1 Process for producing absorbent core structures Field of the invention
5 The present invention is a process for formng a sandw ch structure
having a pattern of particulate naterial envel oped between a carrier and a
cover material. In a particular enbodinent, the particulate material is
super absorbent material, and the sandwi ch structure is a liquid absorbent
structure for use in disposable absorbent products. Background 10
Conposite structures conprising particulate nmaterial in a particular
pattern are well known in the art, see, e.g. EP-1447066 (Busamet al.

P&G), disclosing an absorbent core for an absorbent article, which has a
particul ate absorbent nat eesgs | AL PHUEHER wet. The absor bent
core conprises a substrate | ayer mnth an absorbent material, such as an
absorbent polynmer material. 15 US 4 381 783 (Elias) drscloses an absor bent
article with a core conprising pockets of absorbent hydrocolloid material.
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provi si on of ST ks @W”ﬁﬁV*W#ﬁHQFﬁWWb free distribution of |iquid to

t he nore absBadservbndir eas of the core, for exanple t he areas of the

absor ben o PO I r.di.ngl bent
article 1bavr ?Xrﬂigos%egﬁ% %%S%l% rls@%@%%@%ﬁﬁfar on g‘?&ﬁ%b’a& 3 }gaﬁ%l? ‘?r??lg s such
as particul a%re sethser Béiftﬂ!ﬁél@mm eirak:; 1A disdsfsing an ra‘een@mtedretfo“ @sabseot bent
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03/ 101622A2 (Tonbult et al.: P&QY pul sing process for creating

di scont i NUOUS™h STRAFIESS| % BU@strfesipyer w&fﬂll embrebear watepbetch ahep gbsobenipplymer

struct ure mayathel.produced according to US 5213817 (Pelley; MNeill PPC).
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roduci ocket f parti S i.n a desired pattern on a,
P % P relat?ve hcl)gh apnount og ce%ulosw material is required pMoreoVer 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 the absorbent polymer maierials.

Accordingly, processes to produce absorbent article having a non-homogeneous distribution of

absorbent materials such as particulate absorbent polymer material, often referred to as absorbent
25  gelling material or as superabsorbent, are also well known. In WO 03/101622A2 (Tombiilt et al.;

P&G) a pulsing process for creating discontinuous particulate distribution is disclosed, and a

similar structure may be produced according to US 5213817 (Pelley; McNeill PPC).

Processes aiming at depositing a pattern of particulate absorbent material onto a web are

described in US 4800102 {Takada; Nordson), employing a rotating mask, or in WO 92/019198A
30  (Pemneborn / Molnlycke) showing a linearly moving mask. FR-A-2583377 (Piron; Colgate

Palmolive) discloses a mefering drum into which absorbent powder is fed from a hopper for

creating discontinuous pattern on a catrier on a conveyor belt. The drum is operated in a step-wise

movement,

US-5494622 (Heath et al.; K-C), aims at producing pockets of particles in a desired pattern on a
35  web moving at high speed. A pattern chamber is supplied with particles of high absorbency




35 web noving at high speed. A pattern chanber is supplied with particles
of high absorbency 2 material through which a gas perneable web is
transported on a surface having a pattern of openings through which a
vacuumis drawn so as to cause the particles to be deposited on the web in
the pattern of the openings in the surface. The web carrying the particles
is covered by a layer of liquid perneabe material or the tension applied
to the perneable web is varied to vary the 5 porosity of the web. The
particles are held on the web in the desired pattern of pockets while
surplus particles between the pockets are renoved. The thusly fornmed
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material,.is a non-woven material, prefera type, and

it may KAve SWPEHPRIELHG 1 TR0y SU?“%W@S@PE%‘% F%ﬁflw %Pyedoﬁemw e aaggalo, 30
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not nore th&h one
by a fixation means with the particulate material positioned there between. The carrier material is

supported only in the region of the support pattern of the support means and deformed by a carrier

25  holding means such that indentations are formed in the unsupported regions. The particulate

‘material is transferred to the carrier material into the indentations; thereby forming a primary

patiern of particulate material.

In preferred executions, the carrier material is a non-woven material, preferably of the SMS or

SMMS type, and it may have a CD-extensibility or a MD-extensibility of more the 20 %,

30 - preferably more than 100 %, but even more preferably not more than 200 %. The ratio of MD-

extensibility to the CD-extensibility is at a given load not more than one to two. Also the cover
-material can be a non-woven material, optionally being the same material as the carrier material.

The particulate material can be a bulk material, preferably a superabsorbent, more preferably a

partially cross-linked polyacrylate material.




material can be a non-woven material, optionally being the same material as
the carrier material. The particulate material can be a bulk material,
preferably a superabsorbent, nore preferably a partially cross-Iinked

pol yacrylate material. 3 1In a preferred execution, the carrier support
nmeans is a rotatable drum preferably having an outer cylinder shell. It
is further preferred, that the carrier Koldings nmeans is a vacuum air
suction. The carrier support pattern may conprise support pins, which may
have a di stance of nore than 5 nmmand not nore than 30 nm from each

nei ghbori ng support pins. The support pins preferably 5 have an outwardly
ext endi ng suPREEEE] cxapulipn, thecarmergunpaip mess isreaptaphly A, nipferpidnBaving appper byt
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of the wvolune o Iéns. " Brie escrlplono Fig. |
is a top pl @Pi“ﬂ‘élﬁséwhebmémaﬁ@posabl e diaper, with the upper layers partially

out away. Qe Filhr h@dlﬁé‘lﬁé!ﬁs @ct&&é}ﬁ§caﬁﬁpﬁ1ﬁt%@§m}wh§t\% &?—:Fonglp&lt di ﬁ@&»{g@@f @hd' aper

of Fig. 1. f F 3A shows a top view of bsorbent core sand
structure. E?G. °I§‘B‘gla§ “516’3%@ 2 @E&W d?f‘dfldes‘}?a%%s E‘}‘f"etah‘@m@&r?éwoffﬁh%la?totl@ﬁn of
Fig. 3A Fi grefefllyimsorath&Ctve wai’] it RisQea%5outli(dg rnampfraératﬁp It paicrdatS ARek Ch

structu he ic.enl ed sec vi ew of of the
equi pmelriﬁ f(f)h]l;19 %P%c%sz% N@WS\%% 2‘? ﬁ%?‘floﬁ ﬁre%elf& Y 18t groregfiaan; ]§8£ §f[ctilfémat| c
perspectlvev‘pimefs@rﬁteamdentmom the shell of a carrier support neans. Fig. 5B
is a schematic cross-sectional view of the shell of Fig. 5A. Fig. 5Cis a
schematic top VI ew of apart of the shell of Fig. 5A and B. Fig. 6 A, C E
P14 08 ial @gres of a carrier support neans, and Fig. 6 B, D,

F, H F1g I is a top plan view of a dlsposable diaper, with the upper layers partially cut away.

20  Fig. 2 shows a cross-sectional view of the disposable diaper of Fig. 1.
Fig. 3A shows a top view of an absorbent core sandwich structure.
Fig. 3B is a cross-sectional view of the sandwich pattern of Fig. 3A.
Fig. 4A is a schematic process diagram for forming a sandwich structure.
Fig. 4B is a schematic enlarged sectional view of a part of the equipment for the process as shown.
25 inFig 4A.
' Fig. 5A is a schematic perspective presentation of the shell of a carrier support means.
Fig. 5B is a schematic cross-sectional view of the shell of Fig, 5A.
Fig. 5C is a schematic top view of a part of the shell of Fig. 5A and B.
Fig. 6 A, C, E, and G show various embodiments of a carrier support means, and Fig. 6 B, D, F, H

30  corresponding cross-sectional views.

