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CUT- RESI STANT SHEET MATERI ALS PCT/ EJS00/ 161b4  TECHNI CAL FI ELD Th resent
_invention relates to sheet materials which are suitable for protecting a
“supporting surface fromvarious articles and/or substances placed thereon
and vice-versa. The present invention further relates to such sheet
materials_1 ~ which are al so capabl e of absorbing and/or _contai ning various
li qui ds WAP&H®Hy be carried by or exuded from such varfOUESY8¢I6L| es and/ or
substances and protecting the supporting surface fromthese |iquids.
BACKGROUND COF THE | NVENTI ON 20 Sheet-like materials for use in protecting
obj ects or substances from a supporting surface, and/or protecting
supporting surfaces from objects or substances, are well known in the art.

Such materials can be utiliY&dElcPGRBOSEABSQRBENTeANDf or m of protecti on,
but nost commonly are situgiyIQRESST %ﬁ% re only required or,
utilized for alimted perlﬁtcgJ 0 Hﬁxiﬁg 'FM.@% of . 25 One common
scenario for the use of such sheet materials is the preparation of food
itens for consunption, such as the preparing of certain neat

cooking. Protective sheet materials in this scenario may pr ovma\nmmm\mm
protective functions in protecting the food itemfromsoiling and_lﬁgggr
contam nation froma supporting surface such as a countertop as we as
protecting the countertop from 30 soiling due to blood, water, and ot her

i st ances g o' surface ol U8 ol ooy
o ct

may al so protect a supporting surface from physical damage such ag a
froma sharp object or cutting device such as a knife or cleaver used in
such food preparation. Typically, TREEBNIEAL FlELIxonsuner is faced with a

paradox in selecti a i sheet material for use in sych a food
preparation scenar ?g? q’%?gnett Bﬁ%ﬁ%&i %fasesv\{‘}i S?ﬁetafng?egglﬁp\g{néféiagemsgytall”eg Tin
absorbency) swodiecting pageppolingesirfaed dromalvariodsysticlad laigd/ar GubsRARA! ghdedel y | ow
in cut-resi stgnee. V\Qi | e thos?%v\,hi ch are co rat;if:t/el y high, in

cut - resi st ance. Ul XS IFER k¢ RIFEAT InNEtion fugtner relates 1 sugh-sheat materials| ow i n
absor bencyls 1@vhhca¢ slsepuble of absbrbink A@/of iR Qaridhs MgQiMl WBicA ) 8EL
material which is goth cog{par atively high in absorbency and conparatively
high in cut-r S&P&d S erexudeq from such vsRgus aticloseangd/or spbstangdsgnd prosgsting thexi bl e so
as to be easi lsiprdtiigQa@sbe Hom thbsellFufsso desirable to provide such a
material which is al'so high in shred resistance. It would further be
desirable to provide such a sheet material which, while I S durable in use,
may be so readily and econwmm be di sposed of
after use. SUMVARY OF THE ] t he present

i nventi on 200 obvi aBkeet-like alaterialsdfes crse biedpra@ctingobbjens or Antstdness abjnegt of the
present inventjon is t rovi de i sposahl e apd protective cutting sheet.
It is a furt hé‘rlpp8g]n§(§l‘§??g’ afnﬂ./l@rprr?\?egﬂ{xg g'ﬁ’p? n%F‘B'{-}’F‘EFé{‘Hn objectt onfubAnCE} that i s
absorbent, cutarer wall Bicwi in 1B drtS IBuell nfasial toak be 2fliZd 18V bdigad it €90i NG
and ot her obj ef\cti ves, a multi-purpose sheet material is provided conprising

an absor bent Pt RIpiactionc bRt mpask FemmpRly deet sipatian- phtagloprieniad andare e
absor bent | ay @dquirdd\6r tifibed o4 finA&d peiRli SF fifk axme&&i%sw& a cut-resistant

support system such as discrete cut-resistant sup t el ements formed
wi t hi n t he3absor befne temmon sespariofontecuse Pfisuchisheet emiesinlars theyrepaiaton nay

alternatively comanlse g 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 countertop from

30  soiling due to blood, water, and other fluids and substances present on the surface of

1



1'7 OCT Zpp3 cut-resistant particles, such as polynmer particles h,a-,viogg %3
average size of at |least about 100 mcronmeters for exanple, which ar

. di spersed throughout the absorbent |ayer. Preferably, the sheet material

" exhibits an absorbent efficiency of at |east about 0.2 and a slice

r-esi st aneO&f¥788%6 | east about 30 kgf/cm and nore pref erP4B1UB0QIsIGbsor bent
efficiency of at |east about 1.0 and a slice resistance of at |east about
40 kgf/cm It is also preferred that sheet naterial exhibit a

cut-resista : I . an absorbent efficien f at |east
0.2, and a V\ntﬁeafgfdg rng@i ﬁa?%ggg%%gﬁé%ghf i @ B8Ef{ge°366uﬂ?ﬁmﬁ§rsur%%ﬁ%i°8\/ol uti ons.
Still other piypiedtdsmade subieasimpaaifioni NstRAE digett v dukrilR@ROEsIRRRAA Rk L O t hose
skilled to in E}pe art fromthe foll owing description wherein there is shown

and descri bel SRS U59ddn suehifoor RIERAIO8f this i nvention, including a best
mode currently caghRap), dadvd:Ohe GBhdutieR % fidka Wb hANERNH Wiecdifg ¥ for Lhe
purposes of illustration. As will be realized, the invention 'S capabl e of
ot her di fX erabatopraipesbest materiadnfoo diserémisachniat foodi tpraperation iscapafis.orSHele scope of
the inventi ndiLngly, the draw,ngs.and descriptions are ~ 5

T ustrat | et E A G cobPeaflel ni 18 "Pathcibtn Boetinat dEFHESTo ¢ he

i nvention i rmatedals, sypiclipaed conipaeitieely Jowif CithesstancaLlivhile PUSPRBEL Sheet

mat erial conprising. (&), apn absorbent |ayer having opposing first and
second surf g}g’g‘@?’aﬁ’gﬂ’( phyieh, Eycui-esistencent Sueht &¥ i Ripstic n skeshtmeteriali ¢ Bret he

absor bent | ay@paraithe®y RWinabRrierty.r €si stant naterial conprises a
cut-resistant support system wherein the cut-resistant support system

conpri sed a di scévwedrdinglysit avoubd beodesidibietoqirevidd & seat matbxial rvenichi i bothe

absor bent | : .~ erein.said sheet material exhibits
an absor bent%-X g’?’ ?ﬁa@”{%n%ﬂé'% abé?r%gég Qg%géh%rati‘{eg'}ﬁ I LULTeSIs RNt &1 &{S8nce of at
| east about cdfphrglivetyrthiiclight,indfldxiblé be ab iy @8 tehdly disposedSEC ONRds agpect, there
is provided ga. ti-purpose sheet terial conmprising: (a) an absorbent

| ayer havi ndj%mr)%lfé? H%"’fdﬁsg{‘h e "ég‘g‘ﬁg“%gﬁq bigh In shredyresistangg._ r esi st ant

support system i it weuM &GtheMbd Besirale 3D sRVRRNcH 2Rk m}msmemc}gwesupport

system ¢ rrp%lésls a di sconti nuous arraX of discrete elenents fornmed in the

absor be | ¢ Wnppe, may be so readily and economically manufactured so as to be

disposed of after use.

SUMMARY OF THE INVENTION

It is an object of the present invention to obviate the above-described

20 problems.
Another object of the present invention is to provide a disposable and
protective cutting sheet.
It is a further object of the invention to provide a sheet material that is
absorbent, cut-resistant, and shred resistant
25 To achieve the foregoing and other objectives, a multi-purpose sheet material
is provided comprising an absorbent layer and a cut-resistant material in contact
with the absorbent layer. The cut-resistant material can comprise a cut-resistant
support system, such as discrete cut-resistant support elements formed within the

absorbent layer for example. The cut-resistant material may alternatively comprise

2



1 o wherein said sheet material exhibits an absorbent efficiencyldfocat )
lI-east about 0.2 and a slice resistance of at |east about 30 kgf/cm
According to the invention in a third aspect, there is provided an
absorbent, cut resistant, and shred-resistant article, conprising: 15 a
sheet material, wherein the sheet material conprises an absorbent
substrate; at |east one cut-resistant additive conprised of cut resistant

particles joined.to the. absorbent ubstéﬁt . .wherein the cut 1: is{ ntt
Bdi tive is SHENYeR RaFHclRes Biega PaPa Paicleh bauiRE Bh gusres T Rt et ARl 20
wherein the sheet material exhibits a cut-resistance of at |east about 30
kgf/cm an ab¥bmissemetsrstior pxamye.orhigh anedispersg Hypughont thg ahsosbentdayshr asi on
| oss of | ess than about 400 ng per 100 revolutions. 3a 11 OCT 20U3
BRI EF DESCRI PrEfezhbl¢@fthd slieeDRA NGSKHitits an abherbepteefiidicncytdfan leagtrabbuid®b2 and & h
clainms particularly pointing out and distinctly claimng the present
invention, i§lideSef@hic@\WEd! lehatabbitSOeEBMNtnd Moepreferably b aterizat efficiency
understood fromthe followi ng description in conjunction with the
acconpanyd ng, £ P%]o%k 91088 o sliBe ¥histRcd bKA 18R] MRNIC KPR RIsSaliiBEcked

i ke el ements, ang erein: Figure 1 is a partially-segnented perspective
vi ew of one dinent .of a.nulti.- d - i

Shoet mat er i LI SEEORARHE PiTHL bl B R R A RAR PR R b} Heglasy
partially-seg ted perspective view of. anot her e di ment a. ..

nul ti - pur pos%F%E%"éT'% ni‘ndaf’nﬁe%a\zg’ﬁ@sﬁqé’slio?t%fdﬁ%t W“ﬂg@e‘f“gé’fzr 5@&5’?’ gt o t he
present invention; 3b _, 17 0 CT 2003 WO 001 78536 PCT/ US00/ 16164 Fi gure
3 is a partially-segnmented perspective view of another enbodi mrent of a

nmuf ti - pur pose absorbent and cut-resistance sheet material according to the
pr esent Still other objects of the present invention will become apparent to those skilled

10  in the art from the following description wherein there is shown and described preferred
embodiments of this invention, including a best mode currently contemplated for
carrying out this invention, simply for the purposes of illustration. As will be realized,
the invention is capable of other different aspects and embodiments without departing
from the scope of the invention. Accordingly, the drawings and descriptions are

15 illustrative in nature and not restrictive in nature.

According to the invention in a first aspect, there is provided a multi-purpose
sheet material comprising:
(a) an absorbent layer having opposing first and second surfaces;
20  (b) a cut-resistant material in contact with the absorbent layer;
wherein the cut-resistant material comprises a cut-resistant support system;
wherein the cut-resistant support system comprises a discontinuous array of discrete

elements formed in the absorbent layer; and



invention; Figure 4 is a partially-segnented perspective view of, anot her
enbodi nent of a nufti-purpose absorbent and cut-resistance sheet 1 ety 208
according to the present invention; Figure 5 is a partially-segnented
perspective view of another enbodi ment of a nufti-purpose absorbent and
cut-resistance sheet material according to the present invention; 10 Figure
6 is a partially-segnented perspective view of another enbodi nent of a

muf ti - purpose, absorbent and cut-resi stance shegt . mat er.i al accordi to the
resent | heRbei s ransera i ah APrgoalgiisidtey hatepd ettt - e o
anot her enbodi ment of a nufti-purpose absorbent and cut-resistance sheet
mat eri al accyicgireristanserohat b?‘%sﬁgwﬂ“@é(gif/ﬁ%nti on; Figure 8 is a plan view of
an anorphous pattern suitable for use in constructing sheet naterials
according to the present invention; Figure 9 is a graphical illustration of
the tabul ar data presented in Table 1; Figure 10 is a plan view of an
exenpl ary sheet oAceatigitakhe ifveirioads psebond adiect, thepe Isrovilesa afulti-perposesent
invention; Figure 11 is a cross-sectional view of the exenplary sheet
materi al of o ; is a cross-sectional view of an enbodi nment
of a Iayefedﬁie%ergt%gﬁglf‘ie%ﬁ}&gﬁade according to principles of the present
invention; 25.Fiqure 13.i5s en | . i.c. 1Ll tion of a sheet
processi ng s&%?@%gssoﬁﬁngﬁygr %\&n%cgﬂ% 3 ﬁ&ggﬁé S%ﬁ?gdssﬁrgae{eghateri al of FIG 10
in accordance with principles of the present inventjon; Figure 14 is a
cross-sectio Iac\'r‘f‘é‘%séﬁnté HeyStemgB & WQ?HWIE}?thﬁagsﬁ SE{PYEHeet material made
according to principles of the present invention; 4 1 70CT 2003 W
001 78536 PCT 0 Seéd BIPPPIt§hivtem Tomprigesan distoatanqus agiay gf diseicta elementsi ng a
process and rel ated equi pnent that can be used for nmanufacturing the

| ayer ed sheeformet! ét thelabsedrbéitGyet;dandfi gure 16 is a schematic di agram
illustrating exenplary equi pnent and a process that can be used to densify

sheet mMay@ri dhereftiéald dfeet MBtefilEShibIRGAAbIrBerkfficiency of at least about 0.2 and a

slice resistance of at least about 30 kgf/cm.

According to the invention in a third aspect, there is provided an absorbent, cut-

resistant, and shred-resistant article, comprising:

15  asheet material, wherein the sheet material comprises an absorbent substrate;
at least one cut-resistant additive comprised of cut resistant particles joined to the
absorbent substrate;
wherein the cut-resistant additive is arranged in discrete areas on the absorbent
substrate; and,

20  wherein the sheet material exhibits a cut-resistance of at least about 30 kgf/cm, an
absorbent efficiency of at least about 0.2, and a wet abrasion loss of less than about 400

mg per 100 revolutions.

3a



5 FIGS. 10-12, and 14; and Figure 17 is a data table iIIustratinP preferred
properties of sheet materials nmade in accordance with principles 6f00Theoo3
present invention. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS 10 As
utilized herein, the term "absorbent efficiency” is used to refer to a
derived paraneter which has been found useful to characterize sheet
materials and determ ne whet her they performsatisfactorily in the food

preparation i t iciency takes both absorption
rate and cap§§¥éé8ﬁﬁ¥gugzgggﬁﬁ?%ﬁEHgﬁéyéé%ggble food preparation mat, it is
desirable to have a mat that 15 absorbs a sufficient quantity of fluid in a
reasonable period of tine. It is also desirable for the mat to be
relatively thin (nost preferably 0.076 cm) to nmaintain good conformability
to the work surf atéikeribe specifwagoraconchdes withehim$ paktispled pipointing outtand
absorbent efficiency can then be defined as: 20 E~ciency - Capacity ~ Rate
* 10a t hi ckngisnoyesldntapteipkaseMdfvantiohsit ifbetievéddhat th@pRsdia snventios will bg' "
2 , thickness has units of cms-cmcn) and the absorbent efficiency has

units of { Ghetierunder§todd fronfth féHolvihg deddRPRSh inddBjnBHiSh with ThEARARPRARRD
efficiency is maximzed by maxim zi n% t he absorbent capacity and rat 25

e,
and by m ni mzi n he mat_t hi cknes A tvpical .practi.ce.in Dprepar.i .f ood
1T cing 1 Peee R tn ppish B Eere it 1S BORE iEE ko B vAR Lt
Especially juicy fruits-oranges for exanple-may 5 |, 1~7 OCT ppp3 - WO
00/ 78536 PCT/ US00/ 16164 exude up to 10 g of juice per fruit. It is
desirable that the food preparation mat entirely absorb all 10 g of this
juice wthin 30 sEiguralbistaopdrtially-segateated petspedtivepasyabf ofe emheodiment ok at ypi cal
food preparation mat has an area of approxinmately 650 cm and i s nost
preferably Ondképoaipobdiatlrbeiiuigl, cut-tesissange shieet matkrinhadconlidgodhe pepanat i on
mat 5 have an absorbent efficiency as defined above of at |east 0.2, and
nore preferaplyn@ygater than at least 1.0. As utilized herein, the term
"slice resistance" is used to refer to a derived paraneter which has been
found useful to character] . t rj . ] y
perform sati sfact g%u?eyﬁ ?Snd %%téang%ﬁn%ﬁ%gff gslrp ?%ﬁ}gglﬁé\}??gélﬂr?é% 'eﬁ@ghﬁgénégpgn
ext ensi ve consuper testing, a food preparation nmat nust.have a slice
esi stance ofmuli-pHast absompni Uk ristsfAnce Sacehmatariab PP IO e PEFF
resi stance test discussed below, so that an average consumer will not cut
t hrough t he pwenéwti ve surface during a single use. In addition the
t hi ckness of the kitchen food preparati on mat should be mnimzed to reduce
wast e, increase the consunmers' |ikelihood to
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15 di spose of the sheet, and nake the sheet easier to store. §ref ore the
t’hi ckness of the food preparatl on sheet should be less than 0.2 40%?n20&3. 100
in), nmore preferably Iless than 0.127 cm (0.050 in), nost preferably |ess
than 0.076 cm (0.030 in). In order for a structure to provide a slice

r-esi st ancewofooasssd east 2. 27 kgf (5 I bf) at the nmaxi num nRSwU9pFI64 abl e

t hi ckness of 0.076 ¢cm (0.030 in), the structure nmust have 20 a m ni mum unit
slice resistance of 30 kgf/cm (2.27 kgf / 0.076 cm = 30 kgf/cm), and nore
preferably a mnimimunit slice resistance of. 40. kgf/c epicts
one enbodi nent ofngﬁ%efﬂs aqupﬁﬁgée%%e pﬁﬁ?‘écrm%\?”ei’(?flaﬁ%é@gﬁ‘i{ﬁ’&@%th t he
present i nventd molti-paRReé abEeiteht @l clOrekiRahdd @RSt hafekibli éic@fﬁfng&@ﬁ@tprésaﬁer 2
which fornms a fluid reservoir, a fluid-inpervious backing |layer 3, and a
cut 25 resi st dRYEMH®ENf or ci ng syst em conprising a plurality of individual

rei nforcing el enen i t r yer 3

t hough the absorbeﬁﬁgu#a%ra%%ﬁlyﬁﬁgn@%afﬂgcg%%¥ gvog%]%%tfr? 5%’? %?thréfaSheet
mat eri al 10 i s2 mhigvpurpase alrsothentoamt] Zti-wsistannetshést enafedinl ukordimgenthe ppsenta
supporting surfa%ﬁ rgnot shown), such as a countertop or table, with the
backi ng | ayer '3'M%®ontact with the supporting surface 6 , ~..70CT

