WO 03/ 006155 PCT/ US02/ 21793 MUILTI - PURPOSE ABSORBENT AND CUT- RESI STANT
SHEET MATERI ALS FIELD OF THE | NVENTI ON The present invention relates to
cut - r esi swarB/oaias absor bent sheet materials which are suipCalise2/2153
protecting a supporting surface fromvarious articles and/or substances

pl aced thereon and vice-versa. The present invention further relates to
such cut-resistant and absorbent sheet nmaterials which are al so capabl e of
absorbing and/or containing various |iquids which nay be carried by or
exuded from such vari ous artlcles and/or  substances and protecting the
supporting surface from¥Midsb-PURNOQRE ABEMIBEONAND THE | NVENTI ON
Sheet-like materials fo > R SIS -fgi_IIEr-g[R,P PERIAPS substances from a
supporting surface, anglﬁi—proﬁeé&ing—Stppoférﬂg—surfaces from obj ects or
substances, are well known in the art. Such materials can be utilized to
provi de a permanent form of protection, but frequently are situation or
task-oriented and are only required or utilized for a limted period of
time and then di sposed of. E[iﬂa_ £q . r the use of such sheet

materials is the preparati of~o oot T tens yS@onsunptlon such as the

preparing of ¢Rg bﬁalséhtriﬁaéntﬂaﬁ@@lut@& %o b@tre€i ook 4hd. absfbeitabbétvBatshgewhiont eri al s
in this scenario may provide dual protective functions in protecting the
f ood i t emnefuiablsdbr prajeciing o suppprtgnivaECe Aonb Harqusnarticles ppdex PGt ace,

such as terto as wel | rot ctl u rt|n surfa from
soi | i ng g@"f e“ﬁPﬁg@V“ﬁdFEP i%? 5% P“@? Ql dpgh%QPaﬁ@%gmﬁFégg

the surfage aplorbdie sh@é%dmhtteﬁﬁ!l‘s wﬁeﬁta@@tals»seca@mﬂetoﬂ%m@ SndBY caht&Rind ot ect
a supporting surface from physical damage such as inpact froma sharp

obj ect ovalmustllq\gfIdehwhems)abh casrieal kynof exodedc fremv sirchugsipus rartidesc ind/@od
preparatign aII cons paradox in selecting
an appr ofﬂ% ﬁfln% e tgﬁﬁiggﬁ‘? %HPPP élﬁtsa?erﬁ%lﬂg%esﬁﬁlﬂﬁﬁﬁ‘ preparation scenari o.

Sheet materials Whl ch arga cgaReTED (5t Y HE BOVENTIReT bency, such as
paper-based materials, dare typicalty Towin snred-resistance, while those

whi ch are confheatiike e\hayeriﬁlgforiuse tuproteesing tohjects, or subdtarzss fidm a supporting

surface, and/or protecting supporting surfaces from objects or substances, are well known
in the art. Such materials can be utilized to provide a permanent form of protection, but
frequently are situation or task-oriented and are only required or utilized for a limited
period of time and then disposed of.

One common scenario for the use of such sheet materials is the preparation of
food items for consumption, such as the preparing of certain meat products for cooking.
Protective sheet materials in this scenario may provide dual protective functions in
protecting the food item from soiling and other contamination from a supporting surface,
such as a countertop, as well as protecting the supporting surface from soiling due to
blood, water, and other fluids and substances present on the surface of the food item.
Protective sheet materials may also protect a éupporting surface from physical damage
such as impact from a sharp object or cutting device such as a knife or cleaver used in
such food preparation.

Typically, the consumer is faced with a paradox in selecting an appropriate sheet
material for use in such a food preparation scenario. Sheet materials which are
comparatively high in absorbency, such as paper-based materials, are typically low in

shred-resistance, while those which are comparatively high in cut-resistance, such as
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WD 03/ 006155 PCT/ US02/ 21793 plastic sheet materials, are conparatively |ow
i n absorbency. Another disadvantage of sheet naterials that are

conpar at iwelog/obhdigh i n absorbency is that they are difficulPCTtuso2/samti ze
after use to prevent contam nation of subsequent food nmaterials that

contact the sheet material. This can be due in part to cuts being nmade in
the sheet material that cannot be readily cl eaned because of the absorbent
nature of the sheet material. Accordingly, it would be desirable to provide

a sheet pmbies ikt Walehls) SrddQifoarSRRBATAE iV GhsorBtng | Ahodls WiPad&Ka 6K

conparatively high in cut-resi'stance, yet also conparatively thin, |ight,
and f| exslisbensieriats thet bee eespdrstivily pegbeth afsorbiency és #ias shajester dibfiqult &

provide such a jymaterjal which js.also hi in ed-resi stance. .1t would
Purther SRR ATPRGREI BroBit PR U o S DR P FAL S B bl o
in use, HRY RESAL GRH bah BOAuEGRRAM tBaduty bERED WhAIRt 186 shfet dRatkiRallBat

di sposed of after use and replaced wth a new and uncontam nated sheet
mat er i al cdnaot e wadibedemet basmse dhths absoglsant hatuiepfdhe sheet matgai.n safety for

the end user and can_pr.even he, spread of harnfyl  contam nation_t
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bonding material. A fluid inperneable material is in contact with the
bot t om sPioViesuchrs@agaialvRihinplse high in glredAePHACE wej ght in the range of 4

g/ n2 to about It]v?oQ.\lcg e B‘%g s}%ﬁﬁfﬁ@%dé@%ﬁﬁ!sﬁ&t SR R e wWhAEaAblon
efficiency of a east I 7 . present invention also enconpasses a
mul ti - puinp@semanbeto raatidy hed economidally ntgudietats ey fxeotbeniidpesddadf dfiry iiseg
opposing first and second surfaces, an _inperneable material in contact
wi th t heaid replacedwithicenew anfansprianinaind shaetopatanal fopa sybsaguemdiweg fder i al

| pacsdy _ !
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ef fi ci engohta@inafén takbn@bstiefoddstaffs.am nation efficiency of at |east |
Qg/ n2, and a cut-resistance of at |[|east 30 PII<9fIcr{1 The present invention

al so enconpasses an absor bedtUM ed-

The present invention encompasses a multi-purpose sheet material comprising an
absorbent material having a top layer and a bottom surface. The top layer comprises an
amalgamation of the absorbent material and a continuous sheet of bonding material. A
fluid impermeable material is in contact with the bottom surface. The bonding material
has a basis weight in the range of 4 g/m2 to about 100 g/m2, and, the sheet material
exhibits a lamination efficiency of at least 10g/m?.

The present invention also encompasses a multi-purpose sheet material
comprising an absorbent material having opposing first and second surfaces, an
impermeable material in contact with the first surface of the absorbent material, and a
bonding material in contact with the second surface of the absorbent material and forming
an amalgamated layer therebetween. The sheet material exhibits an absorbent efficiency
of at least about 0.2, a lamination efficiency of at least 10g/m?, and a cut-resistance of at
least 30 kgf/cm.

The present invention also encompasses an absorbent, cut-resistant, and shred-

resistant article comprising a sheet material. The sheet material exhibits a cut-resistance
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resistant article conprising a sheet material. The sheet material exhibits
a cut-resistance 2 WO 03/006155 PCT/US02/21793 of at least 30 kgf/cm an
absor bentwefoBioediehcy of at |east 0.2, and a | am nation ef PCTiusowry17ed at

| east | Og/ nm2. BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification
concludes with clains particularly pointing out and distinctly claimng
the present invention, it is believed that the present invention wll be
better understood fromthe follow ng description in conjunction with the
acconpan

2l ement ngﬂq%ﬁs%@ﬂéﬁan 491“3&%9%% éfﬁéﬁgncr gofsf‘ag geg%:tl iy 3;”}&1%11{ ﬁ&?hfﬁfc}/enkﬂf k£
cut-reS|gﬂaﬁ¢1@yﬂfabsorbent nultl-purpose sheet material in accordance

with the present invent i on; FI G 2 S a p anHV| ew of an exenpl ary bondi ng
LA

material for use with the ! ‘ A8 DR/ NGS a cross sectlonal
view of the b n lo th FIG 3
is a plan vi ee\ﬂ%ff3 gle eec%#}lt) aal?lil/ a @8? Se%th atlaljfl% %%ﬁfc a%ﬁr g&hlﬁ%% teangr esent

i nvent i Ofistiddtkp: clﬁmmg tie ERBS irvekfidm Ml beliewsdahatt the pkaBsst ingentdharilidde t aken
along the line 3a-3a of FIG 3; FIG 4is a pl an view of an exenplary

conbi nat bater anderstioed decan AlrdfodlowinseéescripiinTdimepmincaien ATitha e aspayBpaRHIE

mat eri al _of the S i-nvention a Cross ctignal view of a
bonded aﬁ@“@éﬁ&"ﬁggh ﬁgﬁ%ﬁfﬂan%ugﬁ%{fle?ﬂ%éﬂ% %%m %E’V Teat t aken al ong
the l'ine 4a-4pi®f1 | Scrods sédtibnaldRew ofahdBateéisant Mideabseibehh@uRLpRboat i on of
a bonded and conbi ned bonding material and absorbent material 1n area 4b

of FIG sheeRh@erisl insiceprdarps svithethe preserit iveptiowf an unbonded and conbi ned
AT IR TN LT AT T R O TR
5a of FI ﬁ;}veﬁ'{mn’
FIG. 2a is a cross sectional view of the bonding material taken along the line 2a-2a
of FIG. 2;
FIG. 3 is a plan view of an exemplary absorbent material for use with the present
invention,
FIG. 3a is a cross sectional view of the bonding material taken along the line 3a-3a
of FIG. 3;
FIG. 4 is a plan view of an exemplary combination of a bonded and combined
bonding material and absorbent material of the present invention;
FIG. 4a is a cross sectional view of a bonded and combined bonding material and
absorbent material taken along the line 4a-4a of FIG. 4;
FIG. 4b is a magnified view of the combination of a bonded and combined
bonding material and absorbent material in area 4b of FIG. 4;
FIG. 5 is a cross sectional view of an unbonded and combined bonding material
and absorbent material;
FIG. 5a is an magnified view of an unbonded and combined bonding material and
absorbent material in area 5a of FIG. 5;
FIG. 6 is a plan view of an exemplary process for manufacturing the cut-resistant
and absorbent sheet material of FIG. 1;

FIG. 7 is a plan view of an exemplary sheet material having score marks;
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FIG 6 is a plan view of an exenplary process for manufacturing the
cut-resistant and absorbent sheet material of FIG 1; FIG 7 is a plan

vi ew of awoOesgempbary sheet material having score nmarks; BCWDS0320065155
PCT/ US02/ 21793 FIG 7a is a cross sectional view of a tear initiation
score taken along the line 7a- 7a of FIG 7; FIG 7b is an expanded vi ew of
a tear initiation score of the region labelled 7b of FIG 7a; FIG 7c is
an expanded view of a tear initiation score of the region | abelled 7c of
FIG 7; FIG i I i f- s ial of
Fla 7 Fra g et s R R R o SRS B S o e LT

mat eri al 706fHIGG7; 7; FIG 10 is a cross-sectional view of an exenplary sheet
mat eri al showing an exenplary score; FIG. 11 is a cross-sectional vjew of
anot her exenpl¥fy/bsip@aexpanded vigw ehd ah@l%lonéﬁéﬁ?mféflﬁ/r%]é?elgﬁd%qflG 12
is acr ctional view of another exenplary sheet material show ng an
exenpl ary scote. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS As utilized
herein, the tEIGN7cAbgAERedideEN{dwcbrnesr iitatimadoteoiithé eygidrolabelttdrioved
parameter for neasuring absorbent properties which has been found useful to
char act eFi&€; sheet materials and deterni ne whether they perform

satisfactoril the.food preparation nvi r ‘bent

Ef ficiency paﬁled_é‘ gﬁ&g}aﬁ‘.’%‘ﬁ OFD gkf%ee,xe%gagf Bt ﬁ%ke(ggsgg%%??&-%%ﬁﬂ?%ckness of the
sheet mat eri akId.ntie a¢EOHBN of hibtRerdixSRORAPIPaia@Athas eRAsad bPRIGHEEL, it s
desirable to absorb a sufficient quantity of fluid in a reasonable period

of tinme. It iElG|Kbidesirpssiicetidngt vidve of raeexemplasy | sipet matepal phaveng\ddl y thin
to maintain Eood conformability to a supporting surface and to have an
i pr essi Ti*SPOsability. Thus, the absorbent efficiency can be
maxim zed by prepXiink 2 dkstsiHAE PeResTtanbARACkdplartyNBedt #hRerdd] sROSRIgREI ON,
and mnim zing the sheet

exemplary score; and,

FIG. 12 is a cross-sectional view of another exemplary sheet material showing an

exemplary score.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

As utilized herein, the term “Absorbent Efficiency” is used to refer to a derived

parameter for measuring absorbent properties which has been found useful to characterize
sheet materials and determine whether they perform satisfactorily in the food preparation
environment. The Absorbent Efficiency takes absorption rate, absorbent capacity, and
thickness of the sheet material into account.