Detailed description

The present invention aims at producing a patterned sandwich structure, which contains

35  particulate material being sandwiched between a carrier material in a very well defined amount




30 correspondi ng cross-sectional views. Detailed description The present

i nvention ains at producing a patterned sandwi ch structure, which contains
35 particulate material being sandwi ched between a carrier material in a
very well defined ambunt 4 and pattern. Such structures are particularly
useful for disposable absorbent articles. Such articles have very varying
requirenments as to the desired absorbeney depending on the intended use. As
used herein, the following terms have the foll ow ng nmeani ngs: "Absorbent
article"” refers to devices that absorb and contain liquid, and nore
specifically, refers 5 to devices that are placed against or in proximty
to the body ®f petive. fchsisctures arglyarbedtariy mepid 611 diapasable dheorkeat arinlps. SaghAidpless

di schar ged fﬁame%mdqu&%em@%d@s&&d Db@SentyChdidiey Bikhe AleficiRle. | imM ted to
di apers, adult inconti ngouce briefs, | ni.ng pants, diaper hol ders and

liners, sanitSs Hepk i Llaywas CrRdaye é °Wﬂ%ﬂ%ﬁm$refers to an absor bent
article genembdrhenumdlb"bgfem fof davites ﬂﬁ%sdrﬂi\&tﬂ%htﬁ\ﬂﬂiﬁuuﬂ@ﬁcsmﬁtﬁ s@bﬁbﬂﬂytrlaters 10
| ower torso., " e erei.n .t e art at, are
gener al | yssno 'iwrllcte%%%fé‘lof Iﬁace(taegalpsgﬁrrllaé’foélgl it 10 g E‘Eﬂs ro\%\nhlg &eFed ?C)b?s%l. orcorrl%lﬂs ed
(i.e., they thy eripwteamides drs@ax‘e@ Mms@ab@edf\lamtbeﬁ argicled ingjids buksae ot ditnited to
pr ef erably, &éﬁe@eadﬁlﬁﬁl&w iBee &Bﬁp@ﬁh&%a% cﬁ’atpti%:{’ol%é %n&j!uéﬁosixﬁ@aqpﬁaphﬂs ﬂiﬁ
enV|ronnentaIIy conpati bl e nanner). Conpri se, conprising,” and
‘conpri ses" h&lk§n open ended tern1that speC|f|es the presence of what
foll ows e. g."Dap&ORRANE Bt 2Bdibentl@Rte daftkall) WG] y A tad PLOSeNRt Serdhs BbdD &k
features eHenents steps or conponents known in the art, or disclosed
her ei n. ‘%%e PEF f°neb nmaterial" refers to an essentially endl ess materi al
i n one direcDispsablé".ivused hrein foclagtiticlaticka thaeard genaklymot intendeliéo lbedmgﬂdnqd wr the
x-direction r v AN
I ncl uded in Pﬁf‘éﬁtrteesrg%qjec?gr %g&&egisegra]%%; r% %&h%d 2 ﬁe (gécglgadué%{:e %“gﬁﬁ gceé cut or
ot her wi se sayritrebedp Herreprsled cm@mqrathmvaeﬁapfés‘isofnlnwwmmemib@mnpa@hleugh not
necessarllqu&mg)meb materials w1l have a thickness dlnen5|on (i.e. the
z-directi n) mhlch i.;s significantly smaller than th |tud|nal
ext ensi &r‘i’ Cmprisy’ xcoaww.aaﬁ)wmmf dsifn gpen erged Rﬁmﬁﬁ sBfet {Réﬁ‘e REPE Yl s (the
y-directi on)whaw\iollciwsbeeg. Qi cgmp&mlﬁaﬂt dogs h(&rp@ﬁ]hdé haprebdae df hitekR@sss, eldhibntd, €SS
t han the Ien tJl mﬂth ? % ) §§ssarlly, the thickness and the
width of sué pﬁh?%gmnn i ﬁ{ Py Eonstant along the length of the
web. VVthouﬂhemmsﬁﬁwhgmamy”Hﬂhﬁﬁamn@mmmsmnhmmebnn&ménnamsdnaymbeecé$Iulosic
fiber matey 0

(Lgllax;aﬁai HBAUES or wg\rc%gm 5 BONTHONA %@&&{ah %Lo%dulega%pp 1B bd éﬁ@

Typi caII not necessari terrals are s inroll
form of on Wb@éﬂ%ﬂl Tpluded, inghig EF’H’éG“ greatidlyjuplipiged aguenyhed pilﬁ%ﬂ%‘i@deférmse

separated from an essentially endless material. Often, though not necessarily, the web materials

will have a thickness dimension (i.e. the z-direction) which is significantly smaller than the
longitudinal extension (i.e. in x-direction). Typically, the width of web materials (the y-direction)
will be significantly larger than the thickness, but less than the length. Often, though not
25 ‘necessarily, the thickness and the width of such materials is essentially constant along the length
of the web. Without intending any limitation, such web materials may be cellulosic fiber
‘materials, tissues, woven or non-woven materials and the like. Typically, though not necessarily,
web materials are supplied in roll form, or on spools, or in a folded state in boxes. The individual
deliveries may then be spliced togsther to form the essentially endless structure. A web material
30  may be composed of several web materials, such as multilayer non-woven, coated tissues, non-
woven / film laminates. Web materials may comprise other materials, such as added binding
material, particles, hydrophilizing agents and the like.
The terms “superabsorbent”, “super absorbent material” or “SAM”, “absorbent gelling material”
or “AGM?”, “absorbent polymer material” are used herein interchangingly, and refer to partially

35  cross-linked polymeric materials, which can absorb water whilst they are swelling to form a gel.




deliveries may then be spliced together to formthe essentially endl ess
structure. A web material 30 nmay be conposed of several web materials, such
as nultilayer non-woven, coated tissues, non- woven / filmlam nates. Wb
materials may conprise other materials, such as added binding material,
particles, hydrophilizing agents and the like. The terns "superabsorbent”,
"super absorbent material" or "SAM', "absorbent gelling material" or
"AGM', "absorbent polymer material" are used herein interchangingly, and
refer to partially 35 cross-linked polymeric materials, which can absorb
water whilst they are swelling to forma gel. 5 Al patents and patent
appl i cat i ons 4li penia dhhpptahsprhation tigchdiischy pgsurewhiteisao tiercansissignedto the t he
Procter & Gampleg: ‘@Qm%@l@)toﬁlﬁiu? kdidd loDeldBl £b Roreb irRoDRLEPY LBCRLRONLALEL: bY
reference to the extent is consistent herewth. 5 An exenplary
absor bent str&ﬁ&‘t‘lﬁl"‘@“is@m&%rﬁ‘f’@%ed in Figures 1 and 2. Figure 1 is a plan view
of a di aper 20 as a preferred enbodi ment of an absorbent article according
to the pr |nv ntion. The diaper is shown_ in its flat out
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24 and the b,?](l:k%heet 26. Ihe chas |s refer ab#By further i ncl ugﬁ |de
panel s 15 30 D&EE ey yiglydq begh prestirupasyd Rekyeet e fop 2 the
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nmenbers 33. e ur.e
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20 and the qpgiad@eswdt e Walbed MRCTheldhBer 20 RGTeibtel Widd itsaslgRSiufiftax8a08Ea | Y

parallel to the
its transverse axis 110. The periphery of the diaper 20 is defined by the outer edges of the diaper

—~t.

25 20 in which the longitudinal edges 44 run generally parallel to the longitudinal axis 100 of the
diaper 20 and the end edges 46 run between the longitudinal edges 44 generally parallel fo the
transverse axis 110 of the diaper 20. The chassis also comprises a fastening system, which may
include at least one fastening member 40 and at least one landing zone 42.

For unitary absorbent articles, the chassis 22 comprises the main structure of the diaper with other

30  features added to form the composite diaper structure, While the topsheet 24, the backsheet 26,
and the absorbent core 28 may be assembled in a variety of well-known configurations, preferred
diaper configurations are described generally in U.S. Pat. No. 5,554,145 entitled "Absorbent
Article With Multiple Zone Siructural Elastic-Like 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"

35  issued to Buell et al. on October 29, 1996; and U.S. Patent No. 6,004,306 entitled "Absorbent
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25  Exemplary absorbent structures for use as the absorbent assemblies are described in U.S. Patent
4,610,678 (Weisman et al); U.S. Patent 4,834,735 (Alemany et al.); U.S. Patent 4,888,231
(Angstadt); U.S. Patent No. 5,260,345 (DesMarais et al.); U.S. Patent No. 5,387,207 (Dyer et al.);
U.8. Pat. No. 5,397,316 (LaVon et al.); and U.S. Patent No. 5,625,222 (DesMarais et al.).

The backsheet 26 may be joined with the topsheet 24. The backsheet 26 prevents the exudates

30  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 undetgarmenis. In preferred
embodiments, the backsheet 26 is substantially impervious to liquids (e.g., urine) and comprises a
laminate of a nonwoven and a thin piastic film such as a thermoplastic film having a thickness of
-about 0,012 mm (0.5 mil) to about 0.051 mm (2.0 mils). Suitable backsheet films include those

35  manufactured by Tredegar Industries Inc. of Terre Haute, IN and sold under the trade names




materials, such as adhesives, waxes, oils and the |like. 25 Exenplary
absorbent structures for use as the absorbent assenblies are described in
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wai st. \Wen cgn%gctt%lne#ﬁ g stem.carries a tensjle I oad around
the articl e Warst afsgéelg?ﬁl g@ﬁ"@ﬁ‘f %/’?Stcf&%‘?“g eld & BtV Races This is
achieved through manipulation of bond strengths between the fastening device elernents. Diaper
20 according to the present invention may be provided with a re-closable fastening system or may
25  alternatively be provided in the form of pant-type diapers.
The embodiments of absorbent structures according to the present invention comprise a laminate
structure, generally also referred to as a “sandwich” structure.
This refers to a design with two essentiaily flat outer layers, which are web materials or cut pieces
of such web materials, as may be core web materials such as tissues, woven or nonwoven
30  materials made from hydrophilized polymeric materials and the like.
One preferred material is a so called SMS material, comprising a spunbonded, a melt-blown and a
further spunbonded layer. Highly preferred are permanently hydrophilic non-wovens, and in
particular nonwovens with durably hydrophilic coatings. An alternative preferred material
comprises a SMMS-structure.
35  The top layer 56 and the bottom layer 58 may be provided from two or more separate sheets of




article user to hold one elenment of the fastening system such as the
fastening nenber 42, and connect the first waist region 36 to the second
wai st region 38 in at |least two places. This is achieved through

mani pul ati on of bond strengths between the fastening device el enents.