2003 WD 00/ 78536 REZUNSO D alyitiidly aBgndnified gebipedtivt Qieagofah&ﬁa%@oal&ﬁhm
outwardly fromthe supporting surface. Sheet material 10 may al so incl ude

an optional adh@YlRURPE PRSAEERIAN SHiGTATtaRAS shere MAArRbcAPTiing de thegresemts ace of
the barrier ori,bagkh.ng |ayer 3 which would be placed in contact with a
supporting surface. '5 The sheet material 10 conprises a generally planar
sheet -1 i kelGt ructu rFengP 6 niﬁepad'e@msemmtmrsmhtwe neworfsinethet eh@vdmgnt ofo

opposed pri nci S > L kew .54 nar .
"Layers" of suagﬁum Ogg §§50{ Sl %d%gfrewgﬂce DI ﬁrllafllac&faglgﬁ%&eﬂ"fsflmpl anar
and/ or define mbameﬁ, of contacting surfaces. Backl ng layer 3 fully covers
one surface of the absorbent such that any fluids contai ned 10

therei n cannot pass ‘$#if &Fgﬁpaﬂ‘?é%’ff&%%?’%ﬁi RESpETHive V&H’oo fanetaersmpodimsportt i ng
surface upon vminqm-;mrsbss Bss%ibemrdua}eséﬁnee%hsﬂt%%al A%%bmngrt& megpr&l:ﬁrfent s 1
extend across the surface of the absorbent |ayer 2 opposite fromthe

backi ng | al®r Bventignt he enbodi ment shown for mi ng a regul ar repeating
pattern of el enent o] d.f. ny, rrat er| al or
material s suitabl e%i%‘;(?ggr q%%sg@%%e&a&f r%%:; ﬁ F{ ﬁgt{z%] sm{a%? ﬁol ds

i nterest. Sui t@dnbtmcnag sireelah&emalu:dcmi'ém’gndanhepsesmhs'emrons heet s of mat er| al

f df fib t | | d/ nt
el udi ng.nol 1 ow £ BN it eteetitd Iststan e e b BRE oot ML B Fol yir | &

foans, absorbent pqilglﬁslwﬁsagﬂid\héwof@t&&lrl\}gﬂa@sh&(@f&ﬁ@hﬁ;m@&taﬁ&ﬁhm tarches
and guns, etc. or conbinations thereof terials of particular 20 interest
i ncl ude cef? ul @gr@%lfagfﬁhap@ger%whnt% paper board. The absorbent |ayer may
conprise one nonol i Gl'l Qls VR thd B e
structure having rrull ayreors e’g?érELe lévaognéhor E%\%gg’g%@@%@gg?g%
addition, the m]sorbent Iayer may conprise a carrier web that itself may or
may not be absor be , carr absor bent teri aI The rale of the
absorbent |ayer i nr%‘ﬁ‘ﬁeghe‘ét %‘SSSnsﬁ%/t&“a yigw ff ﬁ"h“é“@é%"é‘ﬁ? i2rig¥red Bieti s to
absorb and sequRehall mhddkcsrding AepraRiidsed tHePYREnt iB¥ntish; f or med from any
material or materials suitable for form ngf a continuous |ayer or coating on
a surface & the ab@é%elﬁtlslaagﬁ‘é'tgmb\ﬁﬁhéﬁa?“sl]iuPFf?é'PmO(SGSShFQS Froqgssing ypteinnt er est .
Sui tabl e mater y@faflel ¢! HARFARAIMPBhE Ghldt! AReAN r R he
absor bent | ayer, lﬁerrm %E] esi ns |regllt??y6jf(e:glscﬁ })dr %Exat%%%é Bl 1~70
C T 2003 _ , mmesmmrmwm 16164

Figure 14 is a cross-sectional view of another embodiment of a layered sheet

material made according to principles of the present invention;



onto the absorbent layer, nmetallic foils, or other inpervious coatings
pgrinted, sprayed. or otherw se topically applied, etc. The backf%%‘xﬁygm3
may conprise one nonolithic |ayer of material or may conprise a |amnate
structure having multiple layers of the same or diverse conposition. S The
optional a¥Medsi8Eé system may conprise a zonal, patternedCTd{S8¥184e, or
continuous coating or |ayer of a pressure sensitive adhesive or any other
adhesi ve system known in the art to provide for an adhesive force between

t he sheet materi alg; d Qrt i urface. This optional feature

provi des addi ti onaFIlgHQ %{?gfsaal%cg#lgﬁ’?Idlsa’gi}%o@lélsrmglﬂ%la8598??8a? rgia?e;aiegFﬁpWﬁn%et ween

t he backi ng |thywean dadsetifer isanpfrontring thelfesadrsheee mateRel E&3@. 14k ner s or ot her
configurations maLy}:.be ﬂgsi reﬁ de.pgndia%. lugon the tack of the adhesive

and/ or the const r ucefBA° B2 FRENAKSIaeragpilinzalpe exsplary cgipmgmta ons may
utilize a nonpracdiethandan®yuscdaspatsiy sheel Matbriif sueloef the sHeenthatgfald gfi Cti on

mat eri al ich resists sliding upon nost typical supporting surfaces. The

r ei nf or ci % s@’&sem'rlr%ffngé"’?faé‘@ned fromany material or materials 15 suitable
for forming a contgipyeysy iy%tdawt&bleriu@tr%@%%hwg@eﬁ&; aﬁ/shgét HhSEiet €

el ements of the desired size, shape, and spacing. In accordance wth the
present i nvenmadmin agdoedaned witlh prnaigjessofsheepresest ipyesfier.abl y substantial |y

non- absor bent and substantially inpervious to the fluids) of interest. In a
preferred enbodi nent, the reinforcing systemis forned from and/or treated
with a material WDREPAHLENDESCRIBTIONGOF PREFERREISEMBODIMENTS r at her than
being wetted by th .Su as hydr.ophqghic, i hobi,c, or, other types of
mat eri al stor ot H &‘3@%@?‘&"&?‘1"0@ tf'%é ?qgf)ﬁ’]e%tr %ﬁﬁ‘ﬁncé'yslf SR, e tI"ozfmad from
and/ or treat ederiVell Param@Rt ehichl havbeenfougakefill @o Clitirdeterizb ehdet Ma@fialotind Nt er est
to "wet out" on the surfac%é such as_ hydrophilic, |ipophilic, or other
types of mat ef§temine whstherhey pezforn sptisfasipribhinghs &od nreparatige eHATOPMERt ¢ il m
bonded or 25 rgmuIghest effiddd§ 1RDSPERbrplisY Bfe anti RESARPIRS ik Gunt L Ner moset,  or
crosslinked resins or thernoset foans directly cast, Pprinted, or extruded
onto t he absor bentInl adésposablsafoed puenseation mat.aitdbalgsithblsotedeate taomahéhatibsor bent
| ayer Dby ¢ h?%s}é?ﬁ aOEufrlagntl Jgﬁgn e«;[fcﬂuic;”ilr? arrgés%];la 1€ b dsgts{iegn qfis q9mpri se
one nonol ithic Tayer of naterialf or ey conprise B HEnfnat'e striuttlre

havi ng mul ti plesirhly €6rSthefmdt he be astatively Miinv@ise petergbhs 00760 0m) o maintadD
00178536 1 7 O G T 2003 .PCT/ US00116164 Rej nforcing systens nay have any
desired cal i pﬁ?O%s“l?PEOé‘BF@ ltfyc}?g}f ‘ﬁ%f%tsP’g?fF&? W %&‘H&S‘Opﬁd@%&a@ﬁ@ sheet
material is phaceshbiaobfidiefdifaRkHenbe déieiage such as a countertop.

tabl etop, or floor surface and an object or substance is placed thereon.
The object or substance may be a food itemor any other item of interest
which is to be mani pul ated or otherw S&, % QIR%Q, or treated during the
course of 2any operation. The SHA@dincpet , *doal so be utilized for
storage of an object to collect resi dual”fP§#sds such as in the case of

t hawi ng frozen foods. After use or when the absorbent |ayer has becone
sufficiently contam nated or saturated with fluids, the sheet 10 materi al

may be di spos fo L8 NSl Hi.e . Sheet i i
preferably sufa?'féc%i c@h{lln?/ hf‘%ag@l%bclsfe cmhdq%gﬁ%(rﬁnrlr%g?a-&u’chm%?esg ?’?J W“? I°fconf orm
to somewhat irregular or profiled supporti ng(gsurf(aces. F?j
water & water Rl
o ) ———)( . Hence, the

cm
absorbent efficiency is maximized by maximizing the absorbent capacity and rate,

cm, and the absorbent efficiency has units of o

25  and by minimizing the mat thickness.
A typical practice in preparing food is slicing fruit. As most fruits are sliced,

they exude aqueous juices. Especially juicy fruits—oranges for example—may
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certain dispensing or packaging configurations, it may al so be 9234 bl e
ffor the sheet material to be sufficiently conformable in one or 2003
directions such that it may be 15 rolled upon itself to forma nore conpact
configuration. Selection of materials for respective elements of the sheet
materi al, &% oo@d3s as mai ntai ning a conparatively | ow bengtrgsowmeish us vi a
appropriate structural design (small cross-section, mniml thickness
normal to the plane of the sheet material) discontinuous pattern, etc.),
aids in obtaining the dgsi red degree of flexibility. Wakened zones or
lines, such as®0§¢ 4Pl g plokice sy Ml diny éspiseble thayiehsi foad) prepamatien mdti t i onal
flexibility f'in_g{tﬁ’élf bRy AT £of AlsGLi0 withi tdids kqnfagﬂ{ageaél&g%i{pg&ﬁ Lpns or
regi ons. Additional absorbent capacity and protection of underlying and
surroundi ng suiasesA iypjcad food prepaptiovindtduis amarehef dpproxinudteln 650 ghl andabsor bent

border at the [ he sheet terial, a lip agound the marginal
edge, or other nglg.lti Fﬁgkg{aglyg@#ec%%lglﬁegg&r f iy ey t*’%ra {?Qatpfeé’ﬁ‘iaﬂ?“ fat’
application$, hidve aabbsarbenefficRyiey andefmBY abdve QT 281e@fBYY, Sn@imdkd SrehBB!
material of the gre ent invepntion may contain or incorporate certain active
materials whi cBeaEt AR obj ect or substance placed upon the sheet
material, and/or upRutied fbidind SheCRfrh Qithe B¥siQUncOX td it L&Ft or
substance. 9 1 ~7 OCT 2003 WD 00/ 78536 PCl) BEEORIRLY BRr b3 RRvES may
conpri se agent Barpmeterich as beenufored szl tosehguetstizr shedingitarfabseing deteradne i ze, or
ot herw se nodi r ' f.salidor, liquid materials or the

at nospheri ¢ en&lx?tg%ﬁ%e&tp%ggﬁ %)aﬁg%&ﬁﬁg'tlﬂ(kahesfﬁ%de‘frep%ﬁugpieﬁY"o&H’FPtng use.

Particul ar lagent s OBaskdberegehsivioctnduhe tehingea Wudchepmddioh ymdt hgusbalyavi or  of
fluids such as 5 aqueous fl uids, Dbl -hased fluids, Qils, etc. Typical
properties whi El_H‘e_ "q5ee %geaérﬁaﬁﬁ'ﬁl?gg?g B’g)r PUPFASHISP PFiBB e SHee Taviganss &br ant
properties, antisfissddoRicW, sBItRAhtdvedge Q&ﬁgﬁlha;vlmgotmuijﬂﬁfaﬁg'hqge fhdetive | .
Exenpl ary materials include baking soda, fibrinogen, and ot heP materials in
sui t abl e f or m P¥face during single yse. Frpaddisiondkssthickisiseoff the kitehen fdod pegppiatiomt i ons
to include a cglpkys g'[n-gm f I t t Ve, t

indicate a chanSeEklmtrE]lm?% |1t| iz%dg?q'% 5gs agtg’t gg‘é?:s&%?ﬁg&g‘ﬁﬁngnﬁ%@é I%’or

exanpl e, i 15 magishase dé thershixt,entl gnake cheustieet @asiarl to istoed) aTigrafore clnhizkidss 61 i N t he

h wh b h b wh [t. ab bs _fl uid.
i i onal 1y, E8raRLoprersing sue FiruLRORE et B S il dbbe pegmibiich ¢ nat

the standoff sjess eah and7aas @.050Nh), InRdse prefirably Msé tiah|d076Nen sRO® &9 @& . such
as white, 15 untjl the absorbent |ayer changes to a contrasting col or, such

as red. One mePHHioER stuetyivIPiPsHideg slirgHesistanse of atclsamdeikef (dlibhadhpor ate a
food grade addifakit@inPhofttiA@Erablk HIBH ; (0935 6 th¥s rneath
t he absor bent Iaqur. V\ﬁer#?‘?hrg pi gm%%&é@mér(oﬁgbggb%é\%t 'tnge %Bﬂt:*ggelet

di ssol ves A t Aeikimudundtstice tshistanks'of BAkef/dnh €. 270efr DO crh x\3Orkgfiod), althnges

t he apparent c e rbent |ayer. Color change 20 nay be triggered
by the occurre%lé)gerI%)r?f’f%alt'b earlggﬁ@%r?@éﬁgs% é?\sbséagc‘?% A‘f%ﬁ%@?‘?"bnal ity, such as

depl eti on of an antFigniecr dépias ongembodimentpifesRnRiepu@posd 3héet materiali ¢ lri n t he

absor bent | ayer e nethod believed, suitable for such an execution is
di scl osed in U?“’§.°%B‘Eee‘ﬁ‘t‘h§l&pre§?’§ {OVENteRy, heetdpatenal éatf&r'?eﬁl@ﬁ“‘ﬂ%@’?eﬁ‘ Fenn et
al ., the di scl egef 2whichWnizh fluid hedodly, alm&rmm&&%aa@ﬁglave_ ,ﬁ‘i@ﬁ@ﬁt-ence- 25

The cut-resistant reinforcing systemis preferably substantially
def or mat i od?r essistaghtreinfgeing swethmt ermprising @r phwalisyucdf individual geipkorcing on
bet ween the su e el o] . RY) I .laver.,is
mai nt ai ned. W?%H gtﬁsl tc}%llllﬁ'lpzegtgﬁ% gcgg%&ru%gﬁlﬁe%%itn# %@%‘?Rn%qéggper%mu };1/ the
addi ti onal | y bebsoezit lapmnt ts the Burtfdrabf e absosiehgibyer d Shgeematfialdofioshaahiion may
be encountered in_use, but, tbpaft the deformation is teppaorary in 10

an orientation suitable for placement upon a supporting surface (not shown), such as

a countertop or table, with the backing layer 3 in contact with the supporting surface

6



1 ~7 OCT 2003 - WD 00J78536 PCT/ C1S001 16164 nature and the reinforcing
systemreturns to its substantially undeformed state when the 17 gcT 9903
external |l y-applied forces are renoved fromthe substance or object. Wien
subj ected to inpact froma sharp object or cutting inplenent such as a

kni f e havi W 08/i8%¢ ongat ed, substantially |inear edge, thBCHH#stt6lht erial 10
of Figure 5 1 is configured such that the inpacting edge wll contact at

| east one, and preferably nore than one, el enent of the reinforcing system
to distribute [ - e . re that the inpacting edge will not
contact the céhggea@%F‘9£ %&gn@u ‘Hggggtlwgrd;)bg?ﬁlﬁ hEUPPAYHER SUfehafiter | ayer
under neat h andfaeriabdDvween atsheinelhiésmantoptionth edddtve F9stmt @Bt sKi)f & Gieng
systemis preferabﬁhé f or ned fror’r}labnateri al .10 which is durable in use,
resilient, cuttPEEii¥vagie surface fythe barnerrqr bagkingslpysn 3 veishsyawid be Plagrddal
material s whi eBniaéavitiiPpdriind fgraéd.t as exhi biting such properties may be
utilized) including those which typically exhibit a high degree of

t oughness, Ji nterl ogkéﬁlem%teniﬁldﬂ cemprigss a geneedlly piamprashagtilike Isyrudnirg lof @l ecul ar

wei ght materi : i hi. coefficient .of sliding.friction.
Sui t abl e mat e?illesé{fegqﬁ?\%?uge n%fgh%o %rl%%{fllg THRC8P{sY ?fm?%rfugjgce ich,are

gens! Ey po: ye%liky?/ismeut(slﬂlimgg}é’, pllamm/l dE_a)ﬁairslt")bef)d:}ng}Mi( %\a/%?élu@l?&bseg _dfﬂif&ﬁ?r | ow
ensity polye en .., Pol yvinyl chloride , plastisols,

pol ypr opyl ene S%‘}& o%@ﬁfé’ﬁéef{% &ﬁ'ﬁeﬁeﬂ gowagting Fprfacepy dagking daver PET, PBT)
PEN, and pol yuigt BeveesSenedfifatd bethePABGberfBARF DakiRh RRUN Sfridst QelRget S
inorganic fillers or fibers, mneral fibers, etc. 20 Figure 2 depicts

anot her erf9odithassin camnok passethrough ther bagking dayen 3zand omtba arye suppoting kerfgeesent

invention. In i i O h upport elements 1 extend

upwar dl y abovgb?ﬁgﬁggg%lfﬂ%#%%g@(fﬁ% E@ aﬁé‘é’r%é’ﬁéjaf’.?&‘ﬁ? Exqfe“t? A5F8Y Bfit

mat eri al s pl asedacgpoh thehebshimet layat & iogposfte dfrontli the GatRing Aften R, i ingthk he

absor bent Iayee;n.b i})[ihe ter}rlbodi nent of Fiﬁ%ure.Z, | i ke the enbodi ment of Figure
SRMERLSIQYR SEPYNg: 1S RUpR TEPeRting PAEM of elemelisy si ng t he t hi ckness

