvhi ch do not
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The result is reported by using the amount of dry SAP, which was put into the tea bag,
as grams absorbed per gram of SAP particles.
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The result is reported by using the anmount of dry SAP,
which was put into the tea bag, as grans absorbed per
gram of SAP particles. _ 23- LLOIDWSE dains 1. An
absorbent core (28) useful fog.,an absorbent article

(20) conprising a substrate - é31'ayer (100) of a LLOYD WISE
non-woven material, a |layer of thernoplastic nmateri al

(120) in the formof a hot nelt adhesive which bonds

Cldimst he substrate |layer (100) to define cavities
—therebetween, and an absorbent nmaterial held in the

cavities, wherein said absorbent material conprising
ah absOR BEsRrbER GpRe 28 wselkl far an aberbentiadtidle (26) zemprising a substrate

4Qyé’|"?‘l(§d7tof Q‘?’lbﬁ%veﬁk?ﬁélélk?ﬁné a&é%f%@n@h@ﬁb ﬁiatc—ir%?@)%) fAthe form of

absor bent
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core (28) accord ? to claim1l

i TRYPACPIC fodhe V\éet mEosiligafion EBteesribethheisior bent cor e

(28) according to claim1, wherein the wet

i mobi lization is nore than 90% 25 6. An absor bent

cdre (2BpbarreeRifang (28) agesrdingde elgimhd. whhereim thesmet ismmobilization is
Sabié tRseddent fibrous material represents not nore

than 20% of the wei ght of absorbent polyner materi al

(110). 30 7. An absorbent core (28) according to any

of. cl apABibdobBntordli) Geborddo BBRFPH b@l‘i‘éreln"fﬁé We't hmobilization is
conprijses no absorbent fibrous materi al .

APGrtB@n{0%or e (28) according to claim 1, vvhere| n said
thernoplastic material (120) is fiberised. 35 LLOYD

W SE '
4. An absorbent core (28) according to claim 1, wherein the wet immobilization is

more than 80%.

5. An absorbent core (28) according to claim 1, wherein the wet immobilization is

more than 90%.

6. An absorbent core (28) according to any preceding claim, wherein said absorbent

fibrous material represents not more than 20% of the weight of absorbent polymer
material (110).

7. An absorbent core (28) according to any of claims 1 to 5, wherein said absorbent

material comprises no absorbent fibrous material.

8. An absorbent core (28) according to claim 1, wherein said thermoplastic material
(120) is fiberised.
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24 9. An absorbent core (28) according to any one of

the preceding clains, wherein said absorbent pol yner
material (110) is present throughout the area of said
absorbent core (28) in an aVE%age basi s wei ght oflLL&YD WISE
| east 100 g/ n2. 5 10. An absofbént core (28) according

to claim9, wherein said average basis weight is at

| east, 300 g/n2 11. An absorbent core (28) according

tg) anyAmaBsdtbeitt@rd (28} a6kdiding khfPoned bidcBling L i
| east two substratec$gyers (§OO)ﬁF12.&gﬁégﬁgggggﬂ%ﬁg'Whaem
SGieahsoment pelymer mgtaris! A0 ismeessnt thirughoutibgiarks of sgidhebsorbent
GRFE(28F ingh adiradeeBadis Q@i%hﬁéf@léa@i fod %&er (100) and at

| east one cover |ayer (130). 15 13. absor bent core

(28) according to clainms 11 or 12, wherein at |east

orge of A absbrbentixdhe @18y ab@y@ng td 38R 0 OWhetbinl RRFAVePRR Rsis weight
| ayers (130) conprises a permanently

sai d cover
H?/ﬂﬂSﬁﬁﬁ%P@/'ﬁon-V\oven. 14. An absorbent core (28)
according to any one of the preceding clains having a

_ 21q cr O}\r(w: gbg\cﬁnrggn c%fre %2%? %cédr;(?lﬂg ?oo armne of the preceding claims, comprising

at least two substrate layers (100).

12. An absorbent core (28) according to any one of the preceding claims comprising
at least one substrate layer (100) and at least one cover layer (130).

13. An absorbent core (28) according to claims 11 or 12, wherein at least one of said
substrate layers (100) or at least one of said cover layers (130) comprises a permanently

. hydrophilic non-woven.

14. An absorbent core (28) acCording to any one of the preceding claims having a
crotch width of less than 80 mm.