Di aper 20 according to the present invention nmay be provided with a
re-closable fastening systemor may 25 @lternatively be provided in the
form of pant-type diapers. The enbodi nents of absorbent structures
according to the present invention conprise a |lamnate structure,
generally also referred to as a "sandw ch" structure. This refers to a
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25  When employing such sandwich structures, there are a number of parily contradicting

requirements, which these structures have to satisfy for an acceptable performance.

Thus, the particulate material is preferably immobilized. This refers to maintaining the

arrangement of these particles in the structure during production as well as during use. In modern

articles, the absorbency requirements in different parts of the article can be very different, such

30  that for example more absorbency and hence absorbent material may be required in the proximity

of the loading point than further away. Once the product design criteria have defined the

absorbency distribution profile, this should be produced and maintained throughout the use cycle

of the article, and in particular during use.

Further, the particulate material should be enabled to swell unrestrictedly. Even modern absorbent

35  material such as described hereinabove exhibit absorbency properties depending to a certain




made in the present invention. Wthout wshing to be bound by theory it is
believed that such material, even in the swllen state, i.e. when liquid
has been absorbed, does not substantially 20 obstruct the liquid flow

t hroughout the material, especially when the perneability as expressed by
the saline flow conductivity of the absorbent polyner material is greater
than 10, 20, 30 or 40 SFC units, where 1l SFCunit is | x 10 _7 (cnB x s)
/ g. Saline flow conductivity is a paraneter well recognized in the art
and is to be neasured in accordance with the test disclosed in EP 752 892
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be reali zed,
a bonding zone, which is essentially free of any particles, thusly allowing a good bond between

the carrier layers, such as through gluing, or other means.

Nonetheless, the structure should enable good immobilization or the absorbent particles, in
25  particular when these are wetted. In particular, the absorbent siructures or the absorbent article

comprising such structures should provide more than 50% preferably more than 60%, even more

preferably more than 80% and most preferably more than 90% when tested in the Wet

Immobilization Test, such as described in EP1447066 (Busam et al.; P&G).

A pattern of particulate material is considered to comprise a plurality of particle clusters 350, each
30  comprising a plurality of particles 310.

Such a particle cluster (refer to Fig. 3 A and B) may comprise as few as about 10 particles, but

may also be up to several hundred or even several thousands of particles. The particles may be

arranged essentially in a “monolayer” sandwich structure, or multi-layer structures of essentially

constant thickness, ot may have varying thickness. This thickness may be expressed in terms of

35  number of overlaying particle layers, or may be expressed by a local or an averaged basis weight,




15 when the structure is designed such that a cluster of particul ate
material is not fully separated froma nei ghboring cluster by a bondi ng
line or region. An exenplary structure is exhibited in Fig. 3, showing a
sandwi ch structure 300 conprising a particulate material 310 sandw ched
between a carrier material 320 and a cover material 330. Further, the
particle clusters 350 are depicted as well as bondi ng point regions 360
and channel regions 370 between nei ghboring 20 clusters. It further has
now been found, that it is of particular benefit that between adjacent
clusters there is [ a bonding zone, which is essentially free of any
particles, t iging tgrhemghgof@a@glwfob@gmenb@ttmeﬁf he galladanerspreywill reagdy walizgych as

through gl ui ﬂ]ﬂbev&ra "WchebasIBR1RE wilNeReh Behie 88ount mvéigir%CHW§e§@&H|ﬂ{é beypabl e
good i mmobi lizati.on or the ab or bent particles articul ar._when

these are wePFgH ™ P RS T aY desieR ot (a3 8YF thig fegioR. Lﬁ“@lsaso‘?layt ¥eVith@or bent
article confatiest Rgyasis ca C&ﬁIEldCﬂIH Fe@®n &hﬁwcﬁaméz(p\blr fite diﬂgﬁﬁulhﬂﬁﬁerﬁﬂ%mﬁsﬁf erably

nor e t hans60 nor e referabl phor.e % a nost e ly nore
Chan 900 Snoror SFRy R Sy Bt RafoRRt R ol B AR  BELEIRR L  T

EP1447066 ( Buiswthraeh dis heapPgi@mativelyp tht basisweight qf aregion manbedewameé td tglconisgnt
consi dered t @ LEHIBY S ?egﬁmplslfdﬁ @Aat % a\%fa%é) Blsls V@lelg%t @Aél{ﬁlk &L ibe %@t&jﬂl(ne§o

conprising a pluralit part e cluster (refer to
Fig. 3 A andonspraffyips ﬁh§értaasvarléw1ta§wrahfome begjs pysqglth cé thegeighhpring 1o&ignsal so be
Up to sever adan e BdIs@sk, Bit ieHRReq@RNAH 8L sd. MppiGARER qgh@ag Ta\leﬁih@ﬁover-rmnﬁﬁertl cles

may be ranged_ess i, al ina"no r ure

o <1 ol SRR 0 of s g el 1§ SOLBHE baie NP el e bt bl

varyi ng thiGWﬂmssowfhpawmhi@hmbﬂmghm@mﬂnﬂuﬂqmm&&é&dngmnt&mmﬁuﬁkmBEﬁaunber of
overlayin d o . Ry r eraged
b\z;S| S \>/lv|e| ghp‘%éf - Ee %S%gaﬁlzﬁe%fp%é @/e%n%ﬁ? E’%atr Bll){ c'?T es ?ﬂgrg/ ng 06%@%%’%§n| '?
area. The swﬁﬁﬁﬁﬂgbérson mnll readily reallze that even a "local" basis

wei ght Wil | Dgaderass ghi 8dv0 v@fmmhmoafnd QMB%: GG - ovEIQMBIYSHE or WHE Be 1RGUBRST S
wei ght Qi {%%¥§n region i s by design not constant over thisS region, such
be wi

as may A am%%%@@mea? f&gse chigters arepsentighy pipputar dysleser Ay bated of a
heap or pil eflmfetegsismﬂrﬁtrre 1178 :emnabx;efetab@ nibaSihan 5nﬁ%§b@h&ss ehias 0O hhi,lpieﬁfhblsmy be
appr oxi mat e sno 0SS-section Vi ew
EhPough thi desniafs TP P FlpEOatFe Bt S el e B R oY R ot

desi gned t o tha homsmraﬁanablymm@h@}'ﬁ)mm bty desy i MSmcﬂarablmaetss thn Hvemage basi s

wei ght for this,Legbennedk A Agher m ned, optionally together with certain
varlabllltye eré§§£ %9 as?% wei ght of the nei ghboring regions can be

the sam#0 but PIP@I“H(S‘f GIP%‘?ﬁﬁISrf@Hm{gd‘ sy patters, hesen the shisters Wi sgived apas ¥ aged
over a part |g6$rﬁbﬁﬂc@v@| sn&h@rpatfeamﬁ@ do meJaneg/ aa%w@aus@ef@amlm @ptcmy&@&p]%rrﬂ or

neluding DACH P Bh Ehgee el Vi 158 GroAG O ok ALEDY Bf i <

may form regular or irregular sub-patterns of the primary pattern. The clusters may be discrete or

disconnected regions, such that each of these regions is essentially circumscribed by a region
25  which is essentially free of particles. These particle free regions do not need to be identical to the
bonding regions.
Typically, the particles are arranged to be in direct contact to each other, i.e. each particle will be
in contact with at least one other particle. It may, however, also be the case, that they do not
contact each other. Then however, the distance between neighboring particles within a cluster will
30  generally be less than the distance of neighboring particle clusters within the primary or sub-
pattermn.
| Whilst the patterns are formed in an essentially continuous arrangement, there will be a certain
repetition of the pattern, which will allow the same pattern to repeat in subsequent articles. Thus,
the term “macro-pattern”™ refers to such a repeating pattern each of which may form an element of

35  such an atticle.




whi ch can be essentially free of particles) range froml g/n2 to nore than
400 g/ n2 even nore than 800 g/n2. A cluster 350 may have various fornms and
shapes, such as oval or elliptic or may be irregularly 15 shaped. In a
preferred enbodi nent these clusters are essentially circular. A cluster may
have a dianeter 353 of nore than 2 mm preferably nore than 4 mm but |ess
than 20 nm preferably |less than 8 mm 1fhe di stance 355 between two

nei ghboring clusters in a pattern 380 may be nore than 2 mm preferably
nore than 5 mm but |less than 30 nm preferably less than 15 nm and even
more preferably |less than 7 nm 20 A plurality of clusters is formng a
primary pat t épholhese dfsprete megions may b yrapged i p mewel peifsey fuch as bang ogred Mot | ¢
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prevent channel regions formed en t l'usters
sandwich structure at the longitudinal or end edges.