In a disposable food preparation sheet, it is desirable to absorb a sufficient
quantity of fluid in a reasonable period of time. It is also desirable for the sheet material
to be relatively thin to maintain good conformability to a supporting surface and to have
an impression of disposability. Thus, the absorbent efficiency can be maximized by
maximizing the absorbent capacity, the rate of absorbtion, and minimizing the sheet
material thickness.

As utilized herein, the term “Cut-resistance” is used to refer to a derived
parameter which has been found useful to characterize sheet materials and determine
whether they perform satisfactorily in the food preparation environment. Based on

extensive consumer testing, a food preparation mat should have a cut-resistance of at least
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material thickness. As utilized herein,, the term"Cut-resistance" is used
to refer to a derived paraneter which has been found useful to

charact erwo@3obet materials and deternm ne whether they pemrfusom1793
satisfactorily in the food preparation environnment. Based on extensive
consuner testing, a food preparation mat shoul d have a cut-resistance of at
| east 4 WD 03/006155 PCT/ US02/ 21793 30 kgf, as neasured using the
cut-resistance test discussed below, so that an average consumer wll not

cut thr ti : [ S : il h in,
The tor mt e R AT Fanel; 41 PSR IR uRap S, ol e or

whi ch hagonbaas Witluid ctistidilsh tige mbreaed wirfazedsirees singibesé.al s and det ermi ne
whet her theyExerf_m msatisfactorily in the food preparation environment.
Lami nation EA$ nilieadcierein) thedem clammation BEisngyofs ysad @ ffeioq éewgﬁ it is

t duri d i i - .

bond! ng TEEERFL i FRCDEAS S bATe Sl S Pt OS: Rlecl BEPLRAL 4 Miehine ™0

cone | 0OgRetHA thBy peybirE aatisfaGorityaii fhat foed gréfaratimnewilosniche Lamwaionof mass
B

gai ned by the bon material after exerting a force that separates the
bondi ng Kfficiencureldtestn thedntgpdlyrafdhe stimetweivdiendt istqyé dudng pegandnessiitse, at a

separation | e of .180, and a nstant rate of .se I f. .

hohes iRGEE praRSarR R Rony R R e e RERRERnE Rafiiol Voich
conmpar i sQuPbiHeRPisEBRERIRET co LB dlihigy BRRaEdse. MRiaffinaion VEfiSltscy heth@ass per
area of the raw bonded material and is at least 1Og/nR2. A sheet material

can al soarhawnd of nsams igainad byrthe pending material aften ¢reripreep freel thah spnasateetics

during determ nation_.of the Lani nation Effi.ciepcy.. F 1 depicts one

embodi ne n%g?g %‘a@lﬁ‘@f FQ?I i‘}ea%hsogﬁaf Bﬁge(’i]ragélﬁhenﬁﬁ‘(eﬁdpﬁ#eg%ﬁ% gsﬁ@%%arar‘%)f’eri al
(sheet bfl1804 OarddN 2 AERRAMBAEE oWiskihrkite Bf @9eRbhdsMBitd OIv2 &Hﬁﬂfh?. _
mat eri al 0 i ncl udes an absorbent material 11 which functions as a fluid

r eser voi Ultinaatelyj beinated Eéficratoyris dhe t@npaisdn af lonoiasgperedres phthenseledi ch
or " erably, extsnd ool puotsl e ass L sl a6 ot sbporgnl, roler | o
(R, %, URBOEL 8 61 SNy AR SRLptpL o bk, i 1)
i nper neafiringniteemiradtion 2f flediangnatidnv@fifidieicy.r om t he supporting surface.
FIG. 1 depicts one embodiment of a cut-resistant and absorbent multi-purpose
sheet material (sheet material) 10 in accordance with the present invention. Sheet
material 10 includes an absorbent material 11 which functions as a fluid reservoir, an
impermeable material 12, and a bonding material 13 which preferably extends
continuously across the surface of absorbent material 11. Sheet material 10 is shown in
an orientation suitable for placement upon a supporting surface (not shown), such as a
countertop or table, with the impermeable material 12 in contact with the supporting
surface and the impermeable material 12 facing outwardly from the supporting surface.
Sheet material 10 may also include an optional adhesive system (not shown) on the
outwardly-facing surface of the impermeable material 12 which would be placed in
contact with a supporting surface.
As shown in FIG. 1, sheet material 10 preferably comprises a generally planar
sheet-like structure of the desired planar dimensions and having two opposed principal
surfaces which are likewise substantially planar. "Layers" of such a sheet material are

also typically substantially planar, coextensive, and/or define planes of contacting
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Sheet material 10 may al so include an optional adhesive system (not shown)
on the outwardly-facing surface of the inperneable material 12 which would
be pl acedwprs/oeant act with a supporting surface. As shownPCR/USPIR1793 sheet
material 10 preferably conprises a generally planar sheet-like structure
of the desired planar dinensions and having two opposed principal surfaces
which are |ikew se substantially planar. "Layers" of such a sheet nateri al
are also typically substantially planar, coextensive, and/or define planes

of conta &t&fa@& ﬁowevg»’» épsz@&@gb&%vuf@%a&ég&m K rtﬂégﬁ%hamwvgme umu' d

be known 10 one skil e ar hat er geonetries cou sed
| nper neajudd bRLSId. dinptangibéd marbibly1Xf pnﬂefeyabm\ﬁﬂt}scmg aurshahe of abatsbentbent
material 11, such that any fluids contained therein _cannot pass thr?ugh t he

i nper neabBigtialht, étuP]&Fhai Zn?éﬁ'é}ldé roptatiey herpworennefgpass fraseh thsdmPareaRle he
sheet malelchial 19-0ud Sul! S pporiRD Hdhe LA Wity 4 LG REERAM F'HE, acr oss

the surface 0 ria opposl romthe 1 nperneabl e

mat eri al Bdading ﬁ{emr[w 1a Ifregrdbay eXiefBaddreig thekinioe off the @bsurben: smat&iialcld
bonding matertal 13 is preferably thermally heated to facilitate attachnent
t o absor ernesiterdtom i the imperraeablgyinepteriabr 12, dpERIngod ragtig sRLAtREh PACTR RS

bet ween ond| g material 13 and absorbent material 11. In a preferred
embodi meftMie bondi ng material 13 is heat bonded to the web fibers of

absor bent mat Sht@lbodding dtéradl 18he phefalably themehlytheatddterfhélitalsatiabn®na
di sconti nuous pattern of adhesion mnth the individual fibers. This

di scont i mQrbbmtnmanabil goseiopent laer of paploambtiem &4 bermh briveant RAdHIE wi | |

ho showniferial 1 A5 B5sohiebh heffel TTar Skttt B0 AR RS ind BaRH L
structur e3 angk.dephdddad thé w%b%er@oiaﬂﬁ,oﬁﬁﬁt SteARE] EE@ MY thehdanad wshdind

absorbent material 11 (shown in FIGS. 3 and 3a) by a conbi nation of heat
and/ or pmetsial &3 tfornfsoa msanmi@ampefdemlﬁwdheﬂm wibhrthe gndiieualrabeys mdtison
process, ,a substan

nbi hi ck of., t,h
absorben@wgﬁﬁnwﬂﬁﬂhﬂﬂLﬂ%ﬁ’ ?é? € ﬁnﬁ%ﬁmb§%@réﬂF$WP%Béﬁna§§%lW@laﬁgﬁg'
necessar j; é’oﬂ?iﬂh'f\ﬂ; ct%)ﬁtﬂckﬁféh&raﬂotn ih® tﬁ@hﬁs%i’%ﬁt fnlaéhal‘-f'? bonding material 13

fl ows both parall perpendi cular to the |arge or planar dinensions of
t he absor bent Asashewinain F]lG Thbending material 13 (shown as a scrim or woven-like

structure and depicted in FIGS. 2 and 2a) is preferably laminated to absorbent material 11
(shown in FIGS. 3 and 3a) by a combination of heat and/or pressure to form amalgamated
layer 14. During the amalgamation process, a substantial reduction in the combined
thickness of the absorbent and bonding materials 11, 13 occurs. Without wishing to be
necessarily bound by theory, it is believed that the bonding material 13 flows both parallel
and perpendicular to the large or planar dimensions of the absorbent material 11. This
substantial reduction in thickness is representatively shown by comparing the individual
thickness of the bonding material and absorbent material (depicted as adjacent layers in
FIG. 5) to the corresponding heat and pressure processed structure (shown in FIG. 4a).
Absorbent Material

The absorbent material may be formed from any material or materials suitable for
forming an absorbing structure having interstitial regions suitable for absorbing or
transporting fluid by capillary action. Additionally, the component fibers or other
material may be absorbent. Exemplary suitable materials include materials formed

from natural fibers, such as cellulosic fibers or refined cellulosic fibers, and/or synthetic



substantial reduction in thickness is representatively shown by conparing
the individual thickness of the bonding naterial and absorbent materi al
(depi ct edwasmdjiatent |ayers in FIG 5) to the correspondcCagshrax7oand
pressure processed structure (shown in FIG 4a). Absorbent Material The
absorbent material may be formed fromany material or materials suitable
for formng an absorbing structure having interstitial regions suitable
for absorbing or transporting fluid by capillary action. Additionally, the

conponeng. f i b I teni aly; henab e LiarYioSal nabl e
mat eri al éb%r%cﬁé%gﬁﬁa@ir&%ﬁgéggo@ﬁe bﬂ%?%?n natéluﬁg&frgf %Se?lgféﬁiﬁt}ctﬁ; asO cellulosic
fibers ogonihatited witl ktdtogibersf ithe rabsorbard/ matesiyhtihetdnc indbudADad) FoBQBEHS

PCT/ US02/ 21793 fibers, _including hollow fibers and capill ary_ channel

fibers. Pelymariefean mateid, b abiorpent pebmstinagelling wrterak dchydrodst materiay
absor ben%ncﬂ&t Sl st]agch%%?ﬂn& %ﬁ%a?dforaeg?ﬁgﬁg;@?{&ia{sp%ﬂ%aﬁédl i f@é’g’t?ﬁgcﬁlﬁfe' al, an

absor bent polynertc gelting erra oge erral, and nat ur al

st ar chescamthsg B¥bstrhRE, QIcANg papeluarl ifidhs SEK (Sviutlieen ISafivioot les), NSl ude
cellul osic substrates, such as paperboard from SSK ( Sout hern Sof t woqd

Kraft), Q8mtheemSpftivepd Ksaft}, vosdwrderaet fiberspudhaasasmsalypius sehulosigdipen Sluff

eucal yptus.cel lul gsicfiber fluff suc . are pi I . nypaper
manuf act ﬂjrcpnﬁs a*hg'pé%élgr%sgﬁtmn%atpee? inéarnu?af%(%:je{l ' &fh %eﬁ{rb%lglibf%te#%%glgmrl i gagl a
non- wov el ShRRklAdRnpridChin@s wodéh BibsGReS fucHCdsedn e @nbiangéd by entayglinpet i ¢
fibers, for instance. The absorbent material may conprise one nonolithic

| ayer  ofyntteetierfibats, for instgnaso rihei absorhent andterdal enast omnrise onp avinalithislayep| e

| ayers of .the same or different.c osition.. In dj tiion e absor bent
mat er i al “HEFEBhET FEE CQUPKISY iaglf111 enaf%éutre ;%f‘élggfmﬂg@’feol’fly%ﬁ not " He &\b
absor beng;rrRu cﬁﬁﬁoﬁﬁf)ﬁ.y [RRJaRDA! R MHbsHBER! hakrial 8y lc6mPrisd a chhfer a®Or bent
material in the sheet materials of the present invention is to absorb and
sequest ethaf itselimay Br mhgmnabbg absotbentybbt may eaasn ssorhentmiatesiah bbles loénef

el gt o BF IOPRE: Paisgel bt ThoRpoBARE par D aUneT 3VP8mE RarReP €8 400
pounds P&rqug’s%}%ﬂi& 2 (0.651 kg/n2) are preferred to provide adequate
cut-resi stance and absorbency. More preferably, the dry basis wei ght of the
absor bent nmat Breffahbli,] theswiln matexrial domeng fthe 2opwnh dwnatpel 13006 o redat(vely358
kg/me) t ﬁiglzl%gy basis weight. For example, dry basis weights of in the range of 200 pounds per

3000 £ (0.325 kg/m?) to 400 pounds per 3000 ft* (0.651 kg/m?) are preferred to provide

adequate cut-resistance and absorbency. More preferably, the dry basis weight of the

absorbent material 11 is in the range of 220 pounds per 3000 ft* (0.358 kg/m?) to 280

pounds per 3000 ft* (0.456 kg/m?) and most preferably the dry basis weight of the

absorbent material is about 240 pounds per 3000 ft* (0.391 kg/m2).