1, al so depict’s
of the absorbent | J¥eabsdrbefORydriiRaydReClorhat fratv @hy ﬁla{eﬁalb&'yxﬂﬁlgrieﬁgﬁ.\it%{g er

surface of the absorbent |ayer 2. Figure 3 depicts another such enbodi nent,
but in Fi gdr e 033bseroing Asgisr conspining gny flvidés) o interesswnigible materials freludbs or bent

| ayer 2 but daippfils AB0eE Bl & t ther ef ore do not
contact the balcki ng Iayers ??. 1lﬁa@%%§§é&ff&gg%§m%%@?gég‘g@%ﬂéﬁéom 16164
Wii | e the enbead/eersyetheic prigior eschudiy deldwt fitereend rapitiaryatimndd) fibeey,ei n t he
cut -resi st ant t conpri.ses urality. of individual support

el ements. it iag%g eg’(E) Rt eltn% arens’sgésﬁé € ?PHY@“’BF e%eﬁﬁ’tg MALFEAS; g%‘%f’%eﬁiar ovi de a
cut - resi st ant newpGtdrchey ahd PumeNEe. 6 C@nbinationy ihBieerS Mdiakl ofMBlr@dul Al -

Figure 4 picts sucg gn e‘ﬁ IerT.it)odlil)ﬁrtrl_lent, \%/nerei n the support system conprises
a formed f9° mWEEE AP G HIogic shbiTates suchas prRgrqard. cThe shsarbentdpier mayi ons 1
surrounded by campatd 63 HOASIARID 1HEr JPSakeHal s thal Qbmblid Gk On Wi th
t he absor bent Igger 2. As in 1pr£es\%ir ous aemgodf rrél;r’\t S?aﬁgéébgéﬁ@ﬁ%{}’{a{arg@&?)

protects under@yinggnultiplealaress fof ohe eme aori disersocomPrsisiono I edditberther vol une
t ai ned bet i erial ! th i 10 dth
backing | ayer Gt ayb iR dbods b EBHGN W i S By BBy SIS BRu Tt er o

but may carry an absorbent material. The role of the absorbent layer in the sheet

25  materials of the present invention is to absorb and sequester fluids.
The backing layer may be formed from any material or materials suitable for
forming a continuous layer or coating on a surface of the absorbent layer which is
impervious to fluids of interest. Suitable materials include polymeric films bonded

or laminated to the absorbent layer, thermoplastic resins directly cast or extruded

7



volume relied upon for fluid retention and storage to forma fl uj 20
rreservoir. Figures 5-7 depict additional enbodi nents of sheet materl aI ?
accordance with the present invention, these enbodi mnents have a conti nuous
reinforcing system1 which forns a network across the working surface of
t-he sheet waterssad . In terns 15 of structural elenents, FCTUsSes6184 7
correlate to the discussion above of Figures 1, 3, and 2) respectively.

Al though for sonme applications a conmpartnentalized absorbent materi al
distribution may be desirable, it is resently preferred for nost

appl i cations t‘EfY ttig jabsorben der. nﬁ‘é@glcag%lér Blegther Appervioys £eatngs mf@%qdde for
the maximum | e f or IS | e Fiqgun gered

ar r angenent oféb?tgﬁdoorff el gfgre cal@%ﬁmd ?tﬁh(}%gb éku# lzw% @ﬁ% "gd?? 8rh such
as illustrat edmpnpllﬂnlgtlﬁryer Bf whterig orfroaycéomgprist e eminste woudtare mavinginmdtipidie

|'i kel i hood of ers ﬂ‘ﬁ ev cont actltn t he absorbent |ayer while

mai ntai ning a Yexibre t‘Lﬂsé cﬂ’é’@?sﬁé ‘ndi vi dual standoff elenents. Such
anor phous p&tt er ns ’H’{ea)pﬁeﬁeﬁ raﬂbﬁd/elspstﬂﬁeﬂéyed’onﬁﬁﬁah lzodall gaeEmEd)|dscRES bgned,
co25 pending (allowed) U S. Patent plication Serial No. 08/ 745,339, filed

Novenber 8, 1 9SBIRYPYS (£aatNg I Jaysy OK/Eca&?Sﬁlge sqngittys @rhesiva g 2pw sther adhesisnt i t | ed
" Thr eeDi mensi ogalem HRW! iR Mﬂoﬁﬁ&ﬁ&e @p%?ﬁd%tv@fdr&l b%t\?é%g tﬂ@%@&%

Apparatus for NMaking Sane", the disclosure of i ncorporat ed
herein by refet@nroea armommlwfpwovﬂdm bpjron@lrrfﬁadlrer emwdmaiddlponﬂldatmabn from

i npacti ng edge h 0 785 L,USO00/ 16164
kni ves or shar%t %E&ecv'?gaédi%bc%‘? #l‘enfgﬁllct on Fﬁge%nxg% aGAE, Yeél U BRPY PNt ed i n
any desired0di mefat:e ORelwhst hines @alothet cordigutatip@sCrhaybe edged addndied upynQyeé de

protection for t faﬁg ent Iq%éfr ?lnd barrier |ayer fromdirect contact
with such an elf§€.%s Brivtd€ 1R epesrtancd Wet eehangirbenPticavent i on

may be depl Oyeeodﬂgm%n@ns“&ndﬁ‘ wilkd 8tbnOlinGERNRE | BRpRaGvede hith ddefRstnt QF @ Wi de
variety of functions. Representative products made from such sheet

materials and Eistipraisnal wejchissistsishding uron mest tyaical syupportingsurfaeest o, pl ace

mats, food prepar at-h%n %g}nénp}ts&n{ dgealf(mngg ﬁq@}% grggteggoéegfteﬁﬁg fl oor

mats, drawer and sh etc jects 0 I'nC e food
itens suchlas esuwitableofor femting [arcmhunmusbmmdkgmmjﬂxscmmﬁhmear&yodf dsrékd fruits

and veget abl es), etc bstances. of ,interest would include s t ances havi ng
sufficient int élﬁﬁe?tfl ? gheb ?SHBCES‘FﬁeSh%W ﬁ‘a‘gfﬂac’élﬁstlérﬁcc% é?’étﬂég%RTeéenﬂough
etc. In accor dafegion the Trd‘iﬁfoﬂﬁ@s tenh Y Rferably s%taﬁﬁ{uanyltxﬁhlaeéo?be‘ﬁﬂﬁhd as
those depicted in the foregoin I scussi on of draw ng gc?ures exhi b

conpar ativel y ﬁ‘i“?jﬁ“q@\)’e'@e’ﬁfouﬁé‘f weébgdiﬁ)o@netyreahdn@mrer?eg embgliment, ntb¢ e
particularly, ?Qﬂgfcg%n%tetnaﬁt BimdP R hndlok GRatkE %Jn%ti?ﬂﬁ%n]gl-r §§{ER VEREEQDS The

follow ng test nethods "have been devel oped and util1ze or characteri zing
the sheet Rt erdpal theiflvidsofdntergstrather thn being preterebyt themy ewvhiashyd@phods or bency

Rate: 1) A 36 32, 26.,cnP and

pl aced directl ;l/'p%(?el? %r U éllp.gs %}n% U((:ai%:s'gF ihey pﬁ“éag‘nps tg% emfgrcﬁlgg‘ﬁsmed from
the Buret ont o nidyde Sarmet dom2mddy tr}'hedwﬁheinateﬁlamllixﬂh {ehéxto ausaie@uisfopr 30
seconds. (If all watef is a,bsotgbed prior t iggggconds record the tinme of

absorption for EEH0 CWEL Y AT the surface, jsucky as fhdpophilie o& gihen wPssOft apped

10 times on itsnapdrfdR, I SUHRNENEIAEXIngOhatR8R" Red¥afoBmerre) i¥%! BHAdLN Q- SaMPl €
and record the weight.
25 laminated to the absorbent layer, thermoplastic, thermoset, or crosslinked resins or

thermoset foams directly cast, printed, or extruded onto the absorbent layer, coated
paper or cardboard bonded to the absorbent layer by adhesives or the like, etc. The
reinforcing system may comprise one monolithic layer of material or may comprise

a laminate structure having multiple layers of the same or diverse composition.
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13 1w OCT 20p3 WO 001 78536 PCT/ 11 S00/ 16164 6) Cal cul ate the absarbency
rate> as (final weight - initial weight) / time. The units g, r nrlef 0§|Ie20937)
Calculate the unit absorbency rate as ((final weight - initial weight) /
time) / gwarer sanple area. The units are, . s ~cmb5 8) Test 3-~ sanples
per above WOJU/R36ort average of sanple val ues. Absor bentFCEASAKIHEH: 1 ) A 16
in'- (4in. by 4in.) (- 103.22 cm) sanple is weighed and placed into a 10
container of distilled water, conpletely submerged. 2) The sanpl e remains

Cembved 11 om FREgare I5ehe naFiAPEGm: derfte “Gloarafady <k f RS L0 he

conpl eti on of apdieatd®. second drip dry, the sanple is shaken 1 tinme to 15

renove resi dual er. i gh the sanple and record the_weight. 6)

Cal cul ate the cagﬁ%‘i b5 i&e %ﬁ?‘n’&f‘“e i‘@tﬂlng-egiuﬁ?‘l P SUPRQSTIRg, Byrfare §§‘il?p?sea ar ea.
The units ~, e GWdrRp. @Bktop) orl 8 sBrfve TRARL @BjeBEsr ABAMRe iPPladtt (RIRAN t
average of sanple values. Absorbent Efficiency: 1) Calculate the absorbent
ef fi ci ency Sas:ThoSbjEcior auhsipnee mapbes fopd iteRanr any other item efidaterest whighistq' 7 OCT
2ppg WO 00J78 0 sy Test. @8@61? . t .appar at us
descri bed appl%li')'gnsaglg£ ngmcgjo%?‘élé‘?ll’%n%ﬁqeogik?\ggp I Ca ?E%?eegﬁgﬁg%%tlgpkni fe

bl ade t o neasUihe shdeemawtialr esldsdl nteeutidizedafos atopige of An kijedteo bdlkdieresiduapl aced i n

t he knife holder, The knife bl s .used fo |1, festing were Poultry Bl ades
5 Code # 88. OSBRSSy B HaSe HERYBE e BrE: TSGR TR e Aosihigt
platform The iigni fas Deame befitialy boatginhted W OsafPAEANIthWM1AiBs, L e shedtpl e. A
known load is applied to the knife blade in the vertical direction. The
sanpl e pl af ormatgrial ma e disRased eftin a respensibly meehches per second for 4 inches
under the weight ofrut BckialefiaPls 3bIFAhiiitndy Fekibf anROARAHILIY Quchl | COS OF
i ncreasing |load are nmade unti[ the knife

that it will conform to somewhat irregular or profiled supporting surfaces. For

certain dispensing or packaging configurations, it may also be desirable for the sheet
material to be sufficiently conformable in one or more directions such that it may be

15  rolled upon itself to form a more compact configuration. Selection of materials for
respective elements of the sheet material, as well as maintaining a comparatively
low bending modulus via appropriate structural design (small cross-section, minimal
thickness normal to the plane of the sheet material, discontinuous pattern, etc.), aids
in obtaining the desired degree of flexibility. Weakened zones or lines, such as

20  score lines, may be employed if desired to add additional flexibility and/or to
promote folding or bending in certain directions or regions.

Additional absorbent capacity and protection of underlying and surrounding
surfaces may also be provided in the form of a highly absorbent border at the
periphery of the sheet material, a lip around the marginal edge, or other suitable

25  techniques.

If desired for particular applications, the absorbent layer or any other
elements of the sheet material of the present invention may contain or incorporate
certain active materials which act upon the object or substance placed upon the sheet

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



10 bl ade cuts through the sanple. The knife force required , tog. e[ﬂﬁ.t @é
conpl etely through the sanple is recorded. Slice resistance is cal A
as the slice force / sanple thickness. Replicate test on 3-5 separate
sarrpl es and report average values. Sheet materials in accordance with the
present | WR¥BBA exhibit both absorbency and slice resiPSTAFEYI61G4

hither-to-fore unattained | evels of performance. 15 As illustrated by the
acconpanyi ng tabul ati on of data and graphical illustration, the sheet
materials of E % RLERE Hay! E‘é’rﬁ%s'eo{ka%hihl% eda% DRgfifent. & ff'%? Rfey, of at
| east about 0°27and & SIF §Fst%nce of | €3S 8bout crn nor e

preferably andeﬁdsﬂzeb@ntot}efwfmse inedify thd pﬁipedtlesasf saifdostt liduid n&mﬂlaa @l thee

resi stance of at | east about 40 kgf/cm 20 EXAMPLES The foll ng. nunber ed
Exanpl es des cRSPIFRE G RPEnSRh SEROYISINE 1Hi P fer Fral (uing rFS%tchci‘F‘tfé‘H&e wi t h

the test protgedils &erneer&t tvcbuuﬁeertﬁés@ vvm@h %aay tRbpdalRe of MuiR slakl.e 1 and
presented in Figure 9. 2003 WO 001 78536 PCT/ USOO/ 16164
10. 004" St ai na@@guawﬂumuw@w hassd ﬂuMSIoIDé% et 2 Typieph propeftihuthich meyebe f or ned

D T Ol A 85 e SRRy, IRk MHEb MR o
IbayEr hof t m;'(t) agl())'%ualsltﬂg meﬂnlag Vrvadﬁmmzmmhalqi?agde baieig ;tﬁia,aﬁlinnogen

ackshee ai n| es, mmin dianeter, were
formed i nBt ya 239Ot T3 Slélﬁaé’f\egf\’ﬂng i st eel shimstock. This |ayer
was adhered to anahS@ﬁ;b%etdekm for TRaRbSHIBRIdhS |t@¥ﬁl&&”§'c§%ﬁ%aﬂ%m§ gr ams
of an absorbent hydrogel material, such as cross-1|inkedpol yaca/]l ates
di scussed 10n @tiatterthe /pEotedive sshest Weindisatls & change rinogondigiah sof peﬁhmsorbent
Towel manuf ac i f.an f. ,
t hi ckmet al | octggée %urﬁiﬁtﬁs § ?%Vc\;g(%ﬂgll ’gle P bf ﬁg%gggrtﬁgnﬁ{ud%fglropégg%t ached
to the stainl esmsbsemadn 1hal;eeshe68ﬂ1ewfoyelmbyorl§grbmykn ahgilges eelodivhenis almeels| y

enbossed pape sse rehexa ed jn a 60

degree arr ay &%é%ﬂlya?oéoréﬁgfﬁgfcﬁéf E%Srs?’g sglﬁ (Q%bcgéhaqu nm on
center. TheDaﬂEe“ sthrfloff s96tGinB laBtelbeat la§&%@ﬁﬁﬁﬂﬂ9rtﬁhmﬁ dolcaf uchas whielt hern

sof twoodkraft, with 0.5% Kynene 557H added bysal i ds vveler%ht The tops of the

embossed| aids WH! the pbrorhspilaysr shangss O W&rﬁt@w@%wh&r Om¢enethpskqfng

wei ght of 100 I I | ended
per the manuf agédt?rl\@rs gggé‘é‘?‘ﬁ %:bgt)rlsccl)ﬁigg% G té%o'ﬁb&a aq%??:l%“??%ﬁ%?ﬂe%%??ocene IS
t hen adher ed tpogréntedbpakder,1€ther Wwithin gr @nc@niléaqho@e abm@mllasgB%When the

PCT/ US00/ 16164 . 4BE XY, Thr nal, k

paper subst - at e tmeniRet Pt & iR RENE et IRy Bk aRe I HeERERaEE, ce
array. The hexagestbend a5 e charigihe laypaidit am&c«rfombamders meeobol& drmngan
center. The ape s a 50/50 bl end of southe nha[chg]od kraf t %‘E‘t hern

sof t woodkr mgy {P%tr’@gg% Henecustenee of filgy PRYNIGH £ g?/?é?ﬁ'f‘ﬁcm had a
dry basi swei gms dé{:lege%ﬁoﬁn/anﬁ'—@xqgroﬁﬁl ageht, orﬁ?@seh&ﬂﬁ' beét&ﬂfue w@mqawﬂo}beﬁtds in
structure are coatedw th an egoxy resin he coating ht of 100 g/ nt2.

The resin is Saesr] @e2mgthod Sigki¢vied Fnitablen far el axmeéme@ pfe isqlofeddm - Rct ur er s

specifications 6 ap fg?“ SI ng
a501 50 bl end ?aﬁéégﬁt%hgéﬂ fﬁgv{edg E éft 5%1832{’)3 ern ’s0o % gei@sg}ety wth
0. 5%ynene 557llsihaldblged1cdsxpommﬁ|hehsxmrgﬂetenceThepaper had a dry basis WEI ght of
165 # / 30 r saturated w [ m\2 . of oxy. The
epoxy was ggcal i zedTller‘l’é‘f Feé‘lﬁ ‘rreg‘?‘gﬁ@g ST B R 8raglgrfpg§1an61fxll¥ H"Efelg%ﬁ‘ é’é’s are
spaced 12 mm apgikfant thddhQ¥RYPIG ferEdsaetbMet o &patiio B&¥¥en hackbsBapesr st ock
was manuf act ured usi n%eaAtrnerSO/ 50 bl end of sout hern hardwood kraft

andsout her n softigsead fheamderlying sbserbeugiayise sanaimziped, gMiatsriply utibzedde forgy ght .
Thepaper had a,dr.y i

sat ur at ed Wthth‘%&g@?ﬁiﬁfﬁﬁb&ﬁ& ﬁwﬁggef%ir;é\ag@% élctgl tusé’eg%}‘%?far@c’ﬁ ar areas,
where the cent éesfomiatibinmabeemcomerectprausydbumhah’dmp@fomatmn ahexwgrnain array.
A 0.075 mmthick filmofnetall ocene was then adhered to the back. The
structure was then sprayed with a 5%ol u% on of Atner 100, manufactured
byl Cl Surfactants.