Process for producing patterned sandwich structures

In a particular aspect, the present invention relates to a method of producing a sandwich structure
having a pattern of particulate material enveloped between a carrier material.

25 Such a process should allow a very precise and repeatable production of the patiern at high or
very high production speeds, i.e. preferably not being the overall speed production limiting
process step in the overall production process, which may be up to 0.5 m/sec but ofien are 10
my/sec or even higher. Even further, the process should enable robust and inexpensive equipment
designs.

30 Thus, the present invention relates to an essentially continuously operated lay-down of particulate
material onfo a surface, which is moveable at a preset surface speed, in a predetermined pattern.
The pattern consists generally of regions comprising particulate material, and regions being
essentially free of particulate material.

A schematic representation of the process can be scen in Fig, 4, showing a particulate material

35  supply 410, supplies 420 and 430 for carrier material 320 and cover material 330 respectively, a




The bondi ng poi nts may have varyi ng shape and di nensions. In a preferred
enbodi nent, the 10 bondi ng regi ons 360 have a circular formof a dianeter
363 of not less than about 1 mm preferably not les than 2 nm or even not
| ess than about 5 mm Further, the bonding point region dianeter is
preferably | ess than about 20 mm preferably | ess than about 10 nm The

di stance 365 of adjacent bonding pointsids primarily defined by the
cluster pattern and may be not |ess than about 5 mm preferably not |ess
t han about 10 mm but |ess than about 20 nm preferably | ess 15 than about
15 mm A pattern can be unitary or can consist of sub-patterns; each of
these sub- pattEFTEPPA% Peana § . anditreppticapeloarnie frstasislednsir devigee 449, Also shown
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resulting sa r str ct ur ulate material 310 between
carrier mat e¥¢-pindingBRyPaieid anplicagien Gfrﬁmqmda¢kei331©ren¢W%@&?M)ommlemmoemda| is

general |y suppi §def@nd: Bﬁ,vﬁssqcs%ﬁaoﬁ o ﬁo@ﬁéﬁb&h@:fﬁ&uﬁfe@%ﬂﬁﬁf&e @wfd S
general |y will be supplied in bulk form Bulk refers tothe fact, that the

mul titude® of OpBEseey é@lwbsqs'éenaéféw BEdiahgranes Bior ¢ easticgreyep &Y Ak neits
relating to absbrenckiridle] particunal tal didper, wheteih paGiclAReSds la@ taken up by a transfer

device from a bulk storage. Referring to Fig. 4, the transfer device 440 has recesses 452 on the

surface, wherein the number, size and position thereof determine the amount and pattern of
superabsorbent particles 310 taken up by the transfer device 440. The transfer device 440 is
25  moveable from a loading position 442 adjacent to the bulk storage 410 to a discharging position
448 at which the carrier layer 320 is adjacent to the transfer device. The transfer device further
has a means 444 for retaining the superabsorbent particles inside its recesses during movement of
the transfer device 440 to the discharging position 448, and a means 446 for expelling the
particles onto the carrier layer at the discharging meeting position 448. Preferably, these means
30  are vacuum and blow off air, respectively.
The present invention provides a method for creating a pattern of a particulaic material
sandwiched between a carrier material by depositing a pre-metered amount of the particulate
material 310 on a carrier web 320, which forms a particular pattern of indentations 328, i.e. which
is deformed out of the {lat plane. This is achieved by placing the carrier material 320 on a carrier

35 support structure 470 forming a particular pattern. Between the structure elements 475 forming




si ze, shape, particle density, and so on, but also by properties and
paraneters relating to a nultitude of such particles, such as bulk
density, particle size distribution, or flow properties. The particul ate
material is deposited on a noving surface of a web material. Thusly, the
process 10 may exenplary be described to position particles froma bul k
storage systemin a regular pattern onti@ a web material. Such processes
require not only an accurate positioning of the particulate material, but
shoul d be conpatible with high of even very high "converting" speeds,

whi ch correspond within the current context generally to the speed of the
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The carrier web will be positioned onto the carrier support area 477. This sub-region of the carrier

25 support means is the area, which is in contact with the carrier web, when this is positioned in an
essentially untensioned state onto the carrier. Thus, if the carrier support means were a continuous
(unapertured) drum, the carrier support area would be the cylindrical surface. It the carrier support
means were an apertured drum, the carrier support area would be the area of the cylindrical
surface minus the area of the apertures. If the carrier support means were a square grid formed

30  into a cylindrical shape, the carrier support area were the outwardly facing areas of the ribs of the
grid.

In a preferred embodiment, the carrier support area is not a continuous region, i.e. the catrier
support area can be represented by “islands”, such as may be created by pins 475 protruding of
the cylinder shell 450 (Fig. 5). The outermost surface covering the outward end points of the pins

35 475 corresponds to the carrier support area 477. The support pins may have a rectangular cross-




positioned in these indentations, thusly formng a cluster 350, and may
fill these indentations 5 partly, conpletely or may over-fill these, such
as by formng a "heap”". In any of these cases, at |east a part of the
carrier material is essentially free of particulate material. This area is
referred to as the bonding region 360, which nmay correspond to the carrier
support area 322, or which nmay be largdd or smaller than this. The
formati on of the sandwi ch structure is conpleted by covering the patterned
particulate 10 material of the indentations 350 with a cover nmaterial 330
and fixing the two web materials to each other, such as by applying
adhesi ve nat &1 Inpomefsred cmbedimen, thegupppt gt hye ﬁéﬂinéwabﬁlaaehéveaﬁ djagpter
material or BT dffpe:fiedly R&P oAU P GnR EBR pafferithCofG@¥ehalBIne) hidhot rAGCAEMAING O

t he present inventio he. carrier teri 320 i si tioned.onto a
carrier suppOrt ™°m é%%rabiy?ﬁﬁm ge %5? W & lﬁtﬁep%‘l‘?n?ﬁgﬂﬁgceﬁéhcé’brﬁﬁ ot gdlay
surface, whi ehfagralyeeldz. HAoBphiut fontxamplkhacormiated, owklton ckdoler cassséciionahsteey | al  at
a mat chedgsp : I i -1 f e f ifh a
peed uhi oh Cor Basomlart At ks BLiE Wikl o i BUL NG oo TR WAL B
means nay beCarer ¥l FuReRT rediriakin apssopilly peiprisipngdstoics Therratier:sneng drep may also

| ongi t udi nal be @¥hed b Eh%s,quﬁcﬁrmawé bt Galrval bl RYR SHCIT 23%sd B 8L 450 of
a rotating. d umwlr then formthe syppor) region for the carrier

mat eri al . The AT PP BB bﬁé’é’ﬁ? %ﬁybé'ids SrUeHTR Shdies fins ProtRdiReuhefizy) | y
endl ess novegllwe albbd oraatid hadheuwpghg Beighis hehhal for Bample tetiiteigcticak p&fitsof The
carrier terl al Ll L be positioned on t ~outer" surface of the
carrier ﬁpp%%@%@éﬁ%&mo%ﬁ% V\%rrolwi} e(rig %’?Srcfﬁlﬁ‘é{kg‘}phe outer surface of "a drum
or to the suFifusdes wpisowébtmeanys infeaded dalbef sapportef byathe (myvt omtyvatsiil) briemwldicartieri s i n

contact wi thyubig B Bt haPbuld s Rkh rﬁi@?%\w&aﬂ%}gm §E Sroa bREr A fb Shrityed Wil |
be positioned onto the carrier support area 4/77. This sub-region of 't he _
carrier 25 SPSH3FR byeshanisns o grecrhpdhigreingiglovh s in contact with the carrier
web, when th fﬁcﬁweiv?’, ﬂaﬁ&i:’chih aas, ithna@ Be aREBRNRE odlippyrt diRlearisd el Bt abeaant 0 t he
carrier.,cThus, if the carrier s ort ans were a contjnuous