If desired for particular applications, the absorbent material 11 or any other

elements of the sheet material 10 of the present invention may contain or incorporate

certain active materials which act upon the object or substance placed upon the sheet

material iO, and/or upon the fluids carried by or exuded from the object or substance.

Non-limiting actives may comprise agents intended to neutralize, sequester, disinfect,

deodorize, or otherwise modify the properties of solid or liquid materials or the

atmospheric environment surrounding the sheet material 10 during use. Particular agents

of interest would be those which modify the behavior of fluids such as aqueous fluids,

blood-based fluids, oils, etc. Typical properties which may be desirable for certain
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pounds per 3000 ft2 (0.456 kg/ n2) and nost preferably the dry basis wei ght
of the absorbent material is about 240 pounds per 3000 ft2 (0.391 kg/nR).
| f desirewofoatoqssti cul ar applications, the absorbent nat @CralSox21763 any
other elenments of the sheet material 10 of the present invention nmay
contain or incorporate certain active materials which act upon the object
or substance placed upon the sheet material 10, and/or upon the fluids
carried by or exuded fromthe object or substance. Non-limting actives

may conp n u j.ze. g;{% r .

deodor i zéﬁ,psﬁg? o%héer?'vé e@é@ﬁ%ﬁﬁo&%{tﬁ% %étg%lgﬁ%lmé:& s%ﬁ?icgaglrléé%ﬁﬁ%gerrtrlg%’eri al s
or the aktMExphelare nererialoinamaé badng sadagdfibgndder, sidesthermaiterialain &ftadlsr i ng
use. Particular agents of interest would be those which nodify the

behavi or fosm fpr Wicksioguch as aqueous fluids, blood-based fluids, oils, etc.
Typi cal gro rtl\i,le \ ich may be desirable for certain 7 WO 03/006155

PCT/ US02 fcations are deodorant properties, antim crobi al

properties, cpa@thili e bBhARE hatd@Rl 13 ela§ beERs@na 6 i heitéradl Sr matkidtie
baki ng soda, fibrinogen, and other materials in suitable formfor

i ncl usi osuitaBlerfaf fryming @edrdinupysafeswery oy a dissentiaieis agayraf dserale clemapgyofhe
formed fromany . materjal or .materi al suiqllaable.&g forn‘ir,gq a_cont j,nuous
net wor k &ﬂen%esﬂg‘lé&‘?t ish%Pc?usangr%pgg}n%f ]i‘i LEPEPRCSR ﬂj[esprgfen tRETHY I'Ed si ze,
shape, apshd@ReGhRGal 1 NisHreRFMBANGAHMiE. THMINBIE $0Arid]l Y &Myl K ¥orhétBfrolondi ng

material 13 is preferably synthetic. The bonding material 13 maybe forned
from anaidder trea¢eat with wi matenalmuhiel tenids whiaise thentisids of ouerset to hevet bull’ @8 of

Sui bl cBORET ‘Kb USROS AEralol SEPE PSR Ereas | EitoiRea o
| am nat eﬂol&ﬁefsbgol i iélg & ol LS |@hinatdd b %b@@%%ﬂbm&%ﬂal?ﬂ(h@ﬁﬁé;{liblﬁ@,dor: esins

directly cast, pr , or extruded onto the absorbent naterial, coated
paper or crosdloiked rabinsodicketly tcasts prantedysordxemiedrantorthalbsbibdny nzeddreed,i aoatedor t he

T T N SN TR O M T

oA B 1S RLOATGS it Gieseudity el 19
of material, or a laminate structure having multiple layers of the same or diverse
composition. Bonding material 13 may have any desired caliper suitable for a particular
application.

Preferably, thermoplastic materials utilized for the bonding material 13 have a low
enough melting temperature, Ty, such that it will soften at temperatures which will not
cause the absorbent material 11 to char or burn during the application of heat to effect
amalgamation. Such a material can thereby be bonded to the absorbent material 11
through the application of heat and/or pressure.

The bonding material 13 is preferably formed from a material which is durable in
use, resilient, and/or scuff/abrasion-resistant. Typical materials which are known in the
art as exhibiting such properties may be utilized, including those which typically exhibit a
high degree of toughness, interlocked molecular structure of comparatively high
molecular weight material, and comparatively high coefficient of sliding friction.
Suitable materials include polymeric materials, such as ethylene vinyl acetate (EVA),
high density polyethylene (HDPE), low density polyethylene (LDPE), linear low density
polyethylene (LLDPE), polyvinyl chloride (PVC), plastisols, polypropylene (PP),

8



Preferably, thernoplastic materials utilized for the bonding material 13
have a | ow enough nelting tenperature, Tm such that it wll soften at

t enper at We3ilsh wi Il not cause the absorbent material PCI/USO2/2119F or
burn during the application of heat to effect amalgamation. Such a
material can thereby be bonded to the absorbent material 11 through the
application of heat and/or pressure. The bonding material 13 is preferably
for][r?;j Lrom_a material which is durable in wuse, resilient, and/or

scu a -re c -er [ et art as
exhi bi ti%cg%gﬁ@ﬁﬂep?%%é@?l}dgszﬁp’ ﬁﬁlgysgg B}%l |dzg§?’ :M%MB t%?é\r% t%ﬁgse il i BEF ‘pical ly
exhi bi t golydthgbndlagpetabie t(PBNMNedRr potydefieskedywethanes, apapst rmatttiale, of
conparatively high nolecular weight material, and conparati vel % hi_gh

coef fi ci enoxiesf tharmgreis fmorganicofillersspy divprse maeiaf s, igie| ubsTsRynils ¢

mat eri al such . I i.nyl . [ j I hyl
(e - PoieReRRat ot Bl ey d Rk bityieg ats B APl Pl ML T C"
(LLDPE), %/ﬁpl ¥k ke g&k@am_d GronPYE)e/mPloass pawl sAddiabynlyphe wndingRiiteriald WO

03/ 00615 PtT/ US02/ 21793 pol yethyl ene terepthal ate (PET), crystallized
PET, pol Vbistyrblerebly ealegier todiaxe e poFEmpinationoper pige of &t lsagits hagrasns ) |

th | yol efi ns, | h i i
"hor gant Rt A0 msetpl ol e PRt BB o b8 meafRE LR o ER RS G 1
mat eri al {pb3nbsuRebe e shirt:Re NAdEoAtHR Srsaidhi BAtdRAB NSt We canuafcafisromith g/ n?

to 100 g/nR, and nore preferably from 15 g/n2 to 50 g/ n2. Additionally,
t he bondbomlimameterial. Theopen e fmaimdihy canamagication Hr b ebsarhsatmatesigl i9at i on

open area of at |east 0.5 rcent, .nor referably ercent ,.nand nost

pr ef er abf O?sbsord@%@ﬁtp.ass?ﬁ%gﬁ%&giﬁ%rlb?ul‘fﬁBB’Otglgﬁuﬁ?cgaOfizsgeeq aiel??éég 3? gieof t he
surface g8aheRf mhitGapPsorbent material not in comunication with bonding
materi al. The open area nai ntai ns conmuni cation for the absorbent nmateri al

tﬁ absorb or Aprmntediebpes stigebwiling mutail o3 kcowdi alsé reomprise eomporndedof
sheel i ol 10, 8yi Py shecrben, It colsl, Ly Roupold abarcuihe
For exanmpl k@4l n&{egéﬂ“hﬁréf }Slr)l#?{eﬁsefbafbrﬁl $0 RAIRILOMLARY 1) nCaEHi fat i on

with one or nore polyners to bonding material 13, in order to
reduce t halucosic coft dffthe bomthgmateninki3 ahd/dSclangd particleamgghnpssy dénsity, cut-

t oughness,  density, cut- ) . .
resistance, color, or other property. Suitable fillers include CaCOs, talc, and mica, for

example. However, although particulates and fillers can be used to form bonding material
13, it is preferred that absorbent material 11 is substantially free of inorganic free filler
particulate. As used herein, the term “free filler particulate” refers to inorganic particles
which are not bonded to the absorbent material 11 and which merely reside freely within
the absorbent material 11. Such a material may be released from the sheet material 10
during cutting operations and be mixed with the food items being prepared, potentially
making the food undesirable in appearance and/or unsuitable for consumption. It is also
preferable that the absorbent material 11 is substantially free of organic free filler
particulate which is not suitable for contact with food items. Organic free filler
particulate does not refer to the absorbent material 11, such as cellulosic fibers and the
like as described herein. By “substantially free” what is meant is an amount no greater
than that which would be safe for use of the absorbent material 11 in food preparation, or
less than an amount in which the filler particulate released during food preparation is

noticeable by visual or tactile inspection of the absorbent material 11 or food items, or

9



resi stance, color, or other property. Suitable fillers include CaCO3, talc,
and mca, for exanple. However, although particulates and fillers can be
used to fwomshoend ng material 13, it is preferred that alpsorusenti7pat eri al
11 is substantially free of inorganic free filler particulate. As used
herein, the term"free filler particulate” refers to inorganic particles
whi ch are not bonded to the absorbent material 11 and which nerely reside
freely within the absorbent material 11. Such a material may be rel eased
from the,sheedy MBS ADEcHD, whl &k Mkaftfsithdilc RREAVIRR Bid, HSwithi8hewd th the
food itens bei'ng prepared, potentially naking the food undesirable in
appear antwefoaddfenrs, tiresoiottib| Brefepably,0dfé iofppucio dicee Ifiller padicatate prasided &bkke t hat
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itens, the nouth. Preferabl { 0% of such free filler particul ate i s added
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prefer ab}ngt/englgd glrga%’ 2&?#}11%1&2%%!1? E@‘?éﬁ/ﬂrr%r Sé@é)ggélfeeélgegﬁ ;ﬁﬁ{geg?g%e%ggﬁ%ﬂoabout

2% nor ec@fig emdlditingotheriead eemt Wiite BHOWh tAi¥sideosethe ghedtgr Ay throsigeeat er
than about 0.5% and nost preferably no greater than about 0.1% by weight
of the dmptesiabd0. catobevsubssangisdly nfiee pE fillsowarticulste stheptit Apgledes Anbepdeser eof

can be substantially free.of free.fille articu i '
unbo ndedp?i‘gflt‘]ia@ﬂpgtteg%ﬁﬁ{“gﬁ ii%Posihigied of s]a 1%3 e‘ﬁ %%C%pégrg{ ﬁ%lﬁ I oétntgngrg%]}gﬁag AP
r el easabkgmAe Buding Sﬁlkf@&tduﬁgg@ﬁﬂﬁ@?, 10 is used as intended (i.e., by
placing a food itemon the side of the sheet intended to be used for

cutting, and Sthouhgvishieg fodd Houadnbxttheayi forithe srajeriysofshandingf metgealsheet . )
Thus, the sheet .materiqal 10 can_ be subst i_al free.of .filler .

par't] cul B eRbRan et RS BARET 1) pRlico i aRbmehtinfleria) U

posi t i ongdgRfwtRANEI Uheh Ruidhalifaherk iid § HBwSr peadRation Jfeh&B&RIng material

13 into the absorbent material 11 perpendicular to the large dimensions of the absorbent

material 11. The resulting penetration of the bonding material 13 into the absorbent
material 11 is somewhat non-uniform corresponding to the non-uniformity of the
absorbent material 11. For example, wet laid paper manufacture using a Fourdrinier
paper machine are known to be capable of producing a very smooth and uniform paper.
However, fiber density is not uniform across very small dimensions approaching the
individual fiber diameter. While surface roughness and non-uniformity are preferably
reduced as higher levels of paper smoothness are obtained, often through calendaring,
variations in fiber density routinely result in more dense and less dense regions of the
final paper or absorbent material. As a consequence of non-uniform regions of paper
density, the combination of heat and pressure applied during a laminating process can
cause the flow of bonding material 13 to be non-uniform over regions of the bonding

material 13 and absorbent material 11 interface of dimensions approaching the individual
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fromthe cutting surface during cutting. Wthout w shing to be bound by
theory, for the majority of bonding materials, there is a substantial flow
of the bowoioagoarat eri al 13 parallel to the absorbent matePCalustd21783 shown
in FIG 4a. Additionally, there is a flow or penetration of the bonding
material 13 into the absorbent material 11 perpendicular to the |arge

di nensi ons of the absorbent material 11. The resulting penetration of the
bonding material 13 into the absorbent naterial 11 is somewhat non-uniform

COr I eS POfBrEmbRsi it MR ABEO TRt Mible¥ialf 1 fib&. FAGSH SRRl atrbRrseedonbllvieor
exanpl e, wet |aid paper manufacture using a Fourdrinier paper nmachine are
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t he absor erial 11 as s er o bers 4b shows an
exenpl ar menlmlalw&dhwmmmﬂimr foee dexsbisit reyoﬂse(bﬂvdﬁnabsbﬂaebomﬁtmgl Irtat a}hlsal 13
and the absorbent material 11 after an efficient lLamnation. As s in
FI G 4b, applgamaisd davier bh iptpgraiss we@m&fmp@hé ﬁéHHPHbe Hig 18?“611 13and

absor ben
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integrated, the bonding material 13 cannot be delaminated or peeled from the aborbent

material 11 without either substantial mass loss from the absorbent material 11 or
incomplete peeling as the combined bonding and absorbent materials break without
substantial peeling. This incomplete peeling, resulting in tearing or breaking, occurs
when the bonding material 13 is well integrated with the absorbent material 11 and has a
tear strength equal to or less than the internal strength of the paper. This characterization
is expressed by a satisfactory Lamination Efficiency and is determined by the test method
discussed infra.