17 1-7 OCT 2003 - WD 00/78536 PCT/US00/16164 7MJ 16~ w epoxy &

backl ngPaper stock was manufactured using a~0/ SO bl end of souther-p digr gypgod
kraft andsouthern softwood kraft. with 0.5%ynmene 57H added by solids

wei ght. Thepaper had a dry basis weight of Ib~ # / 3000sqg. ft. The paper
was sat ur amedomsssh 70 g/ nt2 of epoxy. The epoxy was | ocabcweshoisies r cul ar
areas, where the center of theseareas are spaced 12 nm apart in ahexagonal
array. A 0.075 mmthick filmofnetall ocene was then adhered to the

back. 8PET (. 020 r;gg m x.tgl i.zedA .5 mmthick sheet of PET was fornedinto a
three di mensi oA&FERDFSHERL YRS F5IGT TN odisspbsigntialhyndstormeh sipte fiepn) .
ThePET in the ficiRthady-BRSicWASc&lYSTetohtZ 86 Rl 8BstRE &r Jdcired in the

val | eys betweenthe raised areas. This |ayer was adhered to aBounty paper

t owel , manuf act ur edMh§iPpubiacied tRingegbirem ashap oisctioncuthigimplenet afch as a

net al | ocene wag,i : : as _a, backshe The edges
of t he structur ?&g%’l@ﬂgﬁeﬁ@g%ﬁggfhgﬁﬁﬂg Bé%f%é%hgjg%h%gﬂ%rn ﬁﬁfc ARt hi ck
sheet of PEF wass éanfigered sich tisat theriepactingeigd witladonnaomit flastumhe Rat hesfaidis Qui r e

et al. patent applijcation). Holeswere forned in the val|eys between
t herai sed ar eaé’%%’ﬁ?% O?eaﬁéfm{}\}a%fetg%l FRMREINESY BB (I Ai5tribuisehe irprag) force and

manuf act ur ed byRueCHher th&ifitbhEedgd Will0hoe chtad: MClonlanaval ikt Mihasgee was
t hen adhered to thepaper towel as a backsheet. The ‘edges ofthe structure
were then seal ébsolgmianenendipardgrdaxer sndsmerihrg®aplatwesndleselementsmnuf act ur ed
usi ng a50/50 bl end UL f. r t kraft,
with 0.5%ynene 557 eagﬂgﬁéﬁgoﬁogéwﬁy%{#'é ?‘ﬁgeggao?etrfé}ﬁlgg fgc’%gra ;Q%%lsﬁlfs
wei ght of 100 Mhich330Gwable fin. uséheesflagne r cuvdsissaat, Uandfo dsculfiabradion-gosiztaat. of

epoxy. The epoxy was |.aid down ina discontinuous.howtie pattern. A 0.075mm
thick film of ﬁ&?ﬁﬂ%‘%&%@s Wﬁéﬁﬁﬁ&fﬁ’d‘ﬁ‘éf‘é@e #53% ‘%‘3&%“‘18?01’3% B8y #8536 1
~~7 OCT 2003 PGfili2d30Gdil64 tHob&hoichN tighiedilyWexhiiau At Nigh ofkgPe GO RyubRnedd)
approximately Q.nmmt hjck, pol yproPyI ene copol yner foodpreparation mat

manuf act ur ed” byMRERERs BIOlesHaT staictune of gpmpargzly7bigh malgcalar weight megiriahet er
spaced 6.3~ MmN GAMSS f i ; Ch I Seal:

wasadhered to a B(():un_?e)t/r gg.%\?él?g%fﬁagn%ﬂnﬁ %gﬁg(r)fgg%y g@ggiggrn ﬁgﬁ%%fn&e A0. 075
mm t hi ck | dyer pofymeee satepielsnschas ENey highhdensity podyethydenp SHDPE}, dove dersity

abacksheet . 12 t.. W, Shel|.Paper stoc manuf.act ured using
56950/ 20, bi ond BFResl: {RHPE el 1o LA ’Eﬁ*&i%‘ﬁ?hfgﬁﬁE)sB‘?‘mM&%"gﬂ, with
0. 59Kynene 557KPuay ethstiylss pbliypiepyienc(PP), pohiengeat tehspthatite (PEThagysalliel ght of
165 # / 30005q.§%_t -l[h aper g,/as saturated with 135 gm nt2 of epoxy. The
resin is shell Be2PR; tﬁ@ﬁeﬂe‘ﬁps srethane s densified papes matariafst proxiesthermesets,

net al | ocene wasn@gdies itbrd & fiHeR, Rafekal AbdH &St ruct ure. 13CPETO0. 36 nm t hi ck

sheet of crystallized CPET. 14E Cast F28 EpoxyE-Cast F-28 resin and F-14
har dner, bot®hmanuf afigyreed degicteianether qrebodimend phashaet onterielr 0 toarbdrdade per t he

manuf act ur er ss | fl I OF - i : [ h 15PE ting
Boar d- i chen Sagep PRSI, TA3be kbRt oFFIAM £ GBhort Ao |

t hi ck, manuf act wextedd hypwasilye pbdvier the neppis5 Glvdgee Nf Gho mBsvrisanp ayer 1Pate pyevént 55 nmm
t hi ckpol ypropyl ene. coppl yyrer food, preparationngt manufactured w Age
Product s, Pat entm?rcle %Bg . PPB @th 4! %}Err‘atllgﬁilﬂb irpqtly; confagtize gﬁti%%rw?e’ﬁyer
paper pl at emanubye! The embodimkentiof Figdr2 Ailt 20D dctiRert o8 Elphred, TS SEROE

preparation mat nade from sol i dbl eached sulfate cartonboard with a

PETcoveri ng?® mehtifupeet plemeny | #hilly saucsng ths thicknsssr thepkprrbenplayetifigrar

di nner plate f 1 X 7 1 ~~7 OCT 2003
WO 00/ 78536 Pg /H quéa%g;n%é 62?%&%%@&{3@%%&%%;?%?%&%3& eurtzt'i ng board, UPC
# 720p000I 7, appr oxiFigure Bydepictsrandther kaweln efnhedioestd bbty in-Bigexe, 3/khd suppoR 1MJ 165
paper w KynenePRaper stock,was nuf act ured  usi /50 bl end of southern
har dwood kr af t eé%r%é‘ésuf (FEFRL SRV RO (HhF ADsOfge %gge.rgf&%fg“ngmﬁ?waéed@‘@d by
solids wei ght. abhebeaneyerBdndthéicfordashd comhd e tatkidbhydf 3/ 3000sq. ft.22BF
Paper w KyneneThree di nensionally enbossed papersubstrate. The enbossed

| ands ar ehexagons arranged in a 60 degree array. The hexagons are

approxi mat el y 10 mmacross and spaced 12 nkh on center. Thepaper is a 50/ 50
bl end of sout hernhardwood kraft and southern softwoodkraft, with 0.5%
Kynmene 557H added bysol i ds wei ght.23BF Paper Pl ai nThree di nensionally
enbossed papersubstrate. The enbossed | ands arehexagons arranged in a 60
degree array. The hexagons are approxi mately 10 nmacross and spaced 12 tnm
on center. Thepaper is a 50150 bl end of southernhardwod kraft and sout hern
sof t wood. 24Bur bur Car pet Burbur carpet with a thickness of approximately 7.9
nmR5Cut Resist. Gove (Heavy) Gol den Needl es cut resistant gl ove nodel

#70- 320 manuf actured by Ansell.26Leat her Chanoi sTanners Sel ect Leat her
Chanvoi s, approxi mately 1 mmthick, manufacturedby U.S. Chanois Model

T Y L



Exanples I-11 are resistant to shredding, and therefore fragrrent1s ad’g. 50(?]?5
éasily freed fromthese materials during cutting operations, and resC
likely to contam nate food itens being prepared. In particular, the cut
resistant surfaces (i.e., 22 ~'~ OCT 2003 . WD 001 78536 PCT/ US00/ 16164
cutting suloDEHPé of exanpl es 1-11 have a wet abrasion | BEEU§®EE6 di ng to
the test described below) of |ess than about 400 ng per 100 revol utions,
and a dry abrasion |loss (according to the test described bel ow) of |ess

th bout 300 : | Ut i Fl G, 10 | | i f
ex Zprp?a?; sheet rrgrralt%g{rﬂleé?e( %&ﬁg e Q%%fgfgglgfsn% > tdBp‘f)trslfL‘%é ?‘Bfeélggolw er}\flfvée?'b?hgg ent

i nvention. | n chiesistentopparesystemt dvenpsiseset ploBLieTdfahdividudl Beppectasendsalisor bent
substrate 22 ang av{%urgl i %f%‘ of, cut-resistant particles 24 randonly

di spersed t hr SUBRDUEHPHES SEAPS o JRGPrSSENT IMYCIHI0R O SFAVIAT & FHITENSIE 84pPeRct i onal
view of FIG  Jsterh h@niieel 2Qohsnudhs avebUBS taRthR! IR{o 04 QEsRt N ss t,
and 10 includes a .cutnﬂﬁngg_surface 26 and a sqclond s%rface IgESt %&g?grabl Y,
the surfacBa ZBbafdisnen whewinsiisSuprert wstem qolmprises.a fhiree Him matesiaswalbsor bent
substrate 22 f .material .or, materials .suitable for
absor bi ng and;gcgl%f al@%gf%ﬁsﬁ%qﬁ?ﬁ@?&%&?ﬂ% ré?“élg c{byF%‘r’aGh&’(& IRI8 SRATVES) e

mat eri al s i ncléudefluidtcemmahicatcr wigtdtht nbsorieat lyal2. fAshe pfevicasielbasmeRs, | ul osi c
15 fibers or refiEed cellulosic fib and/ or, synthetic, fibers, including

rs, ,

hol | ow fi ber s 2afRF<OE IPYF 2 9r°?f’ﬁ§n"H@F’?¥1P¥)é\” cespEromncoptaminaiion; idug i e i n

conbi nati on wiBrigdiurkd Etfidned! febwRRSRNE RRME] BIHD SafeRbProfRing Qb figio%'l ude an
|

absorbent polyneric foam material, an absorbent polyneric gelling materi al,
a hydr ogel 0mataf jthg backing/layer atthe ahsorbent; layrs s amﬂrf gewmittedoandethe it rior
Materials of PRAMGHEA ubREE Wele gp i rat.es, 20 such as
paper board, such as ér eupt g%ﬁé&ﬁr;{egg%%?ﬁ&gé egérf&%%tfﬁlgég%%eﬂoﬁrg. As descri bed
in further detail bedums,S-Bpi¢tSdditineal rmBodimants df kieaf inhteridiSkn {d¥ordhdver n
Sof t wood Kraft}. eucal yptus cellulosic fiber fluff could be used to form
the substratc ;&IH’ZI.% W&engﬂ%gqtfogtt esff“??(?ﬁ’l“&“ﬁlhﬁ‘éeran%ﬂ“f‘{}‘&“? r?l%‘dﬁi?f‘}g%“%m

non-woven subsit whitle forfas @ etorie adtoRBhE NOKINgWGHRE JPYheBRER RtkdrAD BUEREt i C
fibers for instance. 25 In the enbodi ment of FIG 10, the absorbent

substrate P2 cfaprgtuakelements, Figurs ds7 rortedate thegisaussion abompaebignres d hb
substrate 22 caggbqregﬁgmeiys.e a lamnate structure having a plurality of

| ayers of the sanme or differing conposition. Mreover, the absorbent
substrate 22 may cavippigie farnsoaiss appbiestionsra crompasthentalizedt absanbentematesd) t hat

may i ncl ude arny: rial. .23 -7 003 - WD 00l 78536

PCT/ USOOI 16162&1%%&3%8?{;& ggaésff\lghl? ‘E)ésr‘%r?sé’l‘%‘/sp“‘z‘ﬁ“‘?-?’a‘gz‘?’ BastABRaLCTS A s

dur abl e mat er i aadontuonmatsoibahtdaywhscds taboviie Bsrithd vnami 16W@S$ bSdbastberdcp. Cut ting,
abr asi ons, ,and shreddj fromcutting utensils used for food preparation,
such as ki?%hen knmgﬁg?xef‘ Ens7t ger?&fiéagﬂcﬁﬁr@a?”%’%ﬁnf af 5‘W%ﬂe‘§%$vtﬁpt such
properties Mayank@phtiub |(haestderdeMC batitkh Gudnhas Qludiish iﬁ%%ﬂ 8 & RifibcHgoree of
toughness and a crystalline nolecular structure. In the pref erred

embodi nent , t Hereents veudd sxinimizehg likeliheod of4 Yade onedizs conteetingdhe/ahspibent
material s, suc : i et high densi ol vet hyl ene
(HDPE), | ow delﬁysﬁ?ts‘g/lﬁ%y élg{aﬁlﬁgeﬂ?ef%&é@cﬁﬁré Eae@g }n}g\lklg‘{Eflgl c%f’tf%f‘)]?@% t?1'y| ene
(LLDPE)) pol yVSuthlamoidhous plete(nP\dreGescrilled &t greabrsdetailaih epmefoulyesssigiddPo-

pol yet hyl e ter ha?Ia %0 | ygol ..nmadi fi e PETG.,. . .ul tra high nol ecul ar
wei ght pol §et h@ﬁ@ﬁ%t( %ﬁﬁf{lﬁé ;Pagﬂ’f‘g‘é’PW&ﬂ%,gef ﬂHﬁg’dﬁ% 3139§rfté?ﬁé{ﬂ%"§‘.bet§’her
t her nopl ast i cs1996 ey Ams elames T MeGalre," Twed@lly B8 | HadihdhOlen@AS STIHOIIPOSI t €
materials can al so be used. Furthernore, the particles 24 may include

nel ani ne f or maPRsRsigeal.,y HesHingrResistant, ShephdMaterialpaandy Method candpAppaiesss firt h
fill d/ i &l > h i d/
illers an omaﬁﬁ; IShHOS theSdifelbsi Jyffwhtqﬁl oy &g+rsaru %@Je@%e?wgé A

other inorganic fiTlers. e materi utitize
cut -resi st ant purwowd esovide fomonmidireational protection from impacting edges such as

-
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enough nmelting tenperature Tm such that it will soften at terrpergt;u&@,szw
vhich will not cause the substrate 22 to char or burn during the 3
application of heat. Such a material can thereby be partially bonded to the
substrate 22 through the application 20 of heat and/or pressure, preferably
during a sWO8¥HS¥Nt process which densifies the sheet nmeR@HINP1@6oOduced
during an initial sheet making process. Such a process can al so i ncrease
the cut resistance and shred resistance of the sheet material. It is

preferred that l.ting tenperature, of the particles be |l ess than or

equal to about k.h@gs EFS‘}%?QF% ;?\,Cc?rﬁglg%t&éer? £t 'B%‘%’é?ﬁf“&?ry b erigpindi in@ngs 24
has a Vicat sofdesiridiyeqivhMithdBgdrdif JmpSkMgte@sd an@l22Rdvils ploRSSor faadheabout
185 F, to allowit to nore readily | ock or bond-to the su%strate 22 under

relatively | ow3BiOrifgHiaY@ad PARBIA%Y fiom ditsicopta ity weh amedsei al for use in

the particles 24 i sshise RRKYEES aceBEEG il pASen [0 I8 chSyaahd under
the tradename EASTAR PETG COPOLYESTER 6763 by A N ST s Sk
whi ch has a>’Vi @awidsorariety f seeriarips @hd greoutilized 8for 24 widel varieBCHE ZopBiodD

00l 78536 PCTI U E. h rial has a good cut and shred

resi st ance and%}géeo%g@e g rordgfu'%trll@dglr@&rgros&g}? glgeg{sg@fe%gl%iaﬁ °|88F5r‘?f’n(f‘5g HHow it
to be nore readndiyde] butleendtintitet he paeh satfedddReratution ghatsheats fentbigmg
pressure, wthout charring or 5:3”" ng the substrate. Moreover, PETGis |ess
hydr ophobi ¢t hatfshedRF CB?}f‘Fgrfo?dn AoprEsirrve, and shelkliners, atcs (bigcts af interesier eby
mai ntai ns good pMEkK ARod ri f ein
the particles 24 i s@{pl)%el 132@39%.2%@(&53 not%{géazti%g@g,&r’?ﬁ%dgg%ﬁ %rlgg%cegamg%ul d

al so conpril¥e dBipanhaegetablesysier Sobstances ofansrestyouléaidle spbstapoghhavingr gani ¢
fillers can al L: P I i wi th one or nore polynmers to
formthe parti ?ngﬁgg{n%ﬁhgﬁgagggeﬁ gg%{é[gﬁ?esgg & T8 SF I%F quugft)etg'arti cles 24
and/ or change parti ¢t ectondapben exdth, the epradenty invention| €lides intiEals €0h ks, theéde Ot her
property. Suitaple fillers include CaC03, talc, and m ca, for exanple.
However, al t hodGR“lF4A? f‘}l?ﬁ’ff?%‘gg gﬁ&“SISPPI°grd§a"ﬂ%ﬁ1ﬁ%‘€e%?‘€tp“t‘i9.“¥96’iaﬁ¥‘ﬂélht&hcI es
24, it is pref aeverdof buih aBRARAOLHId SHRSIGALE Rere ipaniRLIRSY, ABbdrBedcy pi8G Of
inorganic free filler particulate. As used herein, the term"free filler
parti cul at ets r g plicetrgsistanse-gani ¢ particl es which are 15 not bonded to the
absorbent substrate 22 and which nerely reside freely within the absorbent
substrate. Such a material may be rel eased fromthe sheet 20 during cutting
operations and be mxed with the fod@SITMETHODSg prepared, potentially

maki ng the food undesirabl e.in appearance and/ or ynsuitable far
consunption. It is glﬁlgo?oglpgfxgr é?ﬁPemF{I?S?S te'}‘f a Brgeevﬁtépg‘ﬁbaé‘ﬁr éff‘@zeQZ forg
substanti al | y fohercwefizing theBheet marAal2 th debdriice Pah thepibsehi@nidhiieh i s not
suitable for, contact with food itens. Organic free filler particul ate does
not refer t© the absorbent substrate material, such as cellulosic fibers
and the |ike asA%ggﬂcgmtJ;er ein. By "substantially free" what is neant is
an anount no greater an that which would be safe for use of the absorbent
substrate in fobdApiSdpaban.iby®, ind (23236 smfyrampleris weighadtani plastd ditectihe fill er
particul ate relgasedpduring 25 food preparation is noticeable by visual or
tactile inspection o? the absorbent substrate or food itens, or both. By
tactil e i nspect)onfccwlidistiileal waearis disgensaicfionh the PR onty the AAmiplke hand, or, with
respect to od itens, the mouth. Preferably, 0% of such free filler
particul at eiﬁos thﬁﬁwﬁtﬁ“ﬁﬁémé‘ﬁﬁg?tag?%b ?"Fsgf%%‘%f flf) fbyaterds phserhed paorte