(unaper i ed oG %Opl?%sélgjécﬁ’rbﬁlf R P]LSJCE%B‘F rﬂggecﬁ?@am%ﬁ} 14 2 5EOTHR SERPPY AT P
surface. |t anlweeacar bé emmpsiap pith tlowrteahislandst, evhivh dapet bare echigt with the hariear ri er
support are . 2 : i i cal rf. 1 hus the area
of the aper f}?ﬁr{%ﬁié. 'glaP. ﬁltehgﬁt (l:l(g{t r%?fg?rfmsgh%gcgﬁéun\gggr\hs%@éﬁogég t%gé%? gl}) %nrésac r{‘;‘lgr med 30
into a cyli ritgforesien Gaepdbulgieg of the wels rndsthprpwprortdr Eer anemmle, tlives couburnedbty

faci ng ar eason@hrrib8ppoltBihs QvideR@erta8 Hefhnt dos f&&rﬁ&@ﬁﬁn@gy @am?gipﬂﬁ'p}rea, e
carrier ,support @rea i.S_ not a continuous region, 1.e."the carrier _support
area carf’be T EPPOEEALRNG bpynaq leyer height so ayje g dhespapndrey WPROEHAEE (By2k Fis 475
protrudi ng &G, IHhe cylinder shell 450 (Fig. 5). The outernost surface

covering the.outward end points of the pi 5 475, .corresponds to the
carrier supg%“r= trar egr 91“7affaao“\"llfqgo%&ﬁﬁ%ﬁﬁarp&%%ﬁﬁéﬁﬂﬁ%g& paﬁ%‘@t"%rﬁeéﬂfﬂné o 8¥oss 14

~ desired particulate material pattern in the sandwich structure. Preferably, it has a macro pattern

generally along the x-direction of the web running over the carrier web support means, but
25  arranged at a predefined angle (see Fig. 5C). This may be repeating, and will typically reflect the

pattern of the patterned absorbent sandwich structure.

The dimensions of the carrier support area should further be adapted to the overall properties of

the carrier material. For example, when using support pins, the support area of an individual pin

should not be below a critical area, under which the local stress in the web might canse
30  destructive deformation, or penetration of the pin through the pores of the web.

These pins may be positioned at distances to the next neighboring pin of 5 mm or the distance

may be 20 mm or more. These pins may have a cylindrical shape. In order to avoid damaging of

the supported web material, each individual pin should have an essentially outwardly facing

surface of at Ieast 3.5 mm?, preferably 10 mm?, but not more than 40 mm?. The pins may also

35  have a non-cylindrical shape at the outwardly facing tip, which is in contact with the web. The




section. In a preferred enbodi nent, the support pins have a cylindrical
shape, having a dianeter 376 of preferably nore than 1.5 nm nore
preferably of nore than 5 mm but not nore than 15 mm nore preferably of
not nore than 10 mm If the outernost surface of the pins is not a flat
surface (see fig. 6 A, B) , but for exanple has a rounded, oval or circular
cross-sectional shape 5 (see Fig. 6C, D15 the area referred to is the
projection to the area as woul d be covered by the «carrier web support
material in an essentially untensioned state. The carrier support area may
al so be forned Pl’)f%/ g%ﬁ whi ch nmay be straight or curved, or in the form
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facing ‘As the most carrier materials for the present invention will be essentially two-dimensional webs

25  having an machine, longitndinal, or x-directional extension and a cross-machine, transversal, or y-
directional extension perpendicular to the first.

Upon application of a force in any directions, the material will elongate along this direction.

Thereby, the material will tend to compensate for this elongation by reducing its flat dimension

perpendicularly to the direction of the direction of the force, as well as its thickness along the z-

30 direction. Typically, web materials are described by their properties measured along the machine

~ direction (MD) as well as in cross-direction (CD), such by creating stress-strain profiles and/or

defining certain characteristic points of these profiles. Typically, such properties are determined

by clamping a siripe of the material and applying pull forces to the clamp. The carrier material

can further be characterized by its mechanical properties, namely its CD- and MD- extensibility at

35 certain loads, such as may be determined by conventional stress-sirain measurements using line




surface of at least 3.5 M2, preferably 10 nmm®, but not nore than 40 nmi.
The pins may al so 35 have a non-cylindrical shape at the outwardly facing
tip, which is in contact with the web. The 15 contacting area will then be
considered to be the projection of the part of the tip being in contact
with the carrier material upon deformation to a plane as fornmed by the
carrier material in an untensioned stat’® Alternatively or in addition,
the carrier support pattern nmay also be in the form of another geonetri cal
pattern, such as by elongated pins, or ribs or ridges, which may be

straight 5 or, curved. Pr fer bI t forma contjnu attern;
however two or““:n?roa\r{é1 CFOS%IS Oé% 18’} Wﬁ%‘&t é%em %Fheerﬁ%(h‘bq%[)ft‘bm %ﬁ‘gﬁ"n 18
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properties terial. Deformation refers to the ability to
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appl i cat i on ‘OrsesAbe sheakcbewid fouel abjndertntion 32% (ser FiaedR)d dkompatpoints walidhe
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w il be essel !6“?”3/ fwo di nensi gna havi ng an machi ne,
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Thereby, thé material anﬁl f?r eﬁﬁmn@ @"8 SR FHPRYT LSt yppid camsishofSHRRgH Py
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direction oﬁnél@&n§&;fg@5%@§ wel | as its thickness along the z 30 direction.
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Typically, web materials are described by their properties neasured al ong
t'he machi ne Defining a space curve to connect two points of the squarely arranged support pins to follow the

25  deformation of the web material will generally result in longer curve lengths than the linear
distance of these support pins, and if the curve connects two diagonally opposed points, the space
curve will have the longest length, generally following a shape which can be approximated by a
hyperbolic curve.
Similarly defining an outer surface by connecting the support area — i.e. in the present case the
30  square connecting the four corner points of the support pins, and thus the area of the web covers
before applying the suction forces — this can be compared to the actual surface area of the
deformed material forming the indentation.
Similarly, a volume can be defined for the indentation formed by the deformed carrier material,
which is circumscribed by the deformed web material and the surface as covered by the web

35  material prior to deformation through the deformation means. Preferably, this volume is at least




direction (MD) as well as in cross-direction (CD), such by creating
stress-strain profiles and/or defining certain characteristic points of
these profiles. Typically, such properties are determined by clanping a
stripe of the material and applying pull forces to the clanp. The carrier
material can further be characterized by its nmechanical properties, nanely
its CD- and MD- extensibility at 35 cert@ n | oads, such as may be

determ ned by conventional stress-strain neasurenents using line 16 clanps
at a crosshead speed of 0.127 mMmn. Preferably, the ratio of CDto M
elongation is_ more than | to 0.2, but eferably not nore than 1 to 2. As
will be desc?PB@ﬁPﬁ@W@ﬁﬁﬁbéfHW““&S@FEﬁfgﬁﬂwmémnnater|als will be subnitted
to a force aS‘hiﬁﬂ‘jﬁdbﬁnm’ﬁ vlener @k el caypaaedftb lﬂiedvoitﬁr@VMftﬂWWQJ[b LBt e bal s,

h that f fi th
R I D R A
support  pi n$ijl nofrghalefoo pithd vobmeiofithe ridentatias @r mbrt: thabd 60 Het e molmed Ibiie tde CD-
and MD- dsfo Bﬁ%@érﬁlﬂnéﬂ(&%hﬁdg%e%p *ﬁ‘eﬂ&&ﬁxgt{oﬁlbwm ?c%ﬁ‘y Rt Qeoﬁlfe}i 'bgnﬁ]f){é@éaﬁ 5@ be

adjusted to t support are ern e carr mat er’
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CD- directiof.fidesa for exanple - the web support structure would consi st
of support pins arranged in a quadratic arrangenent, the indentation would
form a troughhewkripr ingteriall aedhie covgo mpferal ajerpomtveted reasteotbér, skl a% prumrently

Defining a SpPagR s6 4 ¥SolPths eaxgﬁ,%e LNk Se fm ﬁla%aélgl%amb&weﬁmﬁ%d
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whi ch can be ‘approxi
webs in the bonding regions. Bondmg regions refers to regions, which are essential for ensuring

good permanent bonding. Thus, in the above described example of support pins forming the
25  ‘support area, the bonding region will generally coincide with this area, but may be somewhat

smaller or larger than the support area.

For example, when spray applying adhesives, it might be preferable to have a bonding area of

more than 2%, preferably of more than 7 %, but less than 50 % of the iotal pattern area. The

bonding area may be larger than the support area, which will typically be the case when the
30  indentations are not completely filled with particulate material. If applying melt fusion bonding at

the support pins, the bonding area might be ag little as 50% of the support area.

Thus, the bonding region is preferably essentially free of particulate material. The term

“essentially free” refers to the fact that any particles present in this area should not lead to break

up of the bonding under normal use conditions.