Impermeable Material

The impermeable material 12 is generally used as a backing sheet and may
preferably be formed from any material or materials suitable for forming a continuous
layer or coating on a surface of the absorbent material 11 which is impervious to fluids of
interest. Suitable materials include polymeric films bonded, amalgamated, or laminated

to the absorbent material 11, thermoplastic resins directly cast, extruded, or thermoformed
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amal gamated | ayer 14 integrates a portion of the paper fibers into the
bonding material 13 resulting in an effective |am nation which achieves a
peel strewgtob/osabstantially equal to that of the internalPCItusengtrds of the
absorbent material 11. An effective lamnation is characterized by the
absorbent material 11 being bonded to the bonding material 13 so that the
absorbent material 11 is integrated into the bonding material 13. Wen well
i ntegrated, the bonding material 13 cannot be del am nated or peel ed from

t he abor t r I t he
absor ben?ﬁg t%ler [ a?géfﬁkn&énaymn%gﬂﬂ#eftgielg {3 ﬂ?ér#g ; 113 ngﬁg%%nﬂ rgﬁﬁddng?(%g and
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The inpernmeable material 12 1 s generally used as a backing sheet and may
pref er abm,ateml fldrpreterdiiy hes ﬂyhlggt@ﬁffmlené rofnigicBen 4p Saeilitafe Br@obdity f@rdni ng a
conti nuous or _coati urface f t 1
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pol yner i feldasé %aﬂ@@fﬂéamm@rfpdlﬁa{wevog&bemrmétaxﬁramatt@d support fiefaaisor bent

material 11, thernoplastic resins directly cast, extruded, or thernoforned
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i nper neabl e erial 12 may conprise one nonolithic |ayer of material or
may conpmniageiah 1 amilraswpposingustiace A q}g‘.lqml fﬂablre Pk%yé%saddﬁlqnlabl%ﬁiﬁb or

di t | f hi
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rel ease o romthe absorbent naterial 0 a support
sur f ace. thanadipsive rmall/or dhe adakitticoorabf tiedblest weitaiabt émhmaymdigumtiose mayzonal ,

atterned, . . . -y : . .
P ufilize a non-adherent but comparatively high coefficient of friction material which resists

sliding upon most typical supporting surfaces.

Sheet Material

In use, the sheet material 10 is placed upon a supporting surface such as a
countertop, tabletop, or floor surface and an object or substance is placed thereon. The
object or substance may be a food item or any other item of interest which is to be
manipulated or otherwise handled or treated during the course of any operation. The
sheet material 10 could also be utilized for storage of an object to collect residual fluids
such as in the case of thawing frozen foods. After use or when the absorbent material 11
has become sufficiently contaminated or saturated with fluids, the sheet material may be
disposed of in a responsible manner.

Preferably, sheet material 10 has a thickness t ranging from 250 pm (0.01 inch) to
1270 pm (0.05 inch) to provide adequate cut-resistance and absorbency. If paper making

processes and machinery are used to produce the sheet 10, manufacturing parameters such
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di screte, or continuous coating or layer of a pressure sensitive adhesive
or any other adhesive systemknown in the art to provide for an adhesive
force betwo®n/00d185 sheet material 10 and a supporting surPEEFAISOTEN793
optional feature provides additional lateral stability over and above the
friction between the inperneable material and the supporting surface.

Rel ease liners or other configurations nay be desired dependi ng upon the
tack of the adhesive and/or the construction of the sheet material. O her

conti Quratd A% HB¥Iicathh ke SuftufdP B RANGRENbE QldlsuFOIMBEA 4 il bBlafisted

coefficie ction naterl resi ng upon nost typical

suppor t itoenamipul A€ €& babReatiglvaheé tHicknetsoiBerestitiag sheeetiOmat eri al 10 is pl aced
upon a supporting surface such as a countertop, tabletop, or flpor surface
and an obj ectThsrsheeftisatarald 0iis ppaferably suHwiadl fexde apheaderngblesisiihtice nay

be a foaod i.t.em or 0 |t j ' ' e ' ated or
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residual fluids such as in the case of thawi ng frozen foods. After use or

when t hebodissuffisdentlyneonéormablelin ongeps nprse slirscliqistsuel tiat lymavhe saHedares or

saturate ith.fluids, the sheet ter.i al i i .

res ponsilgﬁeﬁ‘ {‘?afﬂ]@r 2 BPEt &74BT ,Coglﬁ%% a{lﬂﬁt eggé?t%%ooﬂgy%ﬁ?%ifgiﬁéesg%&}%r angi ng
from 250 5méfs O the@febt dteribP 76, 48 wOU Q5 nidigthihnidgOa RoVYhEeveld aam deding
cut-resistance and absorbency. 1f paper making processes and machinery are

used t o poduceatapprophietetstruciuratulasifa (mueli ¢rgsspeecaon meinimal fhigkneps nogymal
03/ 006155 PCT/ US02/21793  as material application rate,. anmount. and.duration
of pressrbeHIHE 86, S theet &%aﬁerbatel’ g’&f%ﬂ“@ s Pgttt%’n?tﬁa1 419 lflh(zbq%l lsmlr‘;"’rsm\%ei ght
and thi c&@%@d\%}eég@gﬁﬁmyﬂ ng sheet 10. The sheet material 10 is

|

preferably sufficiently flexible and conformable such that it will conform
to somewhat iAdditohadr absprienocapasity suplp pratéaiigns of fiadedyingcnd canraypding

Shoet  meteRRITE0ASE b B Ll BRIyt &A1Y HABTRET, RoTORe ahe PR Fect | ons
(S:(l;(r:nt]i E;B?%lflk%eﬁ?&%teﬁ%:%ggh o} rHﬁnﬁ%ﬁ?%%%héloéﬁ%?’gdggae?isggdb%eﬁg%nt s of the sheet
materi al 10, Bmayd daiabiaifot eertaimappdicatomp do atdlwdsl a/célomchragibigrigature to
the sheet material 10 to indicate a changé in condition of the sheet occurring during use.
For example, it may be desirable to include a color-changing composition in the sheet
material 10 whereby the absorbent material 11 changes color when it absorbs fluid.
Additionally, colors of respective sheet elements may be selected such that the bonding
material 13 and absorbent material 11 are initially the same color, such as white, until the
absorbent material 11 changes to a contrasting color, such as red. an method of
accomplishing such a color change is to incorporate a food grade additive or other
pigmented powder, either within or underneath the absorbent material 11. When the
pigmented powder is exposed to fluid it dissolves in the fluid and “bleeds” into the
absorbent material 11 and changes the apparent color of the absorbent material 11. Color
change may be triggered by the occurrence of other physical changes in functionality,
such as depletion of an anti-microbial agent, or presence of bacteria, within the absorbent
material. One method believed suitable for such an execution is disclosed in U.S. Patent

No. 4,311,479, issued January 19, 1982 to Fenn et al., the disclosure of which is hereby

incorporated herein by reference.
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nodul us via appropriate structural design (small cross-section, m ninal
t hi ckness normal to the plane of the sheet nmaterial, discontinuous
pattern, WD®3)0618 ds in obtaining the desired degree of PCEAISOL/LITDY .
Addi tional absorbent capacity and protection of underlying and surroundi ng
surfaces may al so be provided in the formof a highly absorbent border at
the periphery of the sheet material 10, a lip around the margi nal edge, or
ot her suitable techniques. It may be desirable for certain applications to
| el ude 2 col QimGHAN I Yol 8ALMIRafichs NG 24 | Bsorblint' Skt CAI € 2
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ei t her wprodiets sradgrfgem rsbeettmatpeala e dredn, bithewsr ol liniied WQHC% s, gpeshent ed

wd d f d
oo benPrRRRERY B3 i i hbinBleST RS Bl Toad, b B pBvEFRR] sl © 11

mat eri al [iddrs, &8B! QWbjeCth ITGLterBBY g ihelu@o &caditdiis bilth Rcaus roe g, Gfro@idapr
physi cal changes in functionality, such as depletion of an anti-nicrobial

agent, o a@@ed&:@r@u%a@qheq&fautswndNbgﬁtahl@ gi6sorbent material. One rret hod
bel i eved SUIt Ie f an exe ut i

4,311,479, | eS8 18 S ptbal fnel BEIeRR 0N ing iz o o1,
i s hereby, thé‘?&%@&ﬁgtcﬁétugﬁéﬁldf Mwif SE@RE exhibd YEhPRARRM] DolPiheldSOR/ 21793
Al though for some applications a conpartnentalized absorbent material 11
distri bualosn)ubamay, shecdaeesistaats, end icut-fesistanes enetepapicatalyy baningiomeféiciency
applicati s[{ g) Hi&"{fl ze a continuous absorbent material 11 so as to

provi de f”b R ’ﬁWHFYeveI of absorbency. Sheet materials 10 in
accordanggoMpsh the present invention nmay be deployed in a wide variety of

scenario utilized for a wide variety of functions. Representative
product s rrade Afsrshows e E1G R et leastlone k@ridsrod wedleneskast waalenedzores mrtliags 0D,
pl ace mats, foo

weakness g6 27, such as score lines, lines of perforation, or intermittent scores, can be
employed on sheet material 10 if desired to add additional flexibility and/or to promote
folding or bending of sheet material 10 in certain directions or regions. These weaknesses
26, 27 can be incorporated in the sheet material 10 to facilitate separation of the sheet
material 10 into distinct pieces amenable for use with smaller items. As shown in FIGS.
8 and 9, the sheet material 10 can therefore, be scored to affect a separation into two or
more fragments. Likewise, as would be known to one of skill in the art, many other
patterns can be scored to effect decorative separations of sheet material 10. This
advantage provides a single sheet for use with multiple items without risking
contamination of the remainder of a single sheet.