i ncl uded, howevey secédds, b@Y@ihe HRRWE dbRRE Fétiyr ARuRGo@NEAt er than about
10% nore 25 .. ~1~70CT 2003 001 78536 PCT/ US00116164 preferably
no greater than¥aldédp seondspihe sampplefsappped Y0 Hmegpreist side, rehmyingBoyinorr% nor e
preferably no gpeater . an about | % nore preferably no greater than about
0.~% and nost preferably no greater than about 0.1% by wei ght of the dry
sheet. Notw t hs$aVdkigigtht kenpbamderecdrd chesteight. her eof can be substantially
free of free filler particulate if it contains unbonded particul ate
material, but none of the particulate matgial i s rel easabl e when the
absorbent sheet is used as intended (i.e.,” by placing a food itemon the
side of the sheet intended to be used for cutting, and cutting the food
itemwhile it is on this side of the sheet.) Thus, the sheet can be
substantially free of filler particulate when it includes unbonded
particulate material which is 10 positioned or configured such that little
or none is released fromthe cutting surface during cutting. In particular,
it is preferred that at | east the cutting surface of the




sheet material is shred resistant and exhibits a wet abrasion Ipﬁsu 2
(faccording to the test described below) of |ess than about 400 ng ggr 0%0
revolutions, and nore preferably |ess than about 300 ng per 100
revolutions. In addition, it is also 15 preferred that the cutting surface
of the shaeoomséri al exhibits a dry abrasion | oss (accBEHUSH/I6H4t he t est
descri bed bel ow) of |ess than about 300 ng per 100 revol utions, and nore
preferably | ess than about 200 ng per 100 revol utions. Because of the

absor bent mat e 0 terials us ' he subst.rate it h heet
material 20 caé? ?ﬁlscg%e 3h Sg%arﬁcé’sr tgtrgs Wnﬁl} ‘dglg%e'ﬁ%' ’Flt‘éeéghg)ﬁ/ t%“%eéersh%ruggsces 26
and 20 28. Moreovgr, because relatively large polyner particles 24 are
preferably use®€¢ Tather than smaller polyner fibers which can coat the
materials of the substrate 22 during formation of the final sheet) nuch of
t he absor bency 7ofCalduéatsthe snit ahiserbgmeyirste g (finaliveeght - iniabwpight) (Wwamels, t he

pol ymer particles 24 do not conpletely cover or surround materials of the
substrate 22, gd),q)p1§§§@5_e'{'&r@it§lgren5ﬂ*§i_gni ficantly mask their 25 absorbent
properties. Accordingly, nore poi'y#er 24 can be provided in the sheet 20

Wi t hout sigsi fia)(:alréggysggm&tljepgoop,?_e absorbency of the sheet. In contrast)
the sanme anmount of snmall ‘pol'yner fiber has been found to conpletely

di sperse t hr ou§h Rdpertgveragstofisampleidelsesr r ound the material of the substrate
20 and | ock out nuch of its absorbency. 26 1 ~ T OCT 2003 WD 00l 78536
PCT/ USO0/ 16164 In this regard, it is preferred that the polyneric particles
24 are provi dedhbsorbaapOapazitpd up t o about SO percent by wei ght of the sheet

20. More preferably, .the particles 24 aje provided in unts of between
about 10 per cenit Rt gm@@éﬂ@bﬁ%cwsmlamwﬂ denbRliesp i ar abl y i an
amount  of QVOOUQQnt%iQerRﬁrdfsﬁﬂéd@Mex‘r,’]‘@dx?ﬂ%tely!shbmég@d.50 preferred that the

absorbent material within the shee Ois provided in anounts of at | east

SO percent by WRei Hetsample remaley complgiely sataeergpdder Bfsesobdncy. The particles 24
are preferably nop-fisr . i i ed is
preferably at Iagastt Hg%(%%’tﬂ 85.[8%%%1&1 Efr%cl)% gr@%&ﬁl%}%h‘g% ré’“ﬁ%&%g eggJ) ?‘Epaétﬁv\hi |l e
sonme parti cl es foredp seeonds.si zes bel ow 100 m croneters, the average size of

all 10 the particles used is preferably at |east about 100 njcroneters..
Mor e pref or abl vt Ahecapelgiond! e Brseeapt diadpr Decample bR mBur 100 and
1000 m cr ongt ernrsmoresitiabivates. ef erably bet ween 200 m croneters and S00

m croneters. Furthernore, the polyner particles 24 are preferably randony
and widely di st®i Wsigddhe semplegmd aecordibe ¥pigbt 20 to provi de good

cut-resi stance @n S §lnaNeEoiitQ idifg wellBel - Ehred FheSRGESI ON
provi des a hi ghépgglg‘ggt?ﬁet]c;%cﬁgt gﬁcuttﬁk&lgldtenm gccs)arﬁ%gct ieng one of the
surfaces 26 or 28gw,.) | nmake contact with one or nore of the tough particles
24, thereby redfitigg the risk that the absorbent substrate 22 will cut or
shred in response to_ the force of the cutting utensil. Particles 24 beneath
the cutting surPadest3e BmPEEPHAROW: so hel p mi ni mi ze cutting and/ or

shreddi ng ofgt 38,R0 bi RshhRte 22. The polyner particles 24 are
preferably %ocgﬁed Pn ?nga?]?y S(ﬁ'lﬁlgcrete areas of the structure, to thereby
allow for |arge areas of the absorbent substrate 20 to be exposed on
surfaces 26 andAés%r{)gntﬁmqrbc fluid. The sheet material 20 preferably has a
relatively hig = For exanple, basis weights of at |east 100
pounds per 30001)Cakcuddtethp aisbthentsdfidiencpragvi de 2S adequat e cut-resi stance and
absorbency. Mre preferably, the basis weight of the sheet material 20 is
at | east 16S pounds per 3000 ft2, and nost preferably the basis wei ght of
the sheet material is at |east 300 poungs,pgs. Q90 ft~. Al so, the sheet
materi al 202preferably has a thiEjj‘iciws;s=t—lo’Mef-mém4about 2SO0 mcrons (0.01
inch) and about 1270 microns (0.0S inch) fB°%8f%vi de adequate cut-resistance
and 27
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1'7 OCT 2ppg 1 WO 00I 78536 PCT/US00116164 absorbency. | f papef 7ne&T rpgo3
processes and machinery are used to produce the sheet 20, manufacturing
parameters such as material application rate. wire rate. anmount and
duration of pressure applied, etc. can be adjusted to mani pul ate the basis
wei ght and¥Q #V8f%ess of the resulting sheet 20. 5 The d&&IUFEY1&¢feet
material 20 can be conbined with one or nore simlar or differing | ayers,
to produce a layered structure 21 having advantages of the various |ayers.
For instance, les[t%(s)t\{m ['\n gh{es_errbodi ment of FIG 12, the sheet material 20
can be attache@t—fr—a—lbga-&?—%#'ayer 30 to create a nmufti-layer sheet 21. The
backi ng | ayer 30 neBhebestf agparthsl deonitdyapptiteai dlowar foret ar itled 8 (seuticapl e f or
attaching as a 10 layer ar coating to the sheet 20 Suiiable, terials

i ncl ude pol ymefifestien o knifehladydn mEasurethe swirpristance of 2 BERIS n”g?}‘g%éifgr‘boar ds
or netallic fophgdidR BEEkbIAE. MY RhifSHa8AMsELRIPAN &&tiMdNRerk PHAGY Bladegtyer of
material, or a lamnate structure having multiple | ayers of the sane or

di ffering conpbeda ¥ 88-033hby Fasking Theyisst 3mplery mausisd Hanesagplsi gjaform.

coefficient of LGk ovid 1 d i e, -skid 15
surface,. to t”r[;fé(g s\fﬁgée?ﬂg%%u@grb%gougﬁt. Mlpogoﬁlf%l{/ggéqgi?%-@%siAstgg%‘gne,%%? hlg

backi ng | ayer 3fblipd @b erealnlife Biade ia the atiticaladietddnci €t sandpld pladfomoms tikn at

| east about 0.4, and nore preferably a caeffjcient of friction of at |east
1w th respect T fich Bifpot o8t 7 Seeopd 15,4 Ikss Hnder B el@s! pF Weikat o

correspondi Ng $laHPcrefiHg® sBbe. At MAGFsIREDE ARG asing 16dtd nddb urki helagki ng
| ayer 30 is preferably fluid inpervious to resist the escape of 20 fluid

fromthe sheet blde cethdhrepgh tocshaplyg Ersnnifei faece ireqitgd . te pencgraigrroatladyly dur i ng
use. The | ayer n | & 0.t [ 20,
extruded or thé@g%?l?tg??re gﬁ{jgeg?lﬁéd's%&%?eglg?n%rlsp??lﬁlrllltﬁggfatsgﬁ%&éﬁcgdher ed,
coat ed, hot - pr esasgelthicknesst Replwa®deshppBiSedparae sdmplestaad tep20 avdFage vahgs.ance,

for applying a | ayef, such as the 25 backi.ng.layer 3Q, ta the t-resistant
and absorbent sheet E%t ”éat?ﬁi’fs PhREPIARES ‘%‘9&#&#{?&#68@3?%%@& P?}E

addi tion to beiabghbensyf bdd EIRE rediednee MY hithe-1@Fdré andtRined 1630lstdf peffernsiest 20,
such a hot band press system can al so be used for densification of the

sheet 20 t d3i neédlusirated dy dhg accerapanying dabulahian oh fase 2ndogrprhicah diustration B t o
cause the poly : I At T2500rb5nt /11 62 6ARar ti cl es
in the sheet 2 %eé%ﬁéerr\lgljstogt%n %%pggf?tfoﬁﬁxgglhoﬁgﬁaorroung t he %bsort?ent

mat eri al of thebeitek? and\a sbiec smsjstapcabf anlesntiabelit Fnkelism, andio prefashly press

91 is il in EIG 16, hown j.n. this i
cndonsi T1 ed shaBoo0t HEyenl Pl el L AR S s Aol 3 BB a0 i ng

| ayer 30 can begfed. from a spool 72B. Rel ease paper 90 can be fed from
spools 72C and 72D to cover the outward facing surfaces of the sheet 20 and
the | ayer , to prevent the sheet and |l ayer fromsticking to the hot press
91. The four layers (90, 20, 30 and 90) are fed together through the hot
press 91 to bond or |am nate sheet 20 with backing |layer 30, and also to
densify the sheet 10 20, |ocking the BSAMBLESarticles into the sheet. The

hot press 91 includ I: el Rk | i e a
steel belt 94A and te@ 5%951& %&%%&?%ere Sglslc_i? Cge\ngééeﬁgelgtwggﬁr% @E!% C and
92D nove and hewasted incaekortisict vAthBhe Tdsepiotao] Hepaie ts ganemtchibatdetd tehudhtgk mssed
bet ween the_two lts 94A an(g. %{S}B apd are noved therebetween to formthe
| ayered mateti al2b¥i! andresanted iR @t dken up on a spool 72E. 15 The rel ease
papers 90 can be rewound on rewind rollers 93A and 93B. It should be
understood that) while the backing layer 30 is used in the exenplary

i npl ementations shown in FIG 12, it is not necessary to include the
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backi ng | ayer.

In particular,

the sheet materi al
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using the systemof FIG 16, and then used as a densified sheet hawiCig206®
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an average size of at |east about 100 mi croneters, and the absorl? np
substrate 22 is 30 substantially free of any inorganic filler and pr%Lizﬂqu
[n an anount of at least 50 30 WD 00l 78536 1"7 OCT 2003 PCT/ US00/ 16164
percent by weight of the sheet 20. The basis weight of the sheet 20 is

pr ef er abl yW@p0/188¥st | 00 pounds per 3000 ft', and nost prE&T&S8KI&YS4ar ound 2~0
pounds per 3000 ft''. The top | ayer 36 and bottom | ayer 37 are preferably
free of polyneric particles. and can be nmade of any materi aI capabl e of

bstantial | y gewgsiro—the 2o —A8—of—t-he—gheet her eb
?gstsr ai nI par%/i ol c4B5 N P ‘E?%Bﬁf‘%g frggga%ﬁlpﬁélyﬁ&“é@a%ﬂﬂ ng d

manuf act ur e. r exanple, the top laye HULRSTRYAPEAe37 can|be made
from paper, paper-board, paper-I|ike mafefaearsaraggedipafBoesicsataérials. It
has been found that when particles 24 Doebpreeonsaacanapxanately d&anmiur { ng

manuf acture of| a gheet 20, they may st jaeiRsyandspacadl2 marensgpieputhepalt s of
the 10 manufacf urijng equi pnent. Accor djpapgrys a $4/50 Wendeodiseuthdre t o pr pvi de one
or nore conponentg which assist in ret fardwogd kfaé apdsauitteiefidod The || ayer ed
structure 21 of FI|G 14 is one pref err geafcothiOgds Kymene $5GH addedhyni hg t he
particles 24 wthiln the sheet 20. O hefsolidstweigts. Thegamer habagrvasis s ¢oul d be
utilized in additijon to or as alternat |weight bP2255% 3000 kd) €. ITay €dps 086 | and 37.
For example, iph addition to or as an 1khadrmksRalindsid @rubnR\urdidagd! ayers 36
and 37, a reteptign agent or aid coul diag dnpbid@dn Wrkd¥daidd\Reight@s] 20 to
further assist|{in]|l ocking the particl eqog% A RinB rdshes Shede23R | n]addi tion
to serving a retertion function during|diBiy ﬂcgawngrgndteg F@et 20 the

| ayers 36 and B7 coul d enhance ot her pngaqﬁia)tdpge%g,wh e[\loﬁ ee such :312

appear ance andpegtarapRee—properiies ke
mnuf actured. po NG TEyRPE YRPaRG 37 55 T o %19 the
i 8°“E ‘§E° ‘H’rd i
PrfiSQRw e shee

sheet material|20,| extruded or therno-1 printed,
sprayed, adhergd, coated, pressed, or et 20.
Moreover, the |ayers 36 and 37 can eac ,Sp'éléa ‘?ébi’ﬁ?l g eie Fa of
material, or a Ianp nate structure havi @P%J‘PQPSTYebaW&V’é@tQﬁl@Wé ‘%Q‘re or
differing conppsitfion. 25 FIG 15 il| ugdrt Eae pepprovassetiested vathnid®/ f ¢r
manuf acturing fhe | ayered structure 21|mf2 ¢legoxyl Fhaspaxy veotacahzedamgl paper
manuf act uri ng equipnent 51, such as equsinouisrdareashwiedne thagerfterof thees pqper or
paper board, fof exjanple. In this exanplasaseelsbadedd2mim fpartsnan sol utli on are
continuously pfovided through headbox lfsRagonilartajre Wi re screen or resh 64
to formthe | oyer 6Ny @65 Wi epohg)ack,as 1 M@aptayRk wad mahefd@led déingh ong {the wire
64, a cellul ose anghtped yner particl e slisgsowléml dF9sithemt Rut8wdod 1@k Adafough 31
1 ~70O0CT 2093 .| WO 00/ 78536 PCT/ USO(odfadBdotReodigaed kam o194 on tgp of the
| ayer 37 to foymthe [ayer 20. Finally, Kﬂﬁeﬁe%@?l‘i%&f@éd%y%ghcﬁ%x treavel

further along {he Wwre 64. cellulose fi r%ali'ad fsl“g Heb qrytmmousl y
provi ded on top of|{the layer 20 to forr eTé)Pa ensified

d
| ayered structére R1 can be fed througrmpfgfe ! PN fsl CE'I 5438 |t ©
conplete the dfying of 5 the structure Pg 2& |ca ijon

process, the threeflayers 36, 20, and ki “’\%%‘ﬁas CFIF 3‘9 et ule 21 can
t hen be bonded] pressed or |aninated tqd Eﬂsﬁ’éerg‘p? P‘H ed J|ayer ed
structure 21'. |For|exanple, a plurality eggpgqqg ﬂﬂhl%ﬁ’f can be
provi ded, suchlas are utilized in a cal® e%ﬁt‘é(%%he“ﬁﬁlgerg?mb‘ﬂﬁ”lé 41 can be
10 pressed and|heated between the roll <T®G@W¢G@Sth®ép@&?§‘s‘@“th%% dl yner
particles to bé |ofked i nto the struct Usodutioned AtroerBok0f mﬁ@fﬂéﬁ@ﬁbﬂ dqd
structure 21', |whi €h can then be col | edi@&udactantspool 72. Pr ef erablly, the
top and bottomlayers 36 and 37 are each significantly thinner than the
sheet 20, and have a significantly |ower basis weight than the sheet 20.
For 15 exanple, the layers 36 and 37 can each be provided at a basis wei ght
of about 3~ pounds per 3000 ftz and the sheet 20 can be provided at a basis
wei ght of about 250 pounds per 3000 ft2. Preferably, each of the |ayers 36
and 37 contribute between about 10 to 25 gercent of the basis weight of the
resulting layered structure, with the mddle |ayer contributing between
about ~0 to 80 percent of the basis weight. 20 As an alternative to using
the layers 37 and 36 to retain the particles 24 within the sheet 20, the
manuf act uri ng equi prent can be chosen to accommobdate particles which may
stick to the equi pnment. For exanple, the equi pnment can be provided with

bl ades, such as doctor blades, to periodically scrape material fromrolls
or ot her conponents. Also, the conponents, such as the dryer rolls for 25
exanple, may be coated with a non-stick finish, such as Teflon for exanple,
to prevent material frombuilding up. As another alternative, the equipnent
can use a| T floatation devices to prevent the sheet materi aI 20 from

. e -~ e N I T e 1 ~ o, 1 .
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sanples descri be exenplary sheet materials.