35  However, if the particulate material exhibits a broad parficle size distribution profile, or if particle




Simlarly defining an outer surface by connecting the support area - i.e.

in the present case the 30 square connecting the four corner points of the
support pins, and thus the area of the web covers before applying the
suction forces - this can be conpared to the actual surface area of the
defornmed material formng the indentation. Simlarly, a volune can be
defined for the indentation fornmed by thg deforned carrier material, which
is circunscribed by the deforned web material and the surface as covered by
the web 35 material prior to deformation through the deformation neans.
Preferably, this volunme is at least 17 30 mmB, preferably at |east 100
mB, but | esbredkimris ¢GEO duir@.thePidcess, s qatemanatuhiod “doelf” isrecepiebln inghis wgiopartied t o

the vol ume O&Gﬁlcnﬁofra%ésrsﬁl%E@%moﬁ?@&fc@oﬁfn régg)ntﬁgmclp%JIﬂéf”Q@&%n%Me%lﬂﬁer%pend| ng
on the design target e vol une of e particles a cluster may fill

more than 5 9% apligden ofghsgivent gptciske | ndent ati on, or nore than 50 %of the
volune. In thﬁerQﬁﬁ@g &es@bed @Y SlErhdntsl rbddged 00 Exef:@lhgﬂhla Grefenh Bed)ion, tkefollowing

indentatl %\H‘? %eytﬁ %d not be filled by nore than 150 % of their
vol ume. Af t ePltdneerieedps pQYIORERTESAFP320 has been deformed to formthe

i ndent at i onsO&Zzﬁl,and_smlhed, frat 4 saxchwlichtseuctunei ar iegod3d0 chigsisihepattipbsinaeonled in
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as the carrigfm Mok Sdsiighy coftolBIndwRS cHipdsd Yaybd Rpddled, GRR hd @;cmigeﬁﬁoal
such as en then Fartlcul ate material 1s deposited.i
1.

on such as
the cent¥t sifivigun! piasst Gt songrising ghdest Agegrp pafietn gl fhe P%{F"é‘%‘? ftfﬂ@&?‘iﬁ‘r

ori ent ed parTheGhdifadal Sroce stdph Bre Bk @Kkplaheddti enotehizfil f THe dheddr meemomcdﬂsaagr al ong
a |longitudi na to cover the particulate material. 15 It

may al so be Tt %Izis(i']alﬁ’eml%lﬁ%m%ﬁfoﬁaeseersltegT, but being supplied separately, or it

may al so be a- Adicfspraialnflat e ewategihl, is whoivided fosseelit ediiee nfatsrialtané / jon aseerterd
appl i cation asp llwh f@ﬁhg?{e Rkl gagdvmngfe% st B8 welf kb Inay B &fithd formlf3e

carrier nateri al cover material are connected to each oOther, such
as per nahent | ybOthIHHéEPdE’t?hﬁcff &°ch 8 Wi lopsndipniiding: dhammandlerbedve diletite wi t h

the particle patg efaﬂamé)eto\ﬂeecﬂmmym& cardd rResdi REH Garvbe tlﬁ%h@vlﬂderﬁy In a

conventi onal ch ag ad Y t di t It
hasvbeeln foundpﬁegﬁ‘éﬁir‘is"g on, Fs'ﬁaY‘fe ?ﬁ'@%%éﬁag{?@a eeg%ngfitgon |3%)& W%%W’ﬂe
positioned bet theesd mbxmalsvbabstoibﬂcdrﬂpeﬁmmmgmd@@dmmln aBditieh angnrzegbmrfsl ref ers
Lo regions. WLMaRcs, &8k LAl 9 pERONE I ARRY. RELIRAERL hANGI BA.  THUS,

in the above déscribed  exa orm i support area,
t he bondOng r eg}P@mﬁd\/\Mﬂodlgﬂeﬁeﬂ!al“{eb I@Wﬁl@ Mewmvmn ﬂfmeéalaraeé mofpuprefamly e

sonmewhat combination of a spunbonded layer (S) with a meltblown layer, so as to form a SMS or more
preferably a SMMS type web.

b- An essentially endless support means for the carrier having 2 support pattern is provided,
preferably a rofatable drum with the support pattern being on the outer cylinder or shell
25 surface of this drum. Preferably, the carrier support pattern is formed by carrier support pins.
Such pins extend towards the outer surface of the carrier support means, which then can

generally be described by enveloping the outwardly facing areas of theses pins.
c- In order to first hold the carrier material and to then form indentations therein, a carrier
material holding means is actuated. In the preferred embodiment of the carrier means being a
30 rotating drum respectively the rotating shell of a drum, and the carrier material is a an air
permeable material which is positioned on this shell, the carrier material holding means may
be vacuum suction inside the drum. This may be achieved by non-rotating vacuum boxes
underneath the surface of the drum. Thereby, air is sucked through the carrier material in this
section, thereby exetting forces on the web, thusly holding it affixed on the surface of the
35 drum and deforming it in unsupported regions. The amount of suction, ie. the degree of




smal ler or larger than the support area. For exanple, when spray applying
adhesives, it mght be preferable to have a bonding area of nore than 2%
preferably of nore than 7 % but less than 50 % of the total pattern area.
The bonding area may be | arger than the support area, which will typically
be the case when the 30 indentations are not conpletely filled with
particulate material. If applying nelt fl@sion bonding at the support pins,
t he bonding area mght be as little as 50% of the support area. Thus, the
bonding region is preferably essentially free of particulate material. The
term "essentially free" refers to the fact that any particles present in
this area shoulv#Fuisereptedderengs o5y thapermegpiligipropertiesiob e el thenmerraist et 2idse

conditions. 35 tﬂﬁm&aafoﬂnatmgheé tﬁ@g{iejo@mgaﬁ@naﬁmsﬁrl al exhibits a broad
particle sizg stri.bution artlcle
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present i nvent ihgsarrigrsepppdtivewi ng 5 will describe the individual process
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corrpr|5|ng partlculate materi a ree i ned c@attern Process is an
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materials and &k ning these with particulate materials as prow ded in
bul k sup Y ¢ for.m The .resu g nt i nuous sandwi ch co

separ at ed, suc%ﬁlgém eVicu tfrﬁ%, %d(’ af‘fob&{n%talterS%UIrFme%melgérlé)e 1ﬁeseuac Pf:%'rlr%rl si ng
at |east a macils gesinganay b@fcomshet cryarr time ol atigblarbt iepneﬁtredsanhﬂrmm the Tbping

| ndivi dual progesg 5befss 3" ERRERLRAL SRR AREE H5hA be olBBILkAR does
not necessarily reflect a chronol ogical or these steps. a -
essential |y fl Efuligeradegierial is provided to serve as carrier nateri aI and

[ or as covej. TRBeicuRle haddril @ghehh&ngme@rto %QﬂWaﬁi‘w faam rsl&facér buse kg web
mat eri al Er};ray be unitary formn bot h out er alF %aﬁjs suchbas by
| ongi t udihal f BRgRdhGT 9 ey, a°3|° the FrREriqr tersls R IS&?\‘JE’BO LR one
form ng t he casupp@rargmbethe alkeh suppadt ihdaas, aidiieforrhdddn @Oudshtatiass @ thalmsugdptrted
preferred execl %Pgn the web materials are separate, but of the sane type.

The properties the web materials have to be conpatible with the
i ndent ed usél- Funtherdelpaniiveioh fratiori meags jspefatsdriuaifingivoiamsnmateridh endthy sover

material is pepieablgid Ok pa8de pitdfolis Rindided. 10YtprdQted feRboRRALL 1l E)%d‘thI{Sn a 20
preferred enbodi nent, the web materials are nonwoven materials, and nore

preferadly a BEHbISTRRIEPOf seassPumnbsneiaw/or affe the(payticlis e BanstiEed BIBHE | ayer
so as to form @rdMmaekial D €ase P edredradall Yorkr S/ BadindRaiéeis melt properties, the

bonding means may also be heat fusion bonding, such as by ultra-sound. The carrier and

cover webs are affixed fo each other in the bonding area. The bonding area can be described
by at least covering the web support area, but will typically extend longitudinally and laterally

25  outwardly of this region, thusly covering an area of more than 2%, preferably of more than 7
%, but less than 50 % of the support region. Preferably, the bonding area is preferably
essentially free of particles. This requirement can be assessed by using the method for
determining particles in the bonding area, as described in the method section herein below.
Optionally, the bonding means may also be applied fo the particles.