Intermittent scoring can be accomplished by substantially reducing the integrity of
the absorbent and bonding materials, thus facilitating separation of a sheet section by the
user applying a tearing action. Additionally, as shown in FIGS. 10-12, intermittent score
25a, 25b, 25¢ are preferably spaced so that the cut-resistance of the bonding material 13,

amalgamated layer 14, absorbent material 11, and impermeable material 12 is
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preparation mats, mats for draining washed or cooked food, floor mats,
drawer and shelf liners, etc. Qbjects of interest may include food itens
such as cwbD30b618kat, produce, baked goods, produce suchPa3/Uspu2t7¢3 and
veget abl es, etc. In accordance with the present invention, sheet nmaterials
10 such as those depicted in the foregoing discussion of drawing figures
exhi bit conparatively high levels of absorbency, shred-resistance, and
cut-resistance, nore particularly, lamnation efficiency and absorbent
efficien J S ?WQV' n, & ; ' nesses,
Weakenedgzl}iﬁrcsitr?g‘rs]j9 3}0@% Felrﬁids'ﬂg méé’a?fn\gé%gd%g@ é‘%’h%?é%%gggqggﬁ% i ?\Ig\ég,%a#i nes of
per f or at denh and spatiap oft ferds 2@pEs, 28@cabée aljptaly tod pmvidehemst ofatheeti al 10
if desired to add_additional flexibility and/or to prqnot foldjing or
bendi ng SAPAEAHEB ANdERAENAIR) Cuttesistanger AdAORRIIE Eis SRS ‘g“'ﬁ’a‘r‘é’@i r?@ntrfﬁlﬁég@

122k e€hepdfa S PSRRI By PSR A i 0

facilitate separatfon of t sheet I'stinct pieces
amenabl eoff @itirelyehiolupih tieeifethl dkheds 28BE25cAs0 gaote impelfrhéable matedsld 2is cither sheet
material 10 can therefore, be scored to affect a separation into two or
nor e fr agifielyS5a) 3 Jbeatipgetially25adutagt- be known to one of skill in the art,
many ot her patterns . SCor tq. ef f £ 1 i of
Shost mat eri o FOURER i deBARREE hlfliE o BRRETY T SRR MY,

mul ti pl eimplementdisiHicéial coke MPcorRan xafll thatheer) foif exahifld, esmitediRmives. Ehesi ngl e
sheet. Intermttent scoring can be acconplished by substantially reducing
t he i nt eéize oY thsfindividuah persesheant beaariiugieshen thgt tatraetiusions forpiag the farratest i ng

separatign of .a sheet_.section he,. .user._appl vin ring action.

add 1 ondpg of S T o et 1 Mt R AP LR S oL RS, o6, 26
are preferabl yhe)aGe gre¥@rdddbt 4 dRetHitefifHa6E BREE MbretiM@riiveal Rereawiigy i al
13, ammlgamated | ayer 14, absorbent nmaterial 11, and inperneable nmateri al

12 is 140 woivdudGedsTematrofboizvern Pdd inghas(0RAtha) lapd Priewehescd2. 7Homdv er , as

| d be k t f iLl.in t t,.t th d i f
Scor es. 2B pieraagcoedrens L0 pee A SPEmEY Al 80 (Pl e BRRLY o
and nal nféﬁifé}aﬁl&”béﬁ@e%h A RNEEhesAITb bhANAd 0/05 IRBeSOABEMAFP IS 8RS pREerred

controlled so "that the bonding and absorbent material$ may be partially
cut t hr otigh thehsrestHaive lenepsat@bspace between score lines of between 0.01 inches (0.25

mm) and 0.5 inches (12.7 mm), more preferably between 0.02 inches (0.50 mm) and 0.1
inches (2.54 mm), and most preferably between 0.03 inches (0.76 mm) and 0.05 inches
(1.27 mm).

It is also preferred that the scores have a depth of scoring partially through the
bonding and absorbent materials 13, 11 or entirely through the bonding and absorbent
materials 13, 11 and up to or partially through the impermeable material 12. Thus, a
score would extend from one side of the sheet material 10 through the sheet material
thickness leaving an unscored thickness longitudinal to the score of between 0.0001
inches (0.0025 mm) and 0.025 inches (0.64 mm), more preferably between 0.0075 inches
(0.19 mm) and 0.0125 inches (0.32 mm), and most preferably between 0.001 inches
(0.025 mm) and 0.03 inches (0.76 mm) for a sheet material 10 having a thickness ranging
from 0.01 inch (250 pm) to 0.05 inch (1270 pm).

As shown in FIG. 7b, in order to initiate tearing of the sheet material 10 into
separate sections, it is generally desirable to include a tear initiation score 25d which

extends through the impermeable material 12 at the edge of the sheet material 10.
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or entirely through their thickness 25b, 25c, so that the inperneable
material 12 is either entirely 25a, 25b or partially 25c in tact. A

consi der awp®a/0dG15%et er mi ni ng i ndi vi dual score length is tReTgSoNeEt7py of
cutting inplenents which may cone in contact with the sheet, for exanple,
serrated knives. The size of the individual scores can be adjusted so that
the protrusions formng the serrated shape of such a knife will not easily
fit within the length and width of the score. Thus, it is preferred that a

sheet nmat@EiHRL Wikt @R BSundWyehdot, 8t HidelieWdd (BRAERSnMIatibn sevie DHdhssistial
score | ength of between 0.01 inches (0.25 mm) and 0.5 inches (12.7

more pr efretiEbpppigatiaeerf ©16R inrfbhdspémesblermyteriald1d. {Thincetsey thesforeer) . and

t f ly.het 0.03 i 0.7 d.0. 05 inch 0 :
't s ol SORRLALARERE T feat PRoobErCET Habdedl Seidirdn SuhlE SlBLILCor o
l'ines of BatMRENLO0HE Jini'gaﬁﬁ@a%le( Bhafial M HENALE aBsdrb&iafatbda. 1 Wy it wor e
preferably between 0.02 inches (0.50 inm and 0.1 inches (2.54 nm, and
nmost pr eflesimbiity sdpatatethe sDed Bnatercih é8 into difGrenijseciions.0. 05 i nches (1.27 ).

It is also preferred .t he scores. have epth of.scorjn tiall
t hr ough theIo gén%‘PW& 18&3&ag%’pt?%eﬁua§‘8’f‘é\fg‘i’rﬁlazégl‘(%}‘ w4 Hf&é‘ﬁt_?’i ﬁgﬁ?ﬂ? 'ﬁ‘&%%éh t he
bondi ng gf'ég oPRROSRE hftzé?ﬁlrﬁg'sa%bo?dﬁ% tolthe \?\g@!ﬂﬁ'@ wbOiéndaarso @hd ¥ doBs asgh the

i nper nea materi a , a Score uld extend fromone side of the
sheet mat@stamtially intarfenegivith hhe Shipetmenbteebermlits dhitlok sleses nhaavdln). adt inscor ed

hi ck longj tudinal to. th f b 0.0001 _i.nch 0025
and 0. 02BAENCLE BRbHRROR TaRooiH BErbhg oI 0A0DOREEF NLACL D, 16

nm and i inches
(0 025 iSRRG Lo Bk R ety Poech DR AR PP IR D IRE

t hi cknes§12. Angh))gnd fresnefoiblynedtwedb0. Inihclies (Q.585minm)cind (U 270inches @53k hown
in FIG 7b, in order to initiate tearing of the sheet material 10 into
separate ctions, it is generally desirable to include a tear initiation
score 25 j xtends through the inperneable material 12 at the edge of
t he shee&i@%&% 10. 15 WD 03/006155 PCT/ US02/ 21793 W thout w shi ng to
be bound by tIFE®r Y, iliuktrates Bekhiebid ptdrass heBlequiphichatfon praivoing Hedsiessi st s

in the propagation of a tear in the inperneable material 12. This reduces
t he forc@aterial 10 according to the present invention. Continuous webs of the absorbent

material 11 and the bonding material 13 are fed from a spool or roll 22, 21 respectively.
The two continuous webs or sheets 11, 13 are fed together through the hot press 20 to
bond or laminate absorbent material 11 with bonding material 13 at laminating station 23.
At laminating station 23, melted bonding material 13, due to the resulting pressure from
middle roll 15 and top roll 16 laminates the bonding material 13 into the top surface of
the absorbent material 11. This applied heat and pressure causes bonding material 13 to
flow into absorbent material 11 to form amalgamated layer 14. Likewise, a heated band
press, or other heated press apparatus as would be known to one of skill in the art, could
also be utilized for the lamination process.

Preferably, the individual webs are heated as they pass over the heated middle roll
15 of the laminating station 23. Heating middle roll 15 may allow the process to run at
higher speeds. Without wishing to be bound by theory, it is believed that the polymeric
nature of thermoplastic bonding material 13 causes bonding material 13 to shrink in size
upon the application of heat. Therefore, the frictional forces present on the surface of

absorbent material 11 constrain movement of bonding material 13 caused by the heating
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required to initiate a tear, the potential for non-tear deformation, and
the potential for separation of the inperneable material 12 fromthe

absor bentwowB@odias 11 when it is desired to separate thePshasp2/maderial 10
into different sections. As shown in FIG 7c, tear initiation score 25d can
vary in length fromthe edge 25e of the sheet material 10 according to the
specific use intended so that it does not substantially interfere with the
i nper neabl e benefits of the sheet material 10. It is preferred that tear
initiati and 1.0
i nches (ggbo}%nﬁ%?" gt%gi? Qﬁéggfgé}gﬁ'ﬁ)g&o 819%%&?#0?%%%9 aﬁ&% §eo 5
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heated mggdl e roll 15 of the lam nating station 23. Heating nmiddle roll 15
may all ow the process to run at higher speeds. Wthout w shing to be bound
by theory, itThs weblshestadatetialt 10ahie ngwl gnc‘@ratdy r@i@i@(h tea dlic-cutingmiptian tPc

bondi n rial .13 ca ter hr n on t he
o o0, T i S FEBREE RS R 400 4
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caused by the eating 16 WO 03/006155 PCT/ US02/ 21793

10. Exemplary absorbent materials, bonding materials, lifie speeds, process temperatures

and pressures for producing exemplary sheets in accordance with the present invention

are detailed in Table 1.

Table 1. Exemplary Process Materials, Line Speeds, Temperatures and Pressures

Absorbent Bonding Line Middle Bottom Nip
Material Material Speed Roll Roll Force
(m/min) | Surface Surface (N/m)
Temp(°C) | Temp(°C)
100%NSK, 15g/m® 60.96 209 98 18388
0.559mm thick, | 9 denier,

0.406kg/m> polypropylene

Paperboard carded nonwoven
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TEST METHODS

The following test methods have been developed and utilized for characterizing
the sheet materials in accordance with the present invention.
Absorbent Rate:
1) A 4 in. by 4 in. (10.16 cm by 10.16 cm), 16 in” (103.2 cm?), sample of sheet material

is preconditioned in a controlled temperature environment of 140°F (60°C) and 0%
relative humidity for 24 hours. The sheet material sample is then conditioned in
controlled temperature and humidity environment of 73°F (22.78°C) and 50% relative
humidity for 24 hours.

2) Weigh and record the initial weight of each conditioned sample.

3) Measure and record the sheet thickness of each conditioned sample.

4) Calculate and record the average sheet thickness of the conditioned samples.

5) Place the weighed and conditioned sample on a clean, flat testing surface directly
under and 2 inches (5.08 cm) from a Buret containing Scc of distilled water so that the
water will be dispensed onto the large dimension of the sample.

6) Dispense the distilled water from the Buret onto the conditioned sample.

7) Let the sample absorb all or a portion of the water for 30 seconds. If all water is
absorbed prior to 30 seconds, record this time of absorption.

8) At 30 seconds the sample is held on an edge perpendicular to the clean flat testing
surface, and gently tapped by raising it perpendicularly 1 in (2.54 cm) above the testing
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0. 406kg/ n2 scrim Paperboard 1009NSK, 34.2g/nR2 24.38 211 141 23817 0.559mm
Thi ck, pol ypropyl ene 0. 406kg/ n2 scrim Paperboard TEST METHODS The

f ol | ow ngwDagogret hods have been devel oped and utilized f®@cTdlsar/acveri zi ng
the sheet materials in accordance with the present invention. Absorbent
Rate: 1) A4 in. by 4 in. (10.16 cmby 10.16 cm, 16 in2 (103.2 cnR),

sanpl e of sheet material 1is preconditioned in a controlled tenperature

envi ronnment of 140F (60C) and 0% relative humdity for 24 hours. The sheet

mat eri al l.eqi o A o I umdity
envi 1 onrisibpid o JscR e ARG flee MM R IeBE ke TBRLALY BE) SBrd D)

Vi gh angtdredotcketdo@e any i/isﬁylle weh-gbioredd \e@texhreﬁmndng D@ﬂfb@aﬁ@fﬁﬁuﬁfac@) I\/Easur e
and record the sheet thickness of each conditioned sanple. 4) Calculate and

record t%e Vieigh Hhpsagpdetnd 1eperk Hlessamgpie fipd weddhdi t i oned sarrpl es 5) Place the

nder - antl) 3 acetoeRERAs e FyBTaR P Erenl; Py SRBR S LAFBRNET 2, o,

so that aﬁaslatmttﬁﬁe Wi 130 deeordiss pathedkrapishortdty IThe gRrifedanid @ﬂA@&o;‘bb}ﬁ
sanpl e. spense the distilled water fromthe Buret onto the conditioned

sanpl e. 1@;‘ Let St.he sanpl e absorb all or a portion of the water for 30
seconds. | smater is absorbed prior to 30 seconds, record this time of
absorption. 8) At 30 seconds the sanple is held on an edge per pendi cuI ar to
t he cl eatt)Jadtulate shd wejt albsorifeacy rate sl (Gaat Wylghhppve@albyelglﬁgéﬁmy) / ssample
perpendicularly 1 in (2.54 cm above the testing 18 WD 03/006155

PCT/ USOZa{rgal?@ﬁeuﬁgrafr@cé_and back down to the testing surface. This is
repeated 10 tinmes at B- sacond intervals to rem)ve any vi si bl e,

non- abs of 2? ‘i{%p‘é‘a""%ttﬁs tes(t?m-jl me\Dvgsar%rﬁlets% slseep}%lagerlatfJ prepared as above.