In particular, sanples

1-3 and

5-6 describe inventive absorbent sheet materials having cut-resistant

particles.
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is blended in a rati

6 a ftf+€k difhkensichal abBorpiaue Pattern

(RlcEiré & aVVphteft 2 h/b i UGSled |
de?é‘ foRRQUh theXallBy3Bktwebn the %0 EY
raised areas. This layer was adhered to a
Bounty® paper towel, manufactured by
Procter & Gamble. A 0.075 mm thick layer
of metallocene was then adhered to the
paper towel as a backsheet. The edges of
the structure were then sealed.

PET (.6X)) $indom@atdm t he|AD3 sem fi¢iedheet WAPEE wWas fdieshe¢t s are

PAMPLE 3
$lurry.
ic. PETG

10

MU 100 w/ epoxy & backing

Paper stock was manufactured using a
50/50 blend of southern hardwood kraft and
southern softwood kraft, with 0.5%
Kymene 557H added by solids weight. The
paper had a dry basis weight of 100 #/ 3000
sq. ft. The paper was saturated with 40 g/
m”2 of epoxy. The epoxy was laid down in
a discontinuous bow-tie pattern. A 0.075
mm thick film of metallocene was then

adhered to the back.
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Dixie® 5-Layer Paper Plate

Heavy duty 5 layer paper plate
manufactured by Dixie; UPC # 42000
71340.

18|{Cut & Toss® Food preparation mat made from solid
bleached sulfate cartonboard with a PET
covering, manufactured by The Fonda
Group.

19{Chinet® Paper Plate Paper dinner plate manufactured by Chinet;

UPC # 37700 32226.

19
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B i Spef

above is utilized. Shredding Tests (Abrasion Loss) The foll ow ng abrasion

| oss test nethods are adapted from TAPPI

char acterize the shreddi ng resi stance of SAMPLES 1-6 descri bed above.
Abr asi on lvwesusst (dry):

inch hole in t
TABER abr aser
tester.

3. Weig

he center.
10 tester.

~ ool o

standard T476om 97 and ut

arns of

naolanat o Noant

speci nen hol dd

T DR re Bo

A U\/DI 1

Lower

ﬂgwgoaﬁf@%waﬁ LPC

’%%ﬁfurn1

ilized to
Taber

1. Cut 4 inch x 4 inch square PEIHSPEI6M4 h a' / 4
2. Mount Catal og No. H 18 TABER abrasi on wheels on
Mount 1000 g vvel ghts on paral | el

o +|nzr\

TABER

abl e.

Al low rotation fof 100 revol utions at APPSR EBRICK ppr oxi mht el y
70-75 RPM 15|5._Remnve the sanple TapepHertarsdpy EolsnMaptenssi de to fenpve
any | oose fi bdrs21g¥iUtl8é papar v Kemeni gh P%mestsmsemarmfatcm@wde@l mal | poi nt s.
6. Cal cul ate tfhe Uinit abrasi on | oss as3¢bhblenddf saeihginthardwood &faftesil ght ). The
units are ng rft, atedal | ost ~ 1~~ revol sdutlenssoftvood emaft, whh 86% fi ve| sanpl es
per above. 201}8. Report average of sanflymenssiTekaddddibesoliddweaightomhepss Test
(wet): 1. Cut |4 inch x 4 inch square spifet Radvi drif basid wei@ 1604 £3000| t he
center. 25 2. [Mount Catal og No. H 18 TJ=ER abra5|on mheels on TABE? abr aser
tester. Munt [T OPaRE GNKSmPRE Par al 1g ' R ot s b \éi gh
sanple to thrge deci mal points. 4. Soak, @gp d dnisbsShiid 4 or
thirty secondy. 3 1 ~7 OCT 2003 vmhéﬁ RAR%n gjf&%@ i; i@é At BO
seconds, the danple is renoved fron1th% m@ anpe md Tmes{on its
side in order |to fenove any non absorb % p Nt s .é% TABER
tester. Lower |thelarns and start the tﬁFﬁFﬁB é&ﬁq %g?nﬁ 100

revol utions. 7. Rénpve the sanple Plaggmég gﬁ to d

overnight. Thd safples are renoved t he#fd¥po H'&éﬂﬁxﬁFeHW@ “og conjltion in

the origina

kraft, with 0. 5% Kymene 557H added by
solids weight.

BF Paper Plain

Three dimensionally embossed paper
substrate. The embossed lands are
hexagons arranged in a 60 degree array.
The hexagons are approximately 10 mm
across and spaced 12 mm on center. The
paper is a 50/50 blend of southern
hardwood kraft and southern softwood.

24|Burbur Carpet

Burbur carpet with a thickness of
approximately 7.9 mm

25

Cut Resist. Glove (Heavy)

Golden Needles cut resistant glove model #
70-320 manufactured by Ansell.

26|Leather Chamois

Tanners Select Leather Chamois, -
approximately 1 mm thick, manufactured
by U.S, Chamois Model #TS65T.

27|Screen w/ Bounty® & Aluminum windows screen, with an
Metallocene absorbent layer of Bounty Paper Towel,

manufactured by Procter & Gamble, and a
backing layer of 0.075 mm metallocene
film.

28|Cut Resist. Glove (Light) Golden Needles cut resistant glove model #
70-300 manufactured by Ansell.

29|Door Mat 100 % polyester floor mat, approximately

2.7 mm thick, manufactured by Glenoit
Corp; style # 8260.
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environnent for at |east four hours. 8. Wigh the conditioned sanpl;eqé-lozws
t.hree decimal points. 9. Calculate the unit abrasion loss as (initia

wei ght - final weight). The units 10 are ng ",aterial lost / 100
revolutions. 10. Test three - five sanples per above. 11. Report average of
sanpl e val ¥89Y788}feet naterial s having cut-resistant partiCTELVEHE made in
accordance with the present invention exhibit high absorbency, high
cut-resistance, and | ow abrasion 15 | oss. The absorbent efficiency, slice
resi st ance, and??'m%g@ww STi6 o sare T theztabl e of
FIG 17. As il|ustrated im BG f)i shé%‘?qd%%%?ﬁsFlg?%di‘eﬁg?{ééo?gékzg to
nci holor acent - orefetdmanutaciured 0y Ahsell | -\
princi pl es of the—present RyenRt-ef—p .\,.lub. HH-bi-t—ah—ahserbent
efficiency of ht - FHeREPEAHIGIWe)o and a |58 ?:l%;?g\s‘t}%? gat_ng&.% 2| east| about
30 kgf/cm and|norle preferably an absoffBifn Surs fegh BRufcaden g5 200dbst |about
1.0 and a slice resistance of 20 at |ed#8tMabout 40 kgf/cm 1t is prleferred
t hat the inventi veRetrna® Relyestdr dog- ex hildemag® palyssermontwavt.istylercy |of at
| east about 0.PR anvovémat (at | east the ({4038 dbedmabicki ng surface af)| the
sheet materi al | e3BjSbiréfoam Bidtesabr asi on l[|Sigwfoa plas mahifactueboyTedHt Ny per
100 revolutiong. It is also preferred thkagidpeUBtiee3700@8330i al s of tjhe
present invent {OR4@¥HIRPadN abSor bent |fintHetE SRGDhIRY padmantastureaByutl| 0.2, a
slice resistante of at 25 | east about :Egi&ggm%fa&g nd MRIk| 2hgoasi onl | oss of
| ess than about™AG GTeNtAt, SVEY Wy BRLES- 3 fe 4drS_Sneet
nmaterial s of the ppgsent invention exhi 0 Fe%t @085 gl chency jof at
f’f% R Gy agm %grasi on
| oss of |ess than pbout 400 ng per 100 é%\’g a{llﬁ{s . % fcq,ﬁf i LUrlf ace of
such a material alko preferabiy exhi bi {3’ 8Y0A! B'8S°61C Sesls t han
37 1 7 OCT 2003 A0 001 78536 PCT/ Usoo/|Adheseg o the Baper st 5 bagksheaso
revol utions and P8REsHFSFArably | ess t hHIP *aean towed, srproxisRatelyd. Irewoj ut i ons.
As al so shown iln the exanples of FIG Jthickmanudachied yrkastnerhat t he
absorbent matefial {within the sheet is |pemoiatied i n anounts of at | ejast 50
percent by wei ght,|in order to provide |gBo# 7abab0d3édcy, and that thle
cut-resistant parX7iRMAaedaare provi ded i nTinAbsorhenPVAfabiebavemat, about [10
percent and abgut 50 percent by wei ght |gfprddheatelgdaet mmihiek, s@efaciedder i al
al so preferably has a relatively high hesEsgssdi@édn TR Inexanpl e, wej ghts of
at | east 100 pqund$ per 3000 ftz ( O.0LE6prghessss opiay.e preferred to jprovide
adequate cut-r S|g15yﬂpg1agnd apsorvency. GRS Haa-0'F %Sphhﬁatb 5§2§ i ght
ma

Lnvant i o

cma

A
. . 35
| east 1.0, a slil celresi stance of at Ieatst
OWCEC
I

of the 10 sheet ertal is at |east |6f Yo aal-1an pik0- 027 g/ cm )
and nost prefernably the basis weight of|pf Eg tg’heet mat er | alet“f slgat | epst 300
pounds per SOOCﬁijt9 ' ’0.9 g’cm' A Bﬁ?i The shae* A u—teri al—prefer abl y

has a thi ckness tgFUSHQEIRET It ~ 250 &éﬁg%g%pe .16 N %cf“r%41layabout 1250
m crons (0.05 ijnch)y. to provide adequat Ogter : cy. The

particles in tHe THURMNREWeREsY Btk & i |41 laysr af Reemsy'® PPbyestehiprls 82 a
pol ymeric nater|i al |M&hd preferably have2@isadberad o sBouaty® paper pwakt | about
100 microneterq (mjcrons), and nost prefmapefpgtyred by Reoster &obamhlerdnet prs and
500 microneters. The foregoi ng exanpl es/08A%meaethinkilayet efrmetaliocersds pref er r ed

enbodi nent s of adhered to the paper towel as a backsheet.
TABLE 1
Abs.  Unit Abs.
Sample Basis Wt Thickness Capacity Rate Rate Abs. Avg. Slice
Slice
No. (g/em”2)  (em)  (g/em”2) (g/s) (g/s/em™2)  Eff. (kgh)  (kgf/cm)
1 0.120 0.102 0.138 1469 6.323E-03 86.078 13.771 135.545
2 0.153 0.145 2.945 0.257 1.108E-03 225.365 13.771 95.119
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the invention have been presented for purposes of illustration anfi7 0CT 2003
desctiption only. 20 They are not intended to be exhaustive or to limt the
invention to the precise fornms disclosed, and nodifications and variations
are possible and contenplated .in |ight of t he above teachings. Wile a
nunber of WPAVEFIed and alternate enbodi ments, syst ens, ROHMYIO/UHEL i ons,

nmet hods) and potential applications have been described, it should be
understood that nany variations and alternatives coul d be utiIized wi t hout

25 departing f nathe pe he en anp rnatlves
to the olynerég tic 6&;pandQ b&y % 4%% %Eﬂ%

additi ves coul§ %r Egg E rog1 ﬂ hreg 6eS|g§ , such
as chentcal ad %ﬁives g in =<0 78536
PCT/ USO8/ 161640 , PP%houlg ’ be 9% Rr 98@3 ha?9¥%e etb¥i ndAL82 and
exanpl ed have B8 chB8€h anBlibscPLBed2if7PHer 1465 best431 | udtddie the
principdl s of €A% i nvehi7on 8A8%it 8559 ad#PEal3 apidtif%at i DAES t o 4PA8% eby
enabl e @ne of OPHl nar §-18ki | | 0i0B4 t he.540 t 2864 HE83t WTIMi zed4PHE | H38A¢ion in
vari ous lénbodi BHM s ab@4i t h0PAS | 003D AULPOE-84 i 00S0RSs al.64&ui 138269 or

parti cullar use8.0tbnt edPBat ed0.088 co0dihgby58E-04i s3ilMA2 endéd6z hat31$0eh

modi ficagi ons 6.6 wi 0J06é t he.08T0pe.005 LRe4E-0¥endion aso.ded i nesv.dmp t he

cl ai ms appendedoher et 0.0389 0bo¥ OCoQoT BBHSE-WIATOIG CLALKED | B27.672 A

nul ti - pugpose ghget mahegi al o@EIPr bONY32020-08N 8lePr beapsd ayas 1havi ng
opposi ngsfirst agfl seeopfl subfpasespopl (B)738E04t - D962 St aytaqpmL Q0485 10
contact (i th thgsabsophent | gwei: Woeseik2809sCUh0pES! Shkaps MBHRsY,al
corprisqy a cuppsgsi Spasl SURRRLL $¥Bberlos %0 Bob e Cyaoéesu%ta%@t suppor t

system g@npri sgpag di geepti ”‘d%? a'bro%?{ ‘350 8" €h Rk foped in the

absor benlt9 Iayeb04 nd Yyrb ein, aI |b| ? 63n g % bent '

efficie %y of t99 eas Q out a:a% g P%g ( 5 3 east

o 4I Fgf{ﬁ%roz o] r%Eg heetg :[stezQ gal ﬁl d-j : erer Sgl % reelta er
t ur y

roter 2l 201 |y m.ﬂﬁa&? y cawé T 3éPtH 76@3564@4 crvi Qi DS 1y

sheet nedderial 9884 cl aifB81, whdhéin é@?d 1gHE3si 24 Bt nkO80i al2086hpri ses a
subst antd4al | y Hdﬁ’ abs §ri8ént Ioa?‘}ér Heﬁ??nd NBEN3. 13.39%Phe KMt ndtd8fi al of
clalm:l%%%mwepd2éaldoé@éorb@ﬂﬁ7la@éﬁ7cdﬁﬁﬁ5§és 453 br 066190 ngtldéi al

0.023 0.099 0.041 1.779E-04 2.189 0.851 8.593
27 0.036 0.109 0.053 0.453 1.951E-03 9.527 0.908 8.313
28 0.095 0.241 0.065 0.024 1.034E-04 0.277 1.972 8.172
29 0.112 0.267 0.146 0954 4.109E-03 22477 2.119 1.944
30 0.104 0.330 0.114 0.074 3.196E-04 1.104 2.497 7.562
31 0.058 0.381 0.068 0.013 5.398E-05 0.096 2.406 6.315
32 0.011 0.043 0.009 0.006 2.551E-05 0.055 0.258 5.972
33 0.012 0.094 0.001 0.000 2.870E-07 0.000 0.508 5.411
34 0.065 0.859 0.088 0.106 4.583E-04 0.468 3.814 4.442
35 0.023 0.109 0.066 0.010 4.211E-05 0.255 0.378 3.464
36 0.020 0.114 0.075 0.582 2.506E-03 16.339  0.348 3.045
37 0.023 0.140 0.158 0427 1.838E-03 20.827  0.363 2.600
38 0.043 0.305 0.266 1.152 4.959E-03 43.218  0.681 2.234
39 0.004 0.030 0.054  0.808 3.480E-03 61.901 0.062 2.048
40 0.017 0.099 0.080 0.146 6.301E-04 5.096 0.151 1.528

Examples 1-11 are resistant to shredding, and therefore fragments are less
easily freed from these materials during cutting operations, and less likely to

contaminate food items being prepared. In particular, the cut resistant surfaces (i.e.,
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5. A multi-purpose sheet material conprising: (a) an absorbent |aylel 0t3vygs
gpposing first and second surfaces; (b) a cut-resistant support systemin
¢gontact with the absorbent |ayer; 40 1 7 OCT 2003 wherein said support
system conprises a discontinuous array of discrete elenents forned in the
absor bent wW@9®ms36and, wherein said sheet material exhi biRGI/EH0/EISOr bent
efficiency of at |east about 0.2 and a slice resistance of at |east about
30 kgf/cm 5 6. The sheet material of claimb5, wherein said sheet materi al
exhi bits an absorbent efficiency of at |east ahout 1,0 apd a slice

resi stance of SHUTESYHpces} RS "a"ﬁﬁ&kbﬂ g?ﬁe apvel gprasiath ésc(aFFQf‘g?g té?ltgfbtfmcl aim 5,

wherein said sheetbed®tBNM 8f lefsUhdd MBouCROREd 58 30PredoliSiPHdAN Abrhdlon
fluid-inpervious barrier |ayer substantia Ify continuously covering either
of sai d surfackess (agcordipgtogheiest dageribed bglowrofdgsahen BbouwpBed mgmeski0d support

system forns areggl%(it)rguous network. 15 9. The sheet material of claimb5,

wherein said support system forns an anorphous pattern. 10. The sheet

mat eri al of5cl ai m SFIGwWh@ise plarsdévd oBarpgxemplagysiee mdtaiahB0 madeodcdatimd tpat t er n.
20 11. The sheet nmmterJal of clai | n,.sai d absor bent yer defines

5, . |
o esent alls e A e e aa S cRbOiGRN hE Skt merael 28] o

conmpart ment s t hRh@kdan absdrBertt AHRA4LE DB BiBa pIFaMyNT cat-reQSidit\akticles 44 17 CCT
2003 12. The sheet material of claimb5, wherein said absorbent |ayer

conprises a fi Fngemslyrispersphibroughout tesubsiaie22ndsdestahowst inghegrasss, wher ei n
sai d support SYs{i6ih GRWRILFRE St 1213 ¥Reh$6 Isof B stBRafifidIR uniform thickness ¢, and

10 includes a cutting surface 26 and a second surface 28. Preferably, the surfaces 26
and 28 are substantially planar.

The continuous absorbent substrate 22 may be formed from any material or
materials suitable for absorbing and/or containing fluids of interest. For example,
suitable materials include materials formed from natural fibers, such as cellulosic

15  fibers or refined cellulosic fibers, and/or synthetic fibers, including hollow fibers
and capillary channel fibers. As an alternative to or in combination with such fibers,
the absorbent substrate 22 could include an absorbent polymeric foam material, an
absorbent polymeric gelling material, a hydrogel material, and/or natural starches
and gums, for example. Materials of particular interest include cellulosic substrates,

20  such as paperboard, such as are typically used in paper manufacturing. As described
in further detail below, SSK (Southern Softwood Kraft), NSK (Northern Softwood
Kraft), or eucalyptus cellulosic fiber fluff could be used to form the substrate 22.
The substrate 22 could alternatively comprise a non-woven substrate, such as can be
constructed by entangling synthetic fibers for instance.