30  i— After the particles are positioned on the carrier material the cover material is applied and
bonded to the carrier material, thereby closing the sandwich structure. This is a preferred but
optional step. In accordance with the present invention a sandwich structure comprising a
carrier material but no cover material can be provided, as the sandwich fixation means can
provide sufficient integrity to the structure and make it a sandwich-like structure, such that it

35 is unnecessary to further provide a cover material.




b - An essentially endl ess support nmeans for the carrier having a support
pattern is provided, preferably a rotatable drumw th the support pattern
being on the outer cylinder or shell 25 surface of this drum Preferably,
the carrier support pattern is fornmed by carrier support pins. Such pins
extend towards the outer surface of the carrier support neans, which then
can generally be described by envel opi 2 the outwardly facing areas of
theses pins. ¢ - In order to first hold the carrier material and to then
formindentations therein, a carrier material holding neans is actuated.
In the preferred enbodi ment of the carrier neans being a 30 rotating drum
respectively the rotating shell of a drum and the carrier material is a an
ai r per meabi CVTR '8 PRFeSHA iE Hracdanh dhet the eiet vish st sHpRoTtecheily in thepBPROH PRYeET
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surface of t&%néélydéxmmlwnﬂ %&Hﬁaeﬁﬂndn& rEferdily YR %&ttﬁﬁh S%@P§ 8 Thepamount
of suction, 1.e degriee o vacu created

per neabi | i tymﬂ"r“@ﬁi@’r‘tqh@? ryplezabl filljpgnot mpre fhﬁﬁéi@ﬁ"peﬂb@éd@ﬁﬁé@ vohlrm the desi r ed
deformation (i.e. the size of the indentations). d - The carrier nmaterial

is guided toyard ft € ol out er l§urfa e Qf the carrier web support and

def or mati on %@%—%@—%—@M&Eﬁl er material noves at a
carrier $peetheokstrips ghe ﬁurpdaamf @sskssifg SiRChontiDg @rcpy @fitl rradakd/ toneinRmiitageh 6f M sec,
mat chi ng t he al;rt%ﬁll @Lnagﬂ% %p%H&u gfesupepaﬁ CLentm enQLe carrier support drum e -
As a further® process s defial is provi ded, such as
convent i onalA tesigobitiers @reb%m:t prhlrlfungdl Segof M@@m@t@olumcstonﬁlﬁémumberl 145-

provided in fuky fOF dPde34H6Rd @terd FhaBaditlOPRESs 1 é&nfhydrmlaﬁcga&f{rﬁ Hen! *?hem?t ered
and dosed accordlng‘to the requirements _in the resulting product.

dosi ng may bLES ERSHEFL (VelRdy ﬂ%fat%sowow 0% BiiRg 2 NofLtey PREET P@@g&w@w% nt
the dosithy @by eiadyr tyrsing @Eﬁﬂsspﬁy Péid. Thd oGt USAdaEd tedd liquidRilldeekd & thPadet er n,
as may be de | able for

resul ti r oduct. ticul ate
material is ¢ hensafmlp tﬁer ERFL er%g?r%ﬂ H’Iatﬁmfla]glshﬁ;lr‘gger F”g’[éécnbfo Yoelcarrier
15 mat eri al ,padicles heher @msdemdl@imfaameeasrfvmhie:omamg,lvﬂnchrraﬂler paformadionlie t hi s
is supporte and
deforned i ndr?%yl n e%lpgst ?%é%gse?s#gﬁ%&ﬁﬁiu p?)p%ﬁtaélw3 gl o%lé%)a%ﬁ hﬂrg?ﬁ?agima
sandwi ch fi XafPEAPeTEbiryitably magnificatied Ve iﬁﬂ%ﬁaﬂickﬁ slep efamedda pyduels, aprbgenqrilhy] and

the covery rmaHigsd dde c%s{:}&dﬁl@% Rt sk 67 tRALL RS MdloScolBinkleRhINESnot bdind,

preferred enpodi nent f1xations .
ATegion is classu ed as being “free of superabsorbent particles”, if less than twe particles are

detectable. A region is classified as being “essentially free of superabsorbent particles”, if

particles present in the bonding area do cover more than about 50 % of this area.

25 All documents cited in the Detailed Description of the Invention are, in relevant part, incorporated
herein by reference; the citation of any document is not to be construed as an admission that it is

prior art with respect to the present invention.

While particular embodiments of the present invention have been illustrated and described, it
would be obvious to those skilled in the art that various other changes and modifications can be

30  made without departing from the spirit and scope of the invention.




20 neans is application of spray glue before and/or after the particles are
transferred onto the carrier material. In case of carrier and cover web
having matching nelt properties, the bonding neans may also be heat fusion
bondi ng, such as by ultra-sound. The carrier and cover webs are affixed to
each other in the bonding area. The bonding area can be described by at

| east covering the web support area, buRiw |l typically extend
longitudinally and laterally 25 outwardly of this region, thusly covering
an area of nore than 2% preferably of nmore than 7 % but |less than 50 %
of the support region. Preferably, the bonding area is preferably
essentially Eﬁé@m@mdgémwm@hegﬂmﬁhﬁﬁmﬂé@@mméﬁﬁgmﬁéwwmmﬁkﬁ@@@%%%G%Wﬂhs|ng

the method fgfy, ;Qgstnﬁrld%ﬂ%ﬂo@g nbtas b vhi®Sooki ﬂte;ahﬁe&@rmleagoﬁﬁ%haa@ Agaekisbed in
t he nethod section herein below. Optionally, .the bond |ngﬁﬁ§g?s may al so be

appl i ed to t fEctioatllyicgyiwlent tafhe paramejry styted hprgin gt inondfddy begog I56%EH on t he
carrier mat ek alverdtibg ¢ gOoMegth ol o haé © bapfakises 2 Admidponded otnan't he carri er
mat eri al ,.thereby cl osing the sandwi ch structure. This is a preferred but
opt i onal %tep. In accordance with the present invention a sandw ch
structure conprising a carrier material but no cover material can be

provi ded, as the sandw ch fixation neans can provide sufficient integrity
to the structure and nake it a sandw ch-like structure, such that it 35 is
unnecessary to further provide a cover material. 20 During this process,

it is inportant, that the carrier web is supported only in the support
pattern region of the web support neans, and that the carrier material is
deforned by the carrier holding means such that indentations are forned in
t he unsupported regions. This fornms a prinmary pattern, 5 optionally
conprising sub-patterns. The pre-nmetered particulate material is preferably
deposited essentially exclusively in these indentations, preferably
thereby filling at least 5 %of the indentation volune, preferably filling
not nore than 150 % of the indentation volume. Method for determ ning
absence of particles in bonding area 10 The test has the purpose of
assessing the bonding areas with regard to contam nation of particulate
material, in particular of superabsorbent nmaterial. A test solution is
prepared by diluting 1.5 g of purple bronocresol indicator (CAS nunber 115-
40-2) in 10 1 of de-ionized water, and adding 4 ml of 1 nolll hydrochloric
acid (I NHCl). The test spechnen is wetted by the test sol nfion, e.k.
nousi ng a pointed pipette annd adding the Tolntion 15 drop wi se, or by
using a fine spray bottle. The anmount of added test liquid will depend on
the size of the sanple and the anmount of superabsorbent material. It
shoul d be sufficient to wet all particles in the considered region so as
to ease visual counting, which is then performed on the respective

regi ons. The assessnment may al so be supported by enpl oying a magni fying
glass or a




m croscope with suitable magnification. Very fine particles also referred

of the carrier and/or cover material, are not counted. A regionis

classified as being "free of superabsorbent particles", if less than two
particles are detectable. A reglon is classified as belng "essentially
free of superabsorbent particles", if Barticles present in the bonding

the Detail ed Description of the Invention are, in relevant part,
incorporatedClh%rein by reference; the citation of any docunent is not to
be construe an adm ssion that it is prior art with respect to the

present inventilon. Yhinkthodo&rtpredubiag aesshddiimeinksre0{300)h onpigiae At pdiriestt | on
have been illu be ObVIOUS to those skilled
in the art tha?éﬁg%?gﬁgﬁgéﬂ%$§£%8&aﬁcm% ﬁggﬁg??catlons can be 30 made

wi t hout departi ng-frremdingha I@m qni Bssamdl}sﬂatbpxeb ofatetiti @s icai@n(820 And 2dr colxch
paramet ers f or whic M@k&ﬁ is defined herein is a technical paraneter,
which in the context €& present invention is not to be understood
literal. Hence, &I|Preifingh nﬁﬁﬁﬂgﬂha@kﬁgmmwﬁ@m@wdﬁEDﬁﬁumdmmuaa&hmmeamDvalent

to the paraneters Shah uﬁ%ﬁ%wﬂm@re intended to be covered by the scope of
t he inventi on, lg of 10 m' has to be understood as neaning
[

"about 10 nmi'. 5'2?Kw T‘m%F%@PﬁﬂﬂnFﬁF‘B?bdu0|ng a sandwi ch structure
(300) conprisingda ppﬁﬁdnmgmmcﬁamepﬂmmatuba)toeerrmt@zt)pcﬁtdme(a&’sl(@“)a) sai d rret hod

the st di tiall
ﬁg?g;: Z:’l@gs Cg.l’ fl Zﬁﬁl I} %ﬂ gaé:%)‘“ma engo(%() rgactss%iae es?tg)gft%l?wnxtﬂts SungPr(l')VI di ng

an essentially endbkegge support neans (470) for said carrier material (320)

having a support patd @Eé?eby Ghe reBfia\ bgh @&w@enccgt[nznlsrgétgr@grﬁlrtjh@ ol JidAlg geans