13) Record the average of sample values and report as “Absorbent Rate”.
Absorbent Capacity:
1) A4in. by4in. (10.16 cm by 10.16 cm), 16 in® (103.2 cm?), sample of sheet material

is preconditioned in a controlled temperature environment of 140°F (60°C) and 0%
relative humidity for 24 hours. The sheet material sample is then conditioned in
controlled temperature and humidity environment of 73°F (22.78°C) and 50% relative
humidity for 24 hours.

2) Weigh and record the initial weight of each conditioned sample.

3) Measure and record the sheet thickness of each conditioned sample.

4) Calculate and record the average sheet thickness of the conditioned samples.

5) Completely submerge the pre-weighed and conditioned sample in a 5 gallon (18.93 1)
container containing at least 1 gallon (3.785 1) of distilled water for 120 sec.

6) Remove the sample from the container by holding a comer.

7) Hold the sample perpendicular to the container for 30 seconds to remove any
unabsorbed water.

8) Weigh the sample and record the final weight.

9) Calculate the Absorbent Capacity as (final weight - initial weight) / sample area. The

g water

units are —
cm

10) Repeat this test on 2 new samples of sheet material, prepared as above.
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9) Weigh the sanple and record the sanple final weight. 10) The Absorbent
Rate is calculated as (final weight - initial wight) / tinme (the observed
absor pt i owotos/es165 30 seconds, whichever is shorter). ThePd@risozel7onits of
Absorbent Rate are 9water s 11) Calculate the unit absorbency rate as
((final weight - initial weight) / tine) / sanple area. The units are
Owater 2 SG n 12) Repeat this test on 2 new sanples of sheet material,
prepared as above. 13) Record the average of sanple values and report as
"Absorb y ( CaPAGLELN ' Vee b cm by
10. 16 c%q,s C?%hﬁﬁezthf %%Q%éo@%rb sar‘r%%l&e%rovfa il%eﬁ%é?réﬁgFea?i 6@3 Sbfbs? m|(or %)ca%ﬁ}é’i'ti oned
i n a codpserbad Kfeicieacet ure environment of 140F (60C) and 0% relative
hum dity for 24 hours. The sheet nmaterial sanple is then conditioned in
cont r ol |8 alegie thetAhserbentERIGHNGY 8§ envi ronnent of 73F (22.78C) and 50%
relative humdity for 24 hours. 2). W an cord the initial weight of
each condbidrbagRfimnp) e —3) Loy azzt'y AR R hE*sheet thickness of each
condi ti oned sanple. 4) Cal cul at¥egffickiésord t he average sheet thickness of
the conditioned sanples. 5) Conpletely subnerge the pre-wei ghed and

condi ti apgsle 3®EFbENt CapaciBy B3lInaB of 8293 Abkorbe@R AL B waeNfaP g shiet| east 1
gallon (3.785 1) of distilled water¢®or 120 sec. 6) Renove K& sanple from

t he contai ner by hol di.ng corner., . 7),. Hol,d t S | r di ar cto the
cont ai netﬁlcg% SBéagec%tas (%o oo a)r[%f’ ‘t}gsaoglél%}tbe mwgepg\r?. %%] \}@%hotf he
sanpl e §' rjfcgd t)zel inal weight. 9) Calculate the Absorbent Capacity as
Wi fer: - i__a'|
i 6

(final Bt || =% .weight) / sanple area. The wunits are water cm 2
10) Repeaf™t hir$ §% 2 new sanpl es of sheet material, prepared as above.

Cut-Resistance

The test apparatus described applies a known force in the z (vertical) direction on a knife

blade to measure the cut-resistance of a sample when a force is directly applied.

12) A 6 in. by 8 in. (15.24 cm by 20.32 cm), 48 in® (309.7 cm®), sample of sheet material
is preconditioned in a controlled temperature environment of 140°F (60°C) and 0%
relative humidity for 24 hours. The sheet material sample is then conditioned in a
controlled temperature and humidity environment of 73°F (22.78°C) and 50% relative
humidity for 24 hours.

1) Measure and record the sheet material thickness of each conditioned sample.

2) A Personna Poultry Blade, Code # 88-0337, or equivalent, is placed in the knife
holder of the cut-test apparatus.

3) The conditioned test sample is affixed to the sample platform of the cut-test
apparatus.

4) The knife blade is then brought into contact with the affixed sample.

5) A known load is applied to the center edge of the knife blade.

6) The sample platform is moved at a rate of 8 in/sec (0.203 m/sec) for 4 inches (10.16
cm) under the weight of the knife blade. This is defined as a slice.

7) Remove the sample from the sample platform to visually inspect the slice for a “cut
through.” A cut through is defined as a slice that has penetrated completely through
the sample sheet any length within the 4 in (10.16 cm) distance. A cut through is
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19 WO 03/006155 PCT/ US02/21793 11) Calcul ate the average absorbent
capacity values and report as "Absorbent Capacity". Absorbent Efficiency:
1) Cal culspa@3wb@sAbsor bent Efficiency as: Absorbent E ici eRCY/GS02/21793

Absor bent Capacity AbsorbentRate * 104 ff sheetthickness where Absorbent
Capacity has units of gwa 2r , Absorbent Rate has units of gwate 2 , sheet
cmm s - c¢cm thickness has units of cm and the Absorbent Efficiency has
units of gwater gwater _ cnR scn? clm Cut-Resistance The test apparatus
descri bed 3RRLIIGARAMIRWYY GRIGERy bBsek8y Te(f¥&ittahe dhdk O HRGRINPR PRetdinkni f e
bl ade to neasure the cut-resistance of a sanple when a force is directly
applied. 1Xyelidightedhareby 8 in. (15.24 cmby 20.32 cm, 48 in2 (309.7 cn®),

sanple o eet terjal i recondi.tioned in | | t t

e e T R b e
material sgpl god (Szz%.*se%}n G9Rd), t irAR&4 id Rotea c&qmdh?h ligsh TmeRReS Rk UbRe Bt

hum dity environnment of 73F (22.78C) and 50%relative humdity for 24

hours. 1) Measmom ahfl lysg226.6 ghhforefeet material thi ckness of each

condi tioned sanple. 2) A Personpa Poult Bl ade, Code # 88-0337, or
equi val et %qnéouﬂgﬁéampﬁsﬂlﬁ%t%ﬁ fEOMBPHECTBf the cut-test apparatus. 3)

The condi %gggg éﬁ%}n@@%@nﬁ? %ﬁfﬁf&a t frPa Eli?ﬁre?ﬁf@%licﬁl b ERhpe Shect.he

cut-test ‘a els en brought into contact with
t he af fi xBReardpihe minkunAkkifiofuncd madirédstoapmkirad compldidy dentgr thedgeptf t he
knife blade. 6)_ The samI)lI e platformis noved at a rate of 8 in/sec (0.203
m sec) for 3 e Grdhrqughforce ifSunder the wei ght of the knife blade. This

is defi n?ﬂ R e%% %{)}%]s(égut}‘z@se ?5”8%" Eutl 6B 2 ARhfndnh @ e R & R RhdosmM to
visual l'y |nsppec e slice tTor a "cut
report the average value for three distinct samples.
13) “Cut-resistance” is calculated as the Cut Through Force divided by the average Sheet
Thickness (cm).
Cut-Resistance = Cut Through Force (kg) /Sheet Thickness (cm)

Lamination Efficiency

Lamination Efficiency evaluates the lamination of the bonding material, having a known
basis weight (BW), to the absorbent material.
Lamination Efficiency Sample Preparation:

1) Three 8 in by 1 in (20.32 cm by 2.54 cm), 8 in® (51.61 cm?), specimens of sheet

material are preconditioned in a controlled temperature environment of 140°F (60°C)
and 0% relative humidity for 24 hours. The sheet material sample is then conditioned
in controlled temperature and humidity environment of 73°F (22.78°C) and 50%
relative humidity for 24 hours.

2) Measure and mark the center line width (0.50 in (1.27 cm)) of each specimen.

3) Measure along the centerline 1 inch (2.54 cm) from a 1 inch (2.54 cm) edge and mark
a cross-width line.

4) Using a sharp cutting blade suitable for cutting through the sample material, cut a line
from the measured and marked center of the sample edge to the marked and measured
1 in (2.54 cm) line.

5) Repeat for the other side of the specimen on the same end of the sample.
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through.” A cut through is defined as a slice that has penetrated
conpletely through the sanple sheet any length within the 4 in (10.16 cm
di st ance.w@ 0s0061651r ough is 20 WO 03/006155 PCT/ US02/ 2179BCTMISSuZL7PY
detectabl e by carefully observing the front and back of the sanple sheet in
a well-lighted area. 8) Record observations. If there is a cut through,
then decrease the force by a maximum of .5 |bs (226.8 gmforce). If there
is POt a cut through then increase the force by a maximumof .5 | bs (226.8
gm orce i ust
am 10r by 8RBTS0 i SRR IRLPUPATPL RN 35 419 40
Sﬂeet h11¥1 E?ete@mlﬁighﬂengte ?f BOﬁbrkdfithfeﬁsm@oﬁmemmmeétbrﬂgﬁuqhemletenm hn@orrpl etely
through the sanple as t "Cut Through, Force" (k 12 eat consecutive
ser e of) oy (408 it £ oh Dl oA ke Saha PeRBBRY ¢ he

aver age Valcﬁ's?

cal cul at ed asluta éfgéﬁ%??%u%ggﬁﬂﬁéﬁsce d(:)@il%g Fé%% tQFu% a eraggﬁ%ﬁeek&dﬁl tl ckness

(cm . Cut - Resibet 87262500 Wvellyraotigh tHean it ddoglhmidneidide o ek egsiral)
Lam nation Efficiency Lam nation Effici enci/ eval uates the_lam natiqn of the

bondi ngI BatAdignagnd ashorerihe serraioing sqpared sndwet Grtadpesiyely treated gpesiadh et
materi a m nat | Eff P 1
(30 52" cin BOF SAEPrA 0Tt B 1 3ETHa8 4 A BRE B chlloy 73k Sahieep st & L1

precondi ti qHagilemea control | ed tenperature environnment of 140F (60C) and

0% relative hunmdity for 24 hours The sheet material sanple is then
condi t i oReegsunefensitiveAdhedive drapePaepanationt hum dity environnment of 73F

22.78C 50% r.el at for . TRk th
f:ent er )il)ne Vifien? (3§ lgogyv lfllr@gbéﬁin) 8%1‘5 ea%rﬂ gﬁeéﬁm%ré%sa@% %Bj%sure Al oﬁlge
the center lHaOﬁlgla TS £ 246 4nt03 PebiORdrBe bf Nfhidm>F 6:88 1R4gS 129 Wik a

cross-width line.
adhered to a stainless steel plate, for example, SpectTape®, Inc. ST260 Silver Cloth

Duct Tape pressure sensitive tape. The minimum peel force of the tape required may
vary according to the surface properties and geometry of the top layer or bonding
material of the sheet material. The purpose of having a high peel force tape is to
ensure sufficient adhesion to the sheet material to fully delaminate the material in the
area of contact. If the tape does not adhere sufficiently in the contact area to cause
delamination the test is not valid and a tape having a higher peel force will be
necessary.

2) Fold the tape upon itself with the adhesive side inward, leaving 1 lineal inch (2.54
cm) of adhesive exposed.

3) Adhere the exposed 1 in (2.54 cm) of pressure sensitive adhesive tape to the “V” cut
edge of the specimen.

4) Place a 20 1b (9.0 kg) mass on the pressure sensitive adhesive tape adhered to the “V”
cut edge of the specimen for 60 sec.