25 In the embodiment of FIG. 10, the absorbent substrate 22 comprises a
continuous layer of material. However, the substrate 22 could comprise a laminate
structure having a plurality of layers of the same or differing composition.
Moreover, the absorbent substrate 22 may comprise an absorbent or non-absorbent

carrier web that may include an absorbent material.
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14. An absorbent, cut-resistant, and shred-resistant article, cong gengga
sheet material, wherein the sheet material conprises an absorbent
substrate; at |east one cut-resistant additive conprised of cut resistant
particles joined to the 1 o absorbent substrate; wherein the cut-resistant
addi tive iwoaorssiged in discrete areas on the absorbent Bckgsooasies and,
wherein the sheet material exhibits a cut-resistance of at |east about 30
kgf/cm an absorbent efficiency of at |east about 0.2, and a wet abrasion

| oss of |ess than about 400 15 ng per 100 revolutions. 15. The article as
recited in claim 14 ThaReriEsisagtparticles 24 aay be B%ﬁm%@@m@nw@drebjmateg@lsora

substantial l'y %ﬂeﬁ&§@ﬁx@§@§e shWﬁE1alW§1%th9Lﬁ§ng 20 astéhs, AAGRAY ﬁx%
recited in claim 15, wherein the substantially non-a sor ent

conpri ses a pO|WIU(§en|5’é3/‘§Fd Em\fcbqqigarmraélgn sgch ast!rtehearkmvcst for instanec | ted in
claim 14, wher 1 ~7
OCT 2003 18. TﬁTeﬂ)zligra!l flaé gaggﬁ rcgg lﬁlg@?"lmﬁ%c eh&g?iyg%/(\%éhr eén (!tl‘gdén%ﬁﬁ%et mat eri al
exhi bits a dry wahiclaeihiyit 4 bigh dedred c&"salghjmmaxaixmysta:&m& m@ecﬁﬂr s&ﬁHﬁerdﬂ@lleut i ons.
5 19. The article.as,recited | ai m 14 in th eet materia
exhibits a dry RIRfeaEd %qugggmbtpe fudss! Sfar?éh”\ﬁ@ﬁﬁe aé?)@a%gfs?fﬁﬁ’o ¥®6% evol uti ons.
20. The articl emasridl§Gidted éthyledediny a&zatame/rpgl m MSW$9etm&r(H@bEbas a

basi s weight of at_ |east 100 pounds per 3000 f he article as

recited in cl aiQivdensiypopisty le@%ﬂﬂ? ) ligpar @Wt%PWYa"Bb’Gﬂ’M@m LIPS, attached to
Ut -1 eai st ant o ShodRe VL aRgE solRkhFtine (a oplyifs MOBRRURE "5 4
A E . A N AR A Aydd] rrAdlfA&I(PIES'(A), Altra Ajgh. o leculty whigh?olysitylehe (ULHMWPE),
ACACANYAL bo(lystyrene anc{?\ or pA{yurethanes (ﬁher tffénnoplasnés ﬁlermosets polyolefins,
polymeric and/or glass composite materials can also be used. Furthermore, the
particles 24 may include melamine formaldehyde polymers or polymeric materials
compounded with fillers and/or additives, such as talc, mica, calcium carbonate,
15  and/or other inorganic fillers.
Preferably, the material utilized for the cut-resistant particles 24 has a low
enough melting temperature T,, such that it will soften at temperatures which will
not cause the substrate 22 to char or burn during the application of heat. Such a
material can thereby be partially bonded to the substrate 22 through the application
20  of heat and/or pressure, preferably during a subsequent process which densifies the
sheet material produced during an initial sheet making process. Such a process can
also increase the cut resistance and shred resistance of the sheet material. It is
preferred that the melting temperature of the particles be less than or equal to about
450 F. Preferably, the material used for the particles 24 has a Vicat softening point
25  (using ASTM test D1525) of less than about 185 F, to allow it to more readily lock
or bond to the substrate 22 under relatively low or moderate temperature. One
preferred material for use in the particles 24 is the polymer “PETG", such as, for
example, is sold under the tradename EASTAR PETG COPOLYESTER 6763 by
EASTMAN CHEMICAL CO, and which has a Vicat softening point of around 185

24



A An. Aa. Al . A;. ALn. A'a. A ! S. As Tdef vc6R#y

\-an} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

U] c”ra] ca] ca] cal] ca] ca] ca] ca] ca] ca U] c”a] ca]ca]ca
U] cMa] cTa] c: a&s%a%c"alﬂ cal ca

wo7>n] | weaPRPY¥E1?Y_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caPeHPE%] €%t ca] ca] ca]
ca)] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Fl bl eBC N

| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

| . .

} ??]l ?? ] ;:(a] ca]#\cxzﬁggl ﬁ%&ﬁm&%ﬁw{?&%ﬁﬂﬂ ?lf:o"%ajs éa l%té e(l:va] ca] ca] cay
ca] cal] ca] caUnsipmt]sofitrieg pahtaa pltay cad bahoz|realjle adoked maikﬁcha{u?/ﬁt]raa]m a} ca} ca} c

! A)) ) 2XFAXFEX pp b <+ D3R, U L L, . YL “[Ukf a cal ca] ca] ca]c
o] ca] Ca) can baUFRU e SRAE Eropoy eapopiting anpatiog epbaptel. Mdriver
V] c"aV] ca] ca] eE[TCa 33 Eairéphbbidkiealfay other thermoplastics, and so the sheet 20
,--.1[1110A11>222?3} 3340445 5666&6' 6A6U7_<<0?5?7?} w mhc”*XU] U] ca] ca] ca] ca] ca
] caU] ca] caPcajtheatiydpaintping peod) evarall absoshenay cAnather oxdfersgdaegterial £auesipcal cal caj ¢
2 cal cal cal T2 AR IR AR
CYCCHAEE7FFF3G HHHHHHHHI O 1] vigl gb] XU] ] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] aapotefl ebdveathe adrticlps2d wa]dcajco@pakeainymuhdd]pohiretiEK~KKLgLL
MYINNNHOOOOAPPP> ) . . . . .
Tt TUVDVW wr rrhcn)‘%ﬁ?ggﬁ g’%@% lovph inogganic fillers can plsa pe ROy idsY BPBRjRHS L a] ca] cal
ca] ca] ca] ca] cajitrdnea} atcslEndrs fol ford € lpeakcea bYS ¥raéZbZduel de\codtbFhe_ 1 ")
bbbcccccccecf | wmhe] XUl | calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cakgla] ca] ca] ca] ca]
ca] ca] ca] c¥] c PPEK|E af cBUpARRETRAEICKAP e deATiEa FYTIEYSHASIRRINSI T ORI | 11| mxnp
\l/J]\q (F:) ’C‘] }é]q g a]r C <r31]r gg’]{@%ﬁi%%%ﬁ%g alﬁggjgidé%’]c%];f %]éf‘gg ’cfg’]- %Jgfl?%]c gié)]g‘%éjrt ajJ ca] ca!ss
tqtyt}tttttt u aifesahpatjcwars sant®sd| to forin paTticdesi2d, 714 wepoal that
\lj]\/jc c Z]V]c g?]c g?]c gaﬁogf’%}‘ g@ég%gg%%gg% sg ey e A L B S P ae ¥ M E a] ca0x6xCx
] )L(J] VXy{J] zW ]E| G% }usedherein, the-tetth ¢ frbef @l\e‘xfpﬁi‘t_ith)&t]U] ﬁ&]rg?]iﬁci&t]gﬂ?d ﬁaﬁtﬁtﬂlesahﬂdlaﬂdr]s a]j i:a] calc
aU] cal] ca cal ca]ca]cal cal c"a] calcal.gal ca ca].ca] ca U c”al ca]ca]ca
JP\ kzpvpx| E586(51‘:al E‘Ukiﬁﬂﬁt@% Eib_%\%f‘lf}seg%'@%ﬂﬁéf‘g H’}‘%g]”&%?léf 5518 feel Makeh¥ ca] ca] cau
] ca] cal] ca] ca]fpad:saidhanidhie abschlaardieal ralbe adiasdd féth elst b6 AuriFoX
(OC>SQ /{vql gb] XV] U] ] ca] ca] ca£ca] cal ca] ca}@ca] ca] ca] ca] ca] ca] calcal] ca] ca] ca
] ca] ca] ca] ca] caftg|opapiensaat bansw cvlhdbg oad vems being prepared, potentially

T[-$z% d kf

ca] oa] ca) cal ool et af RAARF@LAL iRpRR R Al ATR MR TR0 BT o U
] 1 caU] cal] ca] cadd] mefprableaikdt tw]absdrbam} eubkiead 22iscabstm}ially e cfatgaajcdrt ca] cal] cal

. Bl ~%y) (. <>Y . . .

i?;ﬂxﬁﬂ\; ﬁhu%(ﬁ ?{1}?@’%@%{?@% gJJ‘](‘:c?‘dT Eoé]é%%ébieaffﬁ%ﬂn@ﬁ] with foof iteme 1 Preaeie &5t E48%ca cal ca
] ca] ca] ca] ca] cpitalfadeahsatnbahd fadrbad ¢atishi® Alatd] Gioharyuldia fodsU] ] ca] ca
] ca] ca] ca] ca] ca] cal ca] ca] ca) ca] ca] ca] ga’%‘%a] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca]c
a] ca] ca] ca] ca] ¥4|thikenas WyeTiBRRsTaR- nBY: "sypsieatiplly (ipq oMat f|restia pe apeunt)] cal ¢
";‘LCZ]QE%} c”a] capd gRlcahaAhadfdl wahe 8l S8 orleVr arlbalbal Gktal rabsaYl cal call
. 1L0] Y?* 0| wr nhprepaptigh] erdess dllapah empurt]ic which thed]llenpatifulet widassl]dudihg al] ca] ca] ¢

a] ca] ca] calga ca .cal cal cal.cal cal ¢a] cal,cal 05> HARHHASTIL$$$PS$$%0
cy!enga/&]: v % (]( o)%lsi erh%%%p%}cg% l%a’} ‘615'}333{ té%il%gf%eﬁlg%%%bgf R%f] ca] cal ca] ca
] ca] c"a] ca] c” ajubstraadicfoad énd bebal.CBY tiatile Taspestibh,Gitlat Bldeany is @ctile
(((((OVY)Y@FT*Vg***: +"+++, M , , , , , -b../i/l~ytoje [VU]ca]ca]ca]ca]ca]cal
ca] ca] cal ca] ciey vigthehand) Fayithresrertiafead ifems) '@5}’19&&%@%&? # °a941 ca] ca] ca]
cal] ca] ca! / 1h1492r 222 ri3ARRARRIOARIE (o/tRE Qibstrate. If free filler particulate is

;%5 0; A {vgkf al ]1ca] cal ca] caV] ca] cal ca] ca] ca] cgﬁ caj cal ca]ca]ca]ca]ca]calc
a] ca] ca] ca] ca] Mwmgw}@a@@ayﬂ aaid praferadlydw!na;geater than about 10%, more

; T=Z=1 =} ===1>~>>>X??7?6 GE@HAoN\* AXAAAAAFBj BBBB| wr mhc”~YU] ] ] ] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] 553] cal] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca
U] ca] ca! BGCCCVD\ DDDD

EEl EOEEF6F<FI FFFFGRGGGHcHsHH#I >1'1 1 J} xsnid_ZU]]]]]ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! JH
JJJIIKHKKKSLTLLLMAMGMGRGGGHCHsHH#L >1 1 1 J} xsnid_ZU]]]]] ca] ca] ca] ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a Tdeff G $10%@& () - &L$310%@&" () - y1l0%@&' () -

109 ()-f310%@& ()-1 9%0%& ()-fvcoR'\<! @ F¥%@ 109%&' ()- ! FY%@ 109%&' ()- !F-

17 0CT 2003

10978 ()-  109%@& ()-zf 10%@& ()- @ 10%@&' () - #r S1! |, #10%@& () -, , 10%&' () -
10@@ 10@@ 10@@ @ 4, 109%@@& ()-!6 ., 109%v& ()-L)10%@& ()- y zX6rSi!!i
SH 10%=8& ()-y! &@ 109%& ()- G



|, &@ 10%& ()-G ! 1 100%&' ()- !10%&' ()- , &10%&' ()-  H\=rS1lli, 10% ()<, 600
10% & ()-!,"'1109%& ()- !,'1109%& ()- S&I0%& () - CT 2003
“109%&' ()-y\~ “anuj _@!'i %10%& ()- 10 10 10Y7s10%&' ()-, 4109%& () -

, 3109 ()-!F/110%& ()-nwOdEj _@'!i ! 10%& ()-F:!110%& ()-!10%& ()-'!10%& (
) 10% & ()wbboswsss ()- 7>dEj _@!i!S 10%& ()- Y 10%& () - PCT/US00/16164
@0%& ()- @10%& ()-y10%& ()- 10%& ()-ndE _@!i010%& ()-

“10%& ()-f, 10%& ()-& 10%& ()- %10%& ()-#10%& ()-]1bCllig
10%& ()-% 10% & ()- 10z 10z 10z3710%& ()-410%& ()-
2F10%2 &' () - | woeRfEistably; noosgater than ot &4 yuass arebreag!y no qraaertign(@pogt Piom &' () -

10% & () - ?nFdEbGh. zpr@%éx‘a%@%o(g}eaﬁ%ﬁr(‘%ﬁeuﬁ)%Ym&(%%%é?fe&%ly@ﬂgPe‘Z?e&[h%h abopd Y& () -
1092 & () - Fl dEbCI T

10%z & () - 0! 10%2&5%) andfmﬁiﬁl/@&fe(ra)bl)&lqm&' thin oa/@ &by weigh08fmBe dry-shéxC! ! i f F10%
& 10% & % 0z 3o . .

L0%e (- 81008 ONTnPERIRE BF B00a TStk e ey Fesof fso ke

F1 10%& () -, 3 10B@iculare #%tdotdalnis untdd¥éBpariiculalOpat82, @ aSH@of the particulate

1092 & ()-110%¢& ()-110% & éﬁ% y@L0% & i;g 8g"?,rrbC! &l S10v& ()-10% () -3
109%& () - &5100/&"’8"'“‘7‘ 1W vt'l)emthe abgerognt qevsesqq as intgndgfiscioy placing a

UR' UR' LI LL g X cliL@
MLO%E ()~ 100 (1 TR Losose ) vt () eotongr {yuns sadalmelilo e 1) Tove

& ()- (910%& () fo&d 1‘91%135&(i itig 0o ohks fide-aftieished.) (Dhub,GOMELt(Chn be SbateA@BnHC! ! i

4 free of filler particulate when it includes unbonded particulate material which is

10 positioned or configured such that little or none is released from the cutting surface
during cutting. In particular, it is preferred that at least the cutting surface of the
sheet material is shred resistant and exhibits a wet abrasion loss (according to the
test described below) of less than about 400 mg per 100 revolutions, and more
preferably less than about 300 mg per 100 revolutions. In addition, it is also

15 preferred that the cutting surface of the sheet material exhibits a dry abrasion loss
(according to the test described below) of less than about 300 mg per 100
revolutions, and more preferably less than about 200 mg per 100 revolutions.

Because of the absorbent material or materials used in the substrate 22, the

sheet material 20 can absorb and sequester fluids deposited on the surfaces 26 and

20  28. Moreover, because relatively large polymer particles 24 are preferably used,
rather than smaller polymer fibers which can coat the materials of the substrate 22
during formation of the final sheet, much of the absorbency of the substrate 22 is
maintained. In other words, the polymer particles 24 do not completely cover or
surround materials of the substrate 22, and therefore do not significantly mask their

25  absorbent properties. Accordingly, more polymer 24 can be provided in the sheet 20
without significantly impacting the absorbency of the sheet. In contrast, the same
amount of small polymer fiber has been found to completely disperse through the
structure and surround the material of the substrate 20 and lock out much of its

absorbency.
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15  resistance to the sheet. Such a dispersion provides a high probability that a cutting
utensil contacting one of the surfaces 26 or 28 will make contact with one or more of
the tough particles 24, thereby reducing the risk that the absorbent substrate 22 will
cut or shred in response to the force of the cutting utensil. Particles 24 beneath the
cutting surface 26 or 28 can also help minimize cutting and/or shredding of the
20 absorbent sﬁbstrate 22. The polymer particles 24 are preferably located in fairly
discrete areas of the structure, to thereby allow for large areas of the absorbent
substrate 20 to be exposed on surfaces 26 and 28 to absorb fluid.
The sheet material 20 preferably has a relatively high basis weight. For
example, basis weights of at least 100 pounds per 3000 ft* are preferred to provide
25  adequate cut-resistance and absorbency. More preferably, the basis weight of the
sheet material 20 is at least 165 pounds per 3000 ft?, and most preferably the basis
weight of the sheet material is at least 300 pounds per 3000 ft*. Also, the sheet
material 20 preferably has a thickness ¢ of between about 250 microns (0.01 inch)

and about 1270 microns (0.05 inch) to provide adequate cut-resistance and
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I, 1$109& () - Y%ROORAtarbesldp pbogking layer 30 to( greate a multi-layer sheet 21. The backing
layer 30 may be formed from any material or materials suitable for attaching as a
10 layer or coating to the sheet 20. Suitable materials include polymeric films,

thermoplastic resins, clay coatings, paperboards or metallic foils. The backing layer
30 can comprise one integral layer of material, or a laminate structure having
multiple layers of the same or differing composition. The backing layer 30 may also
have a high coefficient of friction so as to provide skid resistance, or a non-skid

15  surface, to the sheet structure 21. To provide skid resistance, the backing layer 30
preferably has a static coefficient of friction of at least about 0.4, and more
preferably a coefficient of friction of at least 1 with respect to the support surface
(e.g., countertop) to provide a corresponding slip angle of around 45 degrees. In
addition, the backing layer 30 is preferably fluid impervious to resist the escape of

20  fluid from the sheet 20, thereby avoiding contamination of the countertop during
use.