(472), d - positioning said carrier materi

with its supporte- §Mwﬂﬁgepaﬂﬁmwhﬂﬁﬁﬁmsnﬂe rel ati ve speed between carrier

mat eri aland the contact. s rface carr] upport neans is
essentlg ly zerot " Bemelying EWﬂﬂl‘%Hﬁﬁﬂ?gﬁﬁaTﬁﬂﬁﬁégﬁtal (310); 15 f-

pre-metering theg-apouiding @fandwieh fratitn rodashaes),mat eri al (310),

h — preferably combining said cover material (330) with said carrier material (320} and

said particulate material (310) being sandwiched there between;
characterized in that
20 -1~ said carrier material (320} is supported only in the region of the support pattern of the
support nieans;
J- said carrier material (320) is deformed by said carrier holding means (472) such that
indentations (328) are formed in the unsupported regions,
k- and in that said particulate material (310) is transferred to said carrier material (320)
25 into said indentations (328),

thereby forming a primary pattern of particulate material.

2. A method for producing a sandwich structure (300). according to claim 1, wherein said
carrier maferial is a non-woven material, preferably of the SMS or SMMS type.
30
3. A method for producing a sandwich structure (300) according to claim 1 or 2, wherein said
carrier material (320) has a CD-extensibility or a MD-extensibility of more the 20 %,
- preferably more than 100 %, but even more preferably not more than 200 %.

to as dusts, and generally 20 having a size corresponding to the pore size

area do cover nore than about 50 @6of this area. 25 Al docunents cited in

over sald support means
(470), 10 whereby sai c*KSPFPSEPRYE S#S & essemiplly “ceunt act s sai d support pattern




g - providing a sandw ch fixation neans (495), h - preferably conbining
said cover material (330) with said carrier material (320) and said
particulate material (310) being sandw ched there between; characterized in
that 20 i- said carri.er material (320) is supported only in the regi on of
the support pattern of the support neans; j- said carrier material (320)
is defornmed by said carrier holding nea@s (472) such that indentations
(328) are formed in the unsupported regions, k- and in that said
particulate material (310) is transferred to said carrier material (320)

25 into said indentations (328); thereby forming a primry pattern of
particul at e matfefimgthod for piadysing | srpdyrigh stypterd (W0 rgcoadingia dlainch 2er Brdetsine ( 300) .
according to clsal barrder mila@d 8is 183 loBMDCRIAiRy RITEEkALibliS 2fa SN 10APYER!
material, pref ?nroa?}ll%‘ of, the SM5 or SMVS type. 30 3. A nethod for producing
a sandwi ch str JEFUPE PS8 according to claim| or 2, wherein said carrier
material (320) has a CD-extensibility or a MD-extensibility of nore the 20

% prefetably r . O ; r ef.er.abl Qt re than 200
v 25 a4 A motpadepss REpbaind i SR LS AR BB i g o
claimi1, 2, or cBimsyijtsyesspid cavgf dateriat is i eon-wryeemiterfal, pinalyrbaing the sine

MD- ext ensi bi | | hieti0 oGl @XdceRgtRy ity at a given load of not nore than one
to two. 5 5. A nethod for producing a sandw ch structure (300) according to
any of the preceding clains, wherein said cover nmaterial is a non-woven

mat eri al , opti énakdeyrodidst frodutiga sadich srad@s (380) 0G@rdilkao GFTOf thepretahgri al . 6. A

nmet hod f pro ing a.sandw.ch struct . accordi to any of the

pr ecedi ngj 10 c?lgl&rsfs%m her'e a\r%cél g'fadn aﬁegglt(?@&ség‘ggﬁﬁeﬁéi 2\ Gﬂg}i@ﬁup‘?rg’s‘ﬁbeﬁbl k

mat eri al , pref @erbieferailysyppwinibtress-bead polyapplae nptegfler ably a partially
cross-1linked polyacrylate material. 7. A nethod for producing a sandw ch
structure (300% according to any of the preceding clains, wherein said
carrier suppor{- Hrghed fevprolpcinga gnivdehairagire (309 geaordingds ayablhypivedinng an 15
outer cylinder cighglherkit 28 carfr spFBhARA4TON s ARERMICHDE, RefSAMIMA HRaSt rUCt Ur €
(470) ac1%ordi ng.to ag'iy oLl he preceding clains, wherein said carrier

hol di ngs “means®{% #9452l P4k yum air suction. 20 9. A method for producing

a sandwi ch structure (300) according to any of the preceding
8. A method for producing a sandwich structure (470) according to any of the preceding

claims, wherein said carrier holdings means (472) is a vacuum air suction.

20 9. A method for producing a sandwich structure (300) according to any of the preceding

claims, wherein said carrier support pattern comprises support pins {(475).

10. A method for producing a sandwich structure (300) according to claim 9, wherein said
carrier suppott pins (475) have a distance (355) of more than 5 mm and not more than 30 mm

25 from each neighboring support pin.

11, A method for producing a sandwich structure (300) according claim 9 or 10, wherein said
support pins (375) have outwardly extending surface of at least 0.8 mm?, preferably of at least
4 mm?, but not more than 170 mm?, preferably not mote than 80 mm?.

30
12. A method for producing a sandwich structure (300) according to any of the preceding
claims, wherein said sandwich fixation means (375) is thermo-bonding or glue-bonding,

preferably a sprayed adhesive.




clainms, wherein said carrier support pattern conprises support pins (475).
10. A nethod for producing a sandw ch structure (300) according to claim?9,
wherein said carrier support pins (475) have a distance (355) of nore than
5 mmand not nore than 30 mn 25 from each neighboring support pin. 11. A
met hod for producing a sandwi ch structure (300) according claim9 or 10,
wherein said support pins (375) have od#wardly extending surface of at

| east 0.8 M2, preferably of at |least 4 nun2, but not nore than 170 M2,
preferably not nore than 80 nmml. 30 12. A nethod for producing a sandw ch
structure (300% 2&00 ing to any of the Q%Fceding, clains, wherein said
sandwi ch fi xat ion* A8 §°f%’?¢5f)mgia§ﬁrtd%k HECHEA Oy inglogay M drdraagling
preferably a sphiayecheatheis byt@ing 2ion 330) ifat 1ét D OF plefFabB20RAET NOor@ms@NAW Ch

structure (300 rdin 0 .an f the.precedin cl ainms, wherein said
bondi ng r egi on%rf%%ggn?tsm(g ﬁl?lesgs%/mghe%eaﬁﬁg?%a&%ﬂ?gat least 7 % but nore
preferably not nore than 50 % of the area of the pattern area. 5 14. A

nmet hod fag proguai g,y(\gj'n(é j t of the
precedi ng clainsfﬂaﬁgﬁggﬁ sajgS%%ﬁ§§ﬁ§£r§§$§ﬁ%§%%@§%g§ﬁgﬁF es eésentially
no particul at e®HEp-athpigm said bonding regien B0} spmpiies eveentindly ne particylateanateiinli 33g t he
absence of par issesde@ By thombtied HORAAGin@HhE Bsendof phriEBL R A biRmg BfepdUCI Ng a
sandwi ch structure (360) according to any of the preceding 10 clains,
wherein said carrier fixation nmeans (472) extends said carrier materi al
such that it theforted tuprodicing hemndwiclgitmetize {160 acskdiigeto k@ dTiAGreaddingndent at i on
(328). . A : } sa Ne 30 structure grding to
clain11é? wheggéﬁggg%§$S?%%gﬁ%g%%%ﬁ%afgg£§eﬂ%@%wbCWgﬁﬁ%?%#wﬂﬁﬁgﬂthan 30
m8, pr ef er abl 4pfoupy @ eibgrprigna ferasue fouting apSndeggion 3B about 1000 mMB. 17. A
met hod for producing a sandwi ch structure (300) according to claim15 or
16, wherein t%e ar%% ulate material fills nore than 5 % of the vol une of
sai d i ndentati né%(e@ g’fl’“’ 188 dFanfyich YD stmstuee seqerdinets glainy 155 witekrin 59idl une of
sai d i ndent at iindstatfcd2BP8) have a volume of more than 30 mm?, preforably more than 100 mmy®, but

15 less than about 1000 mm?®,

17. A method for producing a sandwich structure (300) according to claim 15 or 16, wherein
the particulate material fills more than 5 % of the volume of said indentations (328),

preferably not more than 150 % of the volume of said indentations (328).