Test Procedure:

1) Insert the un-adhered 2 in (5.08 cm) portion of the metal plate holding the specimen
into the stationary clamp of a tensile strength test machine, such as an Instron®

(model 550R/1122), or equivalent.
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4) Using a sharp cutting bl ade suitable for cutting through the sanple
material, cut a line fromthe neasured and marked center of the sanple
edge to twWe oamedesl and neasured 1 in (2.54 cn) line. 5) Repa®p2/£10s3t he

ot her side of the specinen on the sane end of the sanple. 21 WD 03/006155
PCT/ US02/ 21793 6) The material remaining with the specinen after both cuts
should now forma "V' by subtending an angle of 30 on either side of the
measured | ongi tudi nal center line. 7) Apply 0.00496 | bs (2.25 gramnms) of an
adhesi ve il d - di St L l©, Dyna
Syst oms. it e POgar 8 SRRLRRoMP Bk e Wiieheri ¥ Bpe b0 WRIIIB P o0
evenly acr qclidif chiiip 6£thethsilastangtedstanathinef each speci nen. 8) Align and
adhere the remai ning squared end of the adhesively treated d;geci men, with

the edge3bf Meveche wippgr ¢lamp ayay fipm ihe stationery glapip 2t $30°candoy).681 Atseem)
e | | ¥ A . Con
D) prov de Q2582 rifEes) toPhl Bus, BREAA Wi RSyt ch ARG EREE kBRI At On

adhesi ve t gpsorbbavvhaigrid. Tappi T 540 om 93 Peel Force of a m nimum of 6.86

| bs. (3112 g) when adhered to a stainless steel plate, for exanple,
Spect Tapé) rﬁ?cqrﬁ@bsmmsﬁu@eﬂs medeage abuibe bragiagpraissalr whewsnaist ol & ape.

The ni ni | f f th i ceording, to.th
surface. pr BrtEdot Gualedaly0errd bk SOrolfb nifo RE R bRET ol o
the sheet R&H alin WS 1P BASR B 2013 ichY sthridBink@6lonf Ak @RcliABE i Shet O

ensure sufficient adhesion to the sheet naterial to fully delam nate the
mat eri al i napcheamplecprepiradontsegtion of thihanethpd doths eomt dihdane dodsf heli ent | y

in the contact .areg, to cause .delam nation th est . is not.valid and a tape
havi g a higrngEdne Pl dprid AT et alButg the Tttt 2t A0% ool
with the adagaby@dBifle VRt belBaying 1 Iineal inch (2.54 cm of adhesive
exposed. 3) Adhere the exposed 1 in (2.54 cn) of pressure sensitive

adhesi ve5) ajpfterttestinigeretriéve dht useé grppswé s¢rsdive papsi foeohsedptiPhsace a 20 | b (9.0

k I I h i h [ h " \/n
g) mass 6)O nInttﬂee egern%stﬁe% els fn%gﬁ{piéte\:/ gee?i?lgedselngt%d tb?lqgss ﬂan? rcheederit‘u?e tsatn?ple area

being delaminated, then the sample passes the lamination efficiency test and the
bonding layer is considered well integrated with the absorbent layer. Record the
result as “pass”. A “pass” is considered to meet the minimum requirement of a sample
of sheet material having a Lamination Efficiency of at least 10g/m?.

7) If the sample peels away and delaminates over the entire sample area, then cut the
peeled away bonding material, amalgamated layer, and absorbent material from the
used pressure-sensitive tape.

8) Measure and record the area (m?) of the bonding material, amalgamated layer, or
absorbent material that was peeled away by the pressure sensitive tape during the test.
This is called Areagpeelea).

9) Measure and record the mass (g) of the bonded material, amalgamated layer, or
absorbent material that was peeled away by the pressure sensitive tape during the test.
This is called Massgeeled).

10) Calculate the lamination efficiency of the specimen by:

Lamination Efficiency = MasSwpecledy - BW
Areagpeeied)

11) The units of Lamination Efficiency are g/cm?.
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cut edge of the specinen for 60 sec. Test Procedure: 1) Insert the
un-adhered 2 in (5.08 cm portion of the netal plate holding the specinen
into the wpasiern1a¥y clanp of a tensile strength test nachPa@/USsuzt19as an
Instron(r) (nmodel 550R/ 1122), or equivalent. 22 W 03/006155

PCT/ US02/ 21793 2) Insert the folded over portion of the pressure sensitive
adhesive tape into the other (Z direction) clanp of the tensile strength
test machine. 3) Myve the upper clanp away fromthe stationary clanp at 180
and 0.667 ft/sec (0.2032 misec) te¢RRAY e bonding material and the

amal gamated | ayer fromthe absor mer—wéf:]%?i al. 4) Record observations such
as breakage ofhé Hellbeingi megntveadd Eixamplsh alegcribiey maferinlze witiein cheng nmie earidal |

amal gamat ed | ayer, or the absorbent material did not maintain_the  original
1 in by Bsted inz2cerdanpenyitlp the3tesic piotasph heteytoggersrale die data amm tbykdedy n ¢ he
t ape sarril 8§ greparati on section of this nmethod, in the event the tape does
not del ﬁlfre‘n te the sheet material in the area of contact the test is not

valid and a npxg@npist 19NGA1Y badésedtiido cag@g st therefers EhgniehtsAlrt @dss teasilyl ng,
retrieve the usedppressure sensitive tape for observations. 6) In the event

t her e i sfieert Bnpl these matetipla gludag sniing ippelatigrs, rAd fess hikelyripicoatagupaie £00osr ea

bei ng del,am nated, then the s | e .passes the. | am patiqgn 1 Ci t est
and the 1%‘8?1316}?& Pra??%rfai SECB?{E?@@ etge v%f es}sﬂ@%ﬁrﬁﬁﬁ%g <}\'Ilg'f #%P{%lgga@g%ﬁ%le nt
layer. Regicls)lotexahpRylito Wil hAdeSlamirAtioR 8fkienc§ of 8fIshi g 08eh2top pagels o he

m ni mrum requi rement of a sanple of sheet material having a Lam nation

Ef fi ci enpulobf mcompkettpdel.Qy/ n2. 7) If the sanple peels away and del ani nat es
over the_entire sanple area, then cut the peeled away bonding material,
amal gama r, and absorbent material fromthe used pressure-sensitive

tape. 8) Measurg apghTR4 rgp%&?e RERPmAREIctRled YN FIEkHITED St Maving
amal gamat ed | ayer, “or = absorbent material that was peel ed away by the
pr essur e28.89sirtrids et 4 emdutheugactiee dissstion afiithB .50 straadsipet 1 Acwd( plactress) .
machine direction was bonded to 100% SSK, 0.762 mm thick, 0.521 kg/m® paper
manufactured by Georgia Pacific®, Inc. were used. The scrim and paper were placed in a
platen press and subjected 2296 kPa pressure at 177°C for 75 seconds.
Example 2
A 48.9 g/im? polypropylene scrim manufactured by Conwed Plastics®, Inc. having
20.51 strands per 10 cm in the machine direction and 23.62 strands per 10 cm in the cross
machine direction was bonded to 100% SSK, 0.762 mm thick, 0.521 kg/m® paper
manufactured by Georgia Pacific®, Inc. were used. The scrim and paper were placed in a
platen press and subjected 2296 kPa pressure at 177°C for 90 seconds.
Example 3
A 15 g/m2 polypropylene carded nonwoven manufactured by The Steamns
Technical Textiles Co.®, having a 9 denier fiber, was bonded to 100% SSK, 0.762 mm
thick, 0.521 kg/m? paper manufactured by Georgia Pacific®, Inc. were used. The scrim
and paper were placed in a platen press and subjected 2296 kPa pressure at 177°C for 90
seconds.
Example 4
A 34.2 g/m® polypropylene scrim manufactured by Conwed Plastics®, Inc. having

25.59 strands per 10 cm in the machine direction and 31.50 strands per 10 cm in the cross
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9) Measure and record the mass (g) of the bonded material, anmal gamated

| ayer, or absorbent nmaterial that was peel ed away by the pressure

sensiti vewDap®odss i ng the test. This is called Mass(peel @dxusany17¢al cul at e
the I am nation efficiency of the specinen by: Lamnation Efficiency = Mass
eeled - BW Area(peeled) 11) The units of Lam nation Efficiency are g/cnR.
23 WD 03/ 006155 PCT/ US02/ 21793 EXAMPLES The foll ow ng nunbered Exanpl es
describe materials, which were made and tested in accordance with the test
prot ocol gihefieh fyak BoHEREHLABYE SEK dRbTs AnbtHiAD!48E &Y/ hpaptaklBufhetufodapl es
1-9 will be resistant to cutting, and therefore fragments are |ess €asily
freed frTie Heegd omntaion®, Indwetengsedut Thansprop endtpaperswermnpladedsia 4 platdny t o
contam nate faood . it [.ng prepar I.Ln particular, the cut-resistant
sur f acesPHFS, .d,S“B@ﬁﬁg23973&%87655@&%@?7193%é%r)-’%ogleccé’;gérrpl es 1-9 will have a

| am natipp, efifisci ency of at |east 10g/n2 or pass as a result of inconplete
peel . Ex A 34.2 g/ n2 pol ypropyl ene scri m manuf actured by Conwed
Plastics(r), Ani8.9 pavipudypramyl&a® stinamasufpenred by CGonwedtHastivs® hinnehadingect i on
and 31.50 strands per 10 cmin the n was, bonded to

oo Yo .
100% SSK20-p1 sigandspes KY e, in dhasmaching %%%ﬁgbéﬁ 512'92 E?r ' em%téég B9 Tl gpss

Paci fi c(f:).anl o, TR SE kA : f 2 j ten
B R e S i N
48. 9 g/ nhoieytp FopputgRa®s dht. mvep rigédc The acrilyandopupes weteapihtaisifr  plakanc.
having 20.51 strands per 10 cmin the machine direction and 23.62 strands
per 10 cpuessendriabiecisd 2290kBmpressus plelct/T o fonddsepii§ed to 100% SSK, 0. 762 mm
thick, O )532121 llé%/nﬂ paper nmanufactured by Georgia Pacific(r), Inc. were
used. Thg—%—m and paper were placed in a platen press and subjected 2296
kPa pressure at 137gm* @olpboseaenesded nonwoven manufactured by The Stearns

Technical Textiles Co.®, having a 9 denier fiber, was bonded to 100% SSK, 0.635 mm
thick, 0.456 kg/m? paper manufactured by The Herty Foundation®, Inc. were used. The

scrim and paper were placed in a platen press and subjected 2296 kPa pressure at 177°C
for 90 seconds
Example 7

A 34.2 g/m® polypropylene scrim manufactured by Conwed Plastics®, Inc. having
25.59 strands per 10 cm in the machine direction and 31.50 strands per 10 cm in the cross
machine direction was bonded to 100% NSK, 0.559 mm thick, 0.406 kg/m® paper
manufactured by The Smurfit Stone Container Corporation® were used. The scrim and
paper were placed in a platen press and subjected 2296 kPa pressure at 177°C for 75
seconds.
Example 8

A 48.9 g/m? polypropylene scrim manufactured by Conwed Plastics®, Inc. having
20.51 strands per 10 cm in the machine direction and 23.62 strands per 10 cm in the cross
machine direction was bonded to 100% NSK, 0.559 mm thick, 0.406 kg/m2 paper
manufactured by The Smurfit Stone Container Corporation® were used. The scrim and
paper were placed in a platen press and subjected 2296 kPa pressure at 177°C for 90

seconds

Example 9
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Exanple 3 A 15 g/ n2 pol ypropyl ene carded nonwoven manufactured by The
Steans Technical Textiles Co.(r), having a 9 denier fiber, was bonded to
100% SSK,w0.0308@185 t hick, 0.521 kg/ n2 paper manuf act ur ed POY/USeu2 PR
Pacific(r), Inc. were used. The scrim and paper were placed in a platen
press and subjected 2296 kPa pressure at 177C for 90 seconds. Exanple 4 A
34.2 g/ n2 pol ypropyl ene scri m manuf actured by Conwed Pl astics(r), Inc.
having 25.59 strands per 10 cmin the machine direction and 31.50 strands
per 10 cmin fhesc / diy¢ j ?yA@SS
bonded to 100!0% %gKgﬂlg’sggéﬁ;ﬁ%ﬁ%&&@%@%@%&%ﬁéﬁ%ﬁ@%ﬁgﬁ g%éu?‘)ge by The
Herty Foliedhaidabiiéxtjles Co® vieavingus 8 dienith &berg miambandedoiapl0 % IS, ol $@admi n a

pl at en ress and subj ected 2296 kPa pressure at 177C for 75 seconds.
Exanpl e shigk, 251ty tjg/mg RABEY m&b&%?@ﬁ%i b e, SHRHGE A340R genﬁyer ARRSEALLon

Pl astics , C. L ' ] i | ti
P ot Lol e TN Dl S BOOS P pRLERELD RN pOchect | on
0. 635 mMprehduekat 17745 Gorloly seBoriiaper manufactured by The Herty Foundation(r),

Inc. were used. The scrim and paper were placed in a platen press and

subj ect edatiode Tebalafpakhansr.ftbsorbpet Eiciangy.{apdpdgangexanpl e 6 A 15 g/ n®

pol ypropyl ene . ] By The Steans Techni cal

Textil es Co. (r%ﬁ&ggk%ﬂr%gﬁ%;ﬁ%%;#‘%{g%gs bonded to 100% SSK, 0.635 min
thick, D.456 kg/ m? pagsyorp&ituf act ured by The|HeLhwilcsigidati on(r), Inc. were
used. The scrim and ]E)aper were placed in a platen press and subjected 2296
kPa prepsulapex 177C Effiviengy selcdhaisresistansee |7 Affigiency/ n2| pol ypropyl ene
scri m npnuf actured by,

nyved Pllastics(r I n¢. , havi 25.59 strands per 10
cmin the nachine|di ‘f’f’c?ﬁgand 31.@§£/§%Qands; %?mf)gg%ﬂfn the cross
machi ne| difeefik @n [Was banded to 100%gRI3K, 0. 359 mpgkdii ck, [0. 406 kg/ n2 paper

Example 2 4.5 534 Pass
Example 3 3.7 59.9 Pass’
Example 4 1.9 58.3 375.8
Example 5 2.4 49.7 Pass
Example 6 1.4 59.5 Pass’
Example 7 1.7 62.0 118.9
Example 8 1.6 56.9 145.4
Example 9 0.8 76.2 Pass’

* Incomplete peel indicating well integrated bonding and absorbent layers.

The foregoing examples and descriptions of the preferred embodiments of the
invention have been presented for purposes of illustration and description only. They are
not intended to be exhaustive or to limit the invention to the precise forms disclosed, and
modifications and variations are possible and contemplated in light of the above
teachings.  While a number of preferred and alternate embodiments, systems,
configurations, methods, and potential applications have been described, it should be
understood that many variations and alternatives could be utilized without departing from

the scope of the invention.
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manuf actured by The Snurfit Stone Container Corporation(r) were used. The
scrimand paper were placed in a platen press and subjected 2296 kPa
pressure WO 03055 or 75 seconds. Exanple 8 A 48.9 g/ n2 p@Cyarsopyi7ehe scrim
manuf act ured by Conwed Pl astics(r), Inc. having 20.51 strands per 10 cmin
the machine direction and 23.62 strands per 10 cmin the cross nachine
direction was bonded to 100% NSK, 0.559 mmthick, 0.406 kg/n2 paper

manuf actured by The Snmurfit Stone Contai ner Corporati on(r) Were used. The
scrimand pa p &Ra
pressure at lg%forﬁ%gh%%g%bdﬁ%é@ogxg%%% ‘%&HV\%H%S 0615 PCT/ U802/21793
A 15 g/ néhaggen vipd eﬂpsdrfbleé m arrdkedo st tratesthel haiatipals b fbhie TirenSbramd its

Techni cal Textiles Co. having . a 9 denier fib was bonded 00% NSK,
0. 559 mwraﬁmaé@pplmne@s tegﬂlﬁa@bba e ﬁﬁ%efa@ewséaklﬁynm%ﬁﬁgﬁttuﬂ ?%ﬁ@

Conai ner . I n a

pl at en plr ggﬂé@%ﬁ&s ﬁlé%terengﬁg%ﬁ%ﬁ%nd T%fﬁleifg{ljéte@ g{&ﬁﬁ%@@% o\rél§9age E{égé(;(ﬁ o Tabl e
1. Tabul pzirtwtﬂapflsd's’mmem}ﬂmor becftforcEflgl'y iteisdytendddt thaesict mmdfﬁcatlamujfall

Lam nation Efficiency for |l es_1-9. Absorbent Lanination Paper

Ef fi ci enwijthimithe ﬁ@@ﬁ@fﬂﬁd@"gﬂoﬁéﬁ defaned bythe elagssawpndadderddy (grans/ net er 2)
Exanple 1 3.7 63.1 Pass* Exanple 2 4.5 53.4 Pass* Exanple 3 3.7 59.9
Pass* Exanple 4 1.9 58.3 375.8 Exanple 5 2.4 49.7 Pass* Exanple 6 1.4
59.5 Pass* Exanple 7 1.7 62.0 118.9
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Exanple 8 1.6 56.9 145.4 Exanple 9 0.8 76.2 Pass* * |nconplete peel

indicating well integrated bondi ng and absorbent | ayers. The foregoing
exanpl es wWoAd3Mdeass i pti ons of the preferred enbodi nents of PChASor/ment i on
have been presented for purposes of illustration and description only. They

are not intended to be exhaustive or to limt the invention to the precise
forms disclosed, and nodifications and variations are possible and
contenplated in Iight of the above teachings. Wile a nunber of preferred
and alte 9%11 feyys, systens, configurations, nethods, and potenti al
appli caty};@é?%gi/@g“ een g%’scri bed, it should be understood that many
variations and cut-r&istatt an®sbsotidntmn@i-piipbsezshdetwotripoigingdeparting from the
scope of the invention. 26 WD 03/006155 PCT/ US02/21793 _Thus, it should be
under st ood t hé®) tanebeorberiimaienial havigs etemisyend ahotBBEABE®sen and descri bed
in order to bgst i.llLustr 2 . princi pal | i i

practi cal appfoﬁc ?lfi(%?‘%ia[yglt ?%I%ﬁg%lgg égng%’g%a%ﬁgg%wgarlg%\égﬁbé@%%%q?lna&lta Ke art
to best prtnudas dhket ofiboUIREL n@eridl, vari ous enbodi nents and with various

modi fications as are suited for particular uses contenplated. Accordingly,
it is intendett)thBeidduppmmslilefmaetarialon somtagtwithyaihbaeitonmsuréacgpe of t he

PCT] USo2/ 21795 i Bt feBPen B BRI PR B atfeelity dhEcP ity

mul ti -puq@xpg@@tﬂﬁ@,t conprising: (a) an absorbent material having a top
|l ayer and a"bottom surface; (b) said top |ayer conprising an amal gamation
of sai d absor bémreimatidshedt nzatetiah exlgbits 4 iogtesciensty di@htiestd Oge’er i al ; (c)
a fluid inperneable material in contact with said bottom surface; wherein
sai d bonding material has a basis weight in the range of 4 g/n2 to about
1$0 tgl erQ;z ?n?ghgﬁngere@hﬂte%ﬁl & GhERY, TR Bld 8%aiiRpbSnéblAafhiaill @mhpelkéd ci ency
of at |eas g .

a sheet attached to said bottom surface.

3. The sheet material of Claim 1, wherein said bonding material has a laminated

open area of at least 0.5 percent.

4. The sheet material of Claim 1, wherein said bonding material comprises a

substantially non-absorbent material having holes.

5. The sheet material of Claim 1 wherein said bonding material has a basis weight of

from about 15 g/m? to about 50 o/m2.

6. The sheet material of Claim 1, wherein said absorbent material comprises a

fibrous material.

7. The sheet material of Claim 6, wherein said absorbent material has a basis weight

of from about 200 1b/3000 £t2 (0.325 kg/m?) to about 400 16/3000 fi2 (0.651 kg/m?).

8. The sheet material of Claim 7, wherein said absorbent material has a basis weight

of from about 220 1b/3000 £i2 (0.358 kg/m?) to about 280 1b/3000 ft2 (0.456 kg/m?).

28



2 The sheet material of Claim1l, wherein said fluid inperneable materi al
conprises a sheet attached to said bottomsurface. 3. The sheet materi al
of Cl ai mwp osdeeq1es n sai d bondi ng material has a | am nat ed PCopsn2/axr7ex of at
| east 0.5 percent. 4. The sheet material of Caim1l, wherein said bonding
material conprises a substantially non-absorbent material having holes. 5.
The sheet material of Caim1l wherein said bonding material has a basis

wei ght of from about 15 g/n2 to about 50 g/nR. 6. The sheet material of
Claim 1, wherein said absorbent material conprises a fibrous material. 7.
The sheet material of Claim6, wherein said absorbent material has a basis

wei ght of from ghetinaRal dHC13E00, FhaeinGadXhetghaterial ivgereailly pddar.| b/ 3000
ft2 (0.651 kg/m2). 8. The sheet nmaterial of Caim?7, wherein said absorbent

material has a basis weight of fromabout 220 |b/3000 ft2 (0.358 kg/n2) to

T N e, e

sheet ma I's gener | anar

10. The ghrel 4Bice&itahsief with dididperMeeblenintgti d absorbent material and said
bonding naterial are coextensive with said inperneable material. 11. The

sheet material of Claim1 further conprising at | east one series of

weakness rei n sajd at as seri es. of knesses. IS e ive

t hr ough Egl dwﬁg‘ﬁ%?%bf%&”@f?%‘#ﬁl%hﬁgﬁerlnggpsggﬁa‘!%?to?ﬁwo%e n?a?%”%%é%?%e nt
mat eri al whdin HidH fehstRUE RASR THRAkndEBISEE eRlend GHrbwdhN@id bdig matesiar bent
mat eri al having opposing first and second surfaces; (b) an inperneable
mat er i al andhatdeast aportientoh saidiablsdrbend magarial.ace of sai d absorbent material ;

(c) a bonding material in contact with said second surface of said
absorbent material and form ng an anal gamated | ayer therebetween; and,

wher ei n ?@_i d gl]ﬁgﬂi_}g{g,?gsreiSﬁgetw&ﬁlg&ngﬂsiﬁgsor bent efficiency of at |east
0.2, a am nation efticiency of at least 1Qg/nR2, and a slice resistance of
at | east (830 kg Alssorbent material having opposing first and second surfaces;

(b) an impermeable material in contact with said first surface of said absorbent

material,

(©) a bonding material in contact with said second surface of said absorbent material

and forming an amalgamated layer therebetween; and,

wherein said sheet material exhibits an absorbent efficiency of at least 0.2, a

lamination efficiency of at least 10g/m?, and a slice resistance of at least 30 kgf/cm.

13.  The sheet material of Claim 12, wherein said bonding material forms a continuous

network.

14.  The sheet material of Claim 12, wherein said bonding material comprises a

synthetic material.

15. An absorbent, cut-resistant, and shred-resistant article, comprising:
a sheet material, wherein the sheet material exhibits a cut-resistance of at least 30
kgf/cm, an absorbent efficiency of at least 0.2, and a lamination effiency of at least

10g/m>.
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13. The sheet material of Claim 12, wherein said bonding material forns a
continuous network. 14. The sheet material of Claim 12, wherein said
bondi ng mM&DesiedisTonpri ses a synthetic material. 15. An 203arsbzmt793
cut-resistant, and shred-resistant article, conprising: a sheet material,
wherein the sheet material exhibits a cut-resistance of at |east 30
kgf/cm an absorbent efficiency of at least 0.2, and a |lam nation effiency
of at least | Og/nR2. 29 WD 03/006155 PCT/ US02/ 21793 16. The article as
recited 40 Crpl Mekde ANREELL 18 TifhnP N3S TR R SAOAMALBRA AflupdliS OfibENt
material "Having a Tirst surface and a’ secon surfgace, a bon m% mat eri al

j oi ned AwsofiRhtimbickiat hawnd adestalirfadd shdabson® pirfae) € bomlingndtdrial juimeg an
amal gamat ed | ayer therebetween, and an inperneable material joined to said
second sier saidefivst sypfper oAtsgist Besprbenhtrastpral. andz formHag 1 pEpigamatedelaysted i n

Claim 16 in said bondi i al i ses,: ' -
non- absolSEE TRate Al “hqUP RO AR teiat SRRRE TP soflE SBRTO Naid oy 1 15

further goERJhBimB&rial | east one series of weaknesses wherein said at |east
one series of weaknesses is extensive through said bonding material and at
| east a portion of said absorbent material.. 19. The article as recited in

Claim 15 rein. said sheet. eri hibits | am nat. i clency of
at | east 17%%@ IC%O as fﬁc_é% r :nﬁaémagé’ r‘gﬁﬁf?%dsaﬂ%%&}“gi%qﬁé? 1gﬂlv.\i/h(éor eér;ls(éésgdl d
sheet mag@fiaalialipSorRatidfichit MBictbt havideai®let00 pounds per 3000 ft2 (0.325
kg/ n2) to 400 Ib/3000 ft2 (0.651 kg/n2). 30

18. The article as recited in Claim 15 further comprising at least one series of weaknesses
wherein said at least one series of weaknesses is extensive through said bonding material

and at least a portion of said absorbent material..

19. The article as recited in Claim 15, wherein said sheet material exhibits a lamination

efficiency of at least 10g/m?.

20. The article as recited in Claim 15, wherein said sheet material has a basis weight

from 200 pounds per 3000 ft2 (0.325 kg/m?) to 400 1b/3000 ft2 (0.651 kg/m?).
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