The layer 30 can be bonded or laminated to the sheet material 20, extruded or
thermo-formed onto the sheet 20, or printed, sprayed, adhered, coated, hot-pressed,
or otherwise applied to the sheet 20. For instance, for applying a layer, such as the

25  backing layer 30, to the cut-resistant and absorbent sheet 20, a hot band press system
can be utilized. In addition to being useful for applying the extra layer 30 to the
sheet 20, such a hot band press system can also be used for densification of the sheet

20 to increase its cut-resistance and shred-resistance, and/or to cause the polymer
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An example of an embodiment of a hot band press system 91 is illustrated in
FIG. 16. Asshown in this figure, an undensified sheet 20 may be fed from a spool

5  orroll 72A, and the backing layer 30 can be fed from a spool 72B. Release paper 90
can be fed from spools 72C and 72D to cover the outward facing surfaces of the
sheet 20 and the layer 30, to prevent the sheet and layer from sticking to the hot
press 91. The four layers (90, 20, 30 and 90) are fed together through the hot press
91 to bond or laminate sheet 20 with backing layer 30, and also to densify the sheet

10 20, locking the polymer particles into the sheet. The hot press 91 includes a pair of
heated rollers 92A and 92B which move a steel belt 94A and transfer heat thereto.
Likewise heated rollers 92C and 92D move and heat steel belt 94B. The four layers
are heated and pressed between the two belts 94A and 94B and are moved
therebetween to form the layered material 21, which can be taken up on a spool 72E.
15  The release papers 90 can be rewound on rewind rollers 93A and 93B.

It should be understood that, while the backing layer 30 is used in the
exemplary implementations shown in FIG. 12, it is not necessary to include the
backing layer. In particular, the sheet material 20 can be densified alone using the
system of FIG. 16, and then used as a densified sheet having no backing layer.

20  Conversely, while other embodiments described herein are shown without a fluid
impervious backing layer 30, it should be understood that any of these embodiments
could be provided with such a layer to increase skid resistance and/or resist the
escape of fluid from the sheet materials 20.

FIG. 13 illustrates exemplary equipment and processes for producing the

25  sheet 20 according to principles of the present invention. In the example of FIG. 13,
an undensified sheet material 20 is manufactured using paper making equipment 51,
and a densification process is subsequently conducted to better lock the polymer
particles into the sheet material and to produce a densified sheet material 20 having

increased cut and shred resistance. In particular, in FIG. 13, cellulose fibers in
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solution are supplied from a chest 50. and polymer particles in solution are supplied

from a chest 52. The materials travel through chutes 54 and 56 and into a mixing

chamber 58 where the materials are further blended with water to form an aqueous

dispersion. The mixing chamber 58 includes an agitator 60 to assist in the blending
S process.

The slurry is then fed from the mixing chamber and through a headbox 62,
from which it is fed onto a wire belt 64 or screen where it forms a wet sheet 20. The
polymer particles are large enough to be restrained from falling through the wire belt
64, However, water from the sheet can fall through the wire belt 64 as it begins to

10  dry. Further drying can be achieved by feeding the sheet through press rolls 66 to
mechanically remove water in the sheet or through a vacuum to suction water from
the sheet. The sheet 20 can be supported on a woolen felt when moved through the
press rolls 66. Dryer rolls 68 can then apply heat to the undensified sheet 20 to
accomplish further drying by evaporation. In subsequent densification processing, it

15  is preferred that additional heat and/or pressure are applied by the rolls 70, to cause
the polymer particles to flow and thereby be further locked into the sheet. For
example, rolls 70 could comprise a series of rolls, such as a calendar stack, to lock
the particles into the sheet. As previously described with respect to FIG. 16, a
heated band press could also be utilized for the densification process. The resulting

20  dried and densified sheet 20' can then be wound on a spool 72.

FIG. 14 illustrates another alternative layered sheet 21, made according to
principles of the present invention. In this embodiment, the layered sheet 21
comprises a top layer 36, a bottom layer 37, and an absorbent and cut-resistant sheet
material 20. As described above, the sheet material 20 includes an absorbent

25  substrate 22 and cut-resistant polymeric particles 24. The substrate 22 and particles
24 can be made from one or more of the exemplary materials described above. For
example, the substrate 22 preferably comprises cellulosic material and the particles
24 preferably comprise polymeric material. Also, as noted above, the particles have
an average size of at least about 100 micrometers, and the absorbent substrate 22 is

30  substantially free of any inorganic filler and provided in an amount of at least 50
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\10% & () - $\ 1Q8aa&e( 26 dI28 of the sheet 20, to thereby restrain particles 24 from becoming
freed from the sheet 20 during manufacture. For example, the top layer 36 and
bottom layer 37 can be made from paper, paper-board, paper-like materials, or non-
woven materials. It has been found that when particles 24 become detached or freed
during manufacture of a sheet 20, they may stick to or melt on various parts of the

10  manufacturing equipment. Accordingly, it is desirable to provide one or more
components which assist in retaining the particles 24. The layered structure 21 of
FIG. 14 is one preferred configuration for retaining the particles 24 within the sheet
20. Other methods and/or components could be utilized in addition to or as
alternatives to use of the layers 36 and 37. For example, in addition to or as an

15  alternative to providing layers 36 and 37, a retention agent or aid could be included
within the sheet 20 to further assist in locking the particles 24 within the sheet 20.

In addition to serving a retention function during manufacture of the sheet 20, the
layers 36 and 37 could enhance other properties of the sheet, such as appearance and
performance properties for example, after the sheet is manufactured.

20 The layers 36 and 37 can be bonded or laminated to the sheet material 20,
extruded or thermo-formed onto the sheet 20, or printed, sprayed, adhered, coated,
pressed, or otherwise applied to the sheet 20. Moreover, the layers 36 and 37 can
each comprise one integral layer of material, or a laminate structure having multiple
layers of the same or differing composition.

25 FIG. 15 illustrates a potential method for manufacturing the layered structure
21 of FIG. 14 using conventional paper manufacturing equipment 51, such as
equipment which manufactures paper or paperboard, for example. In this example,
cellulose fibers in solution are continuously provided through headbo.x 162 onto the
wire screen or mesh 64 to form the lower layer 37. Next, as the layer 37 travels

30 along the wire 64, a cellulose and polymer particle slurry is continuously fed through
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make up the structure 21 can then be bonded, pressed or laminated together to form
a densified layered structure 21'. For example, a plurality of heated rolls 66 and 66'
can be provided, such as are utilized in a calendar stack. The structure 21 can be

10  pressed and heated between the rolls 66 and 66', to cause the polymer particles to be
locked into the structure, and to form the densified structure 21', which can then be
collected on a spool 72.

Preferably, the top and bottom layers 36 and 37 are each significantly thinner
than the sheet 20, and have a significantly lower basis weight than the sheet 20. For

15  example, the layers 36 and 37 can each be provided at a basis weight of about 35
pounds per 3000 fi® and the sheet 20 can be provided at a basis weight of about 250
pounds per 3000 fi*. Preferably, each of the layers 36 and 37 contribute between
about 10 to 25 percent of the basis weight of the resulting layered structure, with the
middle layer contributing between about 50 to 80 percent of the basis weight.

20 As an alternative to using the layers 37 and 36 to retain the particles 24
within the sheet 20, the manufacturing equipment can be chosen to accommodate
particles which may stick to the equipment. For example, the equipment can be
provided with blades, such as doctor blades, to periodically scrape material from
rolls or other components. Also, the components, such as the dryer rolls for

25 example, may be coated with a non-stick finish, such as Teflon for example, to
prevent material from building up. As another alternative, the equipment can use air
floatation devices to prevent the sheet material 20 from contacting components.
Processing the sheet material 20 at Jower heat may also prevent the polymer particles
24 from melting and sticking to the equipment.

30 ADDITIONAL EXAMPLES
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10VB( & () - S100( & SAMPLHNREOIOER(A hod ORISK (ond pUBLDSIE)) sty
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1098(& ()-)1098(& ()- ) 1098(& ()-)'1 1098(& ()-)1098(& ()-)oNA410( 10(
, 3710% & () - 169®e&i¢ajly grqund on an attnuon mill to an average particle size of approximately

109 (& () ) 10% 19 d0UBHGH b RBOHHOYAI s AL G & -2
, YA0% & ()10 (weehb.QREEIR) 4189 fp8pery pasticlB)4 Bhe(hixture @ then run on a Fourdrinier-

1%9/2/2&( § ) aalégx%gftn}x)baal’f%g% i‘%‘%% %oc’(iucgrql_g\'\?ﬁn e)n51§1%c9 :{%ﬁ‘ \gx)th Qasm%velght of
about 320 1b/3000 ft’. The paper is subsequently cut into sheets and subjected to a
densification process to improve the cut resistance and shred resistance of the base
paper. During this densification process, the sheets are pressed in a hot platen press
15  at 380°F and 440 psi for 25 seconds.
SAMPLE 2 -
SSK drylap is defibrillated in water to produce slurry A. SSK and eucalyptus
drylap are defribillated in water to produce slurry B. The paper fiber of slurry B
is blended in a ratio of about 75% SSK to 25% Euc. PETG 6763 particles(from
20 Eastman Chemical), cryogenically ground on an attrition mill to an average
particle size of approximately 300 microns, are added to sturry B. The.
particulate material is added at about 38% by weight of the total mass
(paper-+particulate) in slurry B. A three-ply product is produced with the top and
bottom layer produced from slurry A and the middle layer produced from the
25 particulate loaded slurry B. Rolls of undensified three-ply paper are produced
with a total basis weight of about 320 1b/3000 ft*, where the top and bottom
layers each have a basis weight of about 35 1b/3000 ft*. The overall polymer
concentration of the sheet is about 30% (by weight). The paper is subsequently

cut into sheets and subjected to a densification process to improve the cut
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10% & () - a, 10% &pf30o@ £l Ol (a)su@se uegt &éﬂsﬂi@ﬂl&%ﬂ(&savhé shRets are pressed in
10% & ()-a,10% & ()-a, 10%&'() i &
a hot platen press at about 380°F and 440 psi for about 25 seconds.
SAMPLE 4 - (Control Sample)
Southern softwood kraft (SSK) and eucalyptus drylap are defribillated in water
15 to produce a slurry. The paper fiber is blended in a ratio of about 75% SSK to
25% Euc. The mixture is then run on a Fourdrinier-type linerboard machine
produce rolls of undensified paper with basis weight of about 320 16/3000 ft%.
The paper is subsequently cut into sheets and subjected to a densification
process, wherein the sheets are pressed in a hot platen press at about 380°F and
20 440 psi for about 25 seconds
SAMPLE § -
Southern softwood kraft (SSK) and eucalyptus drylap are defribillated in water
to produce a slurry. The paper fiber is blended in a ratio of about 75% to 25%
SSK to Euc. PETG 6763 particles (from Eastman Chemical), cryogenically
25 ground on an attrition mill to an average particle size of approximately 300
microns, are added to the slurry. The particulate material is added at about 30%
by weight of the total mass (paper+particulate). The mixture is then run on a
Fourdrinier-type linerboard machine to produce rolls of undensified paper with

basis weight of 200 Ib/3000 ft*. The paper is subsequently cut into sheets and
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process to improve the cut resistance and shred resistance of the base paper. The

sheets are pressed in a hot platen press at about 380°F and 220 psi for about 25

15 seconds.

TEST METHODS
The following test methods are utilized for characterizing SAMPLES 1-6:

20  Absorbency Rate:

The absorbency rate method described above is utilized.

Absorbent Capacity:
The absorbent capacity method described above is utilized.
25

Absorbent Efficiency:

Absorbent efficiency is calculated as described above.

Slice Testing (Slice or Cut Resistance):
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19% & ()- T4ﬂ(§@@1@7(a)1d utlhlzed to characterlze the shreddmg res1stance of

0% & & 0% &
100;?)& 8 S‘%‘?S’?/?ES 06@“%‘1%@ }%ﬁgf'@m (12)0/()& (/% (12)% & ()-
, 1099 & () Tﬂtﬂe%A&rés)lon Lods ’Ilebﬂ'{ﬂr-'gil)()% & (O)-, ("

, 1099 & 1099 10%)
1043 & 8 C'fl‘(f"}ﬁ‘@‘ X % mcg pquare sample »zxth a ‘l/\.zl?nchl hole in the center.

10% & () - MQE:EWQ N-§5 @\BE&Q%U?&S((% wlile@l%@ﬁ&'[@B’ER@ abraser
10%9 & ()-,10% & ()-, mopl PO=10% ) - &{
g% & ()- teg_tg:%l\gpl(n} .1000 g w¢1gylts:9_@%rgll )mms‘ qf TABE ® tester

;ggg O At A, o
4, Mount sample in specimen holder of TABER® tester. Lower the arms and
start the turntable. Allow rotation for 100 revolutiors at a rotation speed of
approximately 70-75 RPM.
15 5. Remove the sample. Tap the sample on its side to remove any loose fibers
on the surface. Weigh the sample to three decimal points.
6. Calculate the unit abrasion loss as (initial weight — final weight). The units
are Mg nuedalios / 100 revolutions.

7. Test three — five samples per above.
20

o

Report average of sample values.

Taber Abrasion Loss Test (wet):
1. Cut 4 inch x 4 inch square sample with a ¥4 inch hole in the center.

25 Mount Catalog No. H-18 TABER® abrasion wheels on TABER® abraser

r

tester. Mount 1000 g weights on parallel arms of taber tester.

(F8 ]

Weigh sample to three decimal points.

>

Soak sample in distilled water for thirty seconds.
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the present invention exhibit high absorbency, high cut-resistance, and low abrasion
15 loss. The absorbent efficiency, slice resistance, and abrasion loss for SAMPLES 1-
6 are indicated in the table of FIG. 17. As illustrated in FIG. 17, sheet materials
made according to principles of the present invention preferably exhibit an absorbent
efficiency of at least about 0.2 and a slice resistance of at least about 30 kgf/cm, and
more preferably an absorbent efficiency of at least about 1.0 and a slice resistance of
20  atleast about 40 kgf/cm. It is preferred that the inventive sheet materials exhibit an
absorbent efficiency of at least about 0.2 and that (at least the intended cutting
surface of) the sheet material exhibit a wet abrasion loss of less than about 400 mg
per 100 revolutions. It is also preferred that the sheet materials of the present
invention exhibit an absorbent efficiency of at least about 0.2, a slice resistance of at
25  least about 30 kgf/cm, and a wet abrasion loss of less than about 400 mg/100
revolutions. Even more preferably, the sheet materials of the present invention
exhibit an absorbent efficiency of at least 1.0, a slice resistance of at least 40 kgf/cm,
and a wet abrasion loss of less than about 400 mg per 100 revolutions. The cutting

surface of such a material also preferably exhibits a dry abrasion loss of less than
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e sheet material of claim 1, wherein said sheet material further comprises a
substantially fluid-impervious barrier layer substantially continuously covering either of

said surfaces.

3. The sheet material of claim 1, wherein said cut-resistant material comprises a

substantially non-absorbent layer having holes.

4. The sheet material of claim 1, wherein said absorbent layer comprises a fibrous

material.

5. A multi-purpose sheet material comprising:
(a) an absorbent layer having opposing first and second surfaces;

(b) a cut-resistant support system in contact with the absorbent layer;
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10. The sheet material of claim 5, wherein said support system forms an ordered pattern.

20
11. The sheet material of claim 5, wherein said absorbent layer defines an essentially
continuous network and has a plurality of discrete compartments therein, said

compartments forming a reservoir.

41



109 & ()- , $1099)9& ()- H&) 10%J$) US&' () - YI0L1) L1OL1) L: +M+++, M, | [: A410L1) L
T 1099)98& () - , 1098)9& ()- ,91090)9& ()- , @0u)9& () - RlO%)1_?&0f;} 2003
S1099)9& ()-,,,--b..|[:A410L1)L ,!11099)9& ()- ,| 109)9& ()-
,1099Z(9& ()-f , 109@)9& ()- , 1098)9& ()-
,YMLO9®) 9& ()-./i//1h12|[: A410L1)L ,/1099)9& ()- , 3. @O0W)9& () -
, (10907 (9& () -z ,1y&1090)9& ()- , $1090)9&' ()- , f#1098)9& ()-22222222: 3vU410
, 109&) &&' | 109&) && 0% & V&) && - 109)9109)9109) 9
,Y7102’/<9) 95&) (}2 B}@:y#@s 41)3@5111 (l)ﬁeﬁ&rw Wslgrfmm}%@segbem %@W&)@Q%aﬁ fous
, 109R) &&' () -, ,Y 10%R) &% ()- ,L109%&) &&' ()- ,F 109&) &&' ()-56667777|[:vU410 ,
|1 109%R) &8¢ () materig. y109%&) && ()- , 109%&) && ()-, ,, 10%&) && ()- , 10%&) && () -
T1098\) N& ()- 72888-:::|[:VUA10 . ,/GLOYR)&&' ()-, 3. g10%&) &' () -
(10%)&& ()-z, ,y&l0%&) && ()- ,$@0%&) && ()- , sf #S10%) &' () -

L1 0) A A vUALO , $109R) 8& () -  , @LO%R) &&' () - 10&) &108&) &108) &,
F710%&) && ( 1QURIREE A a1 ik SVEXT Yoozt v,
STt hg/(iolg% %@?{«)&ha}%lgg%% fog‘i{gs)eﬁﬁsaﬁa slgfoﬁsyﬁein&éghg&m Mﬂlﬁtlc
, 9: 1098) & @%’T%::El) >>>| [ vU410 10%& ()-, ,109%& ()- 410%3& O-, I

10968 () - L 1096& () - >X?2?76@E@H@ [ VU410 , ", &10%& () -,
,#1098& () - llO%B&()-, ' 1098& ()- ,s9910%%& ()- , T
10968 () - H@*AXAAH vu410 , 1 7MLOYB& () -, , @@O0%& ()- ,L0z10%& () -,

Ly, 10988 ()- . *1098& ()- , F( 1096& & _ AAAAAAAFB) BVU410 |, 1098& ()-

, 1098& () - &i%@&bs(oybemmtmwm e @b@a*res)lstantgm&O(Iu)rlplegsseccq [:vW410 |,
10988 ()-. ,1096& ()-, ,1096& ()- , 1098& ()- , @ 10%& ()- ,g

1098& () - ClVDarrElte[ria\l/,lM}idﬂein the.?e(heéﬂ%&iil)comprismb(:l)t-subst#b”tél;O%S&' O)-

110988 ()- , f10%B& ()- , SOSH109B& () - EEl EoEEF6F| [: vU410 | |7 109%& () -,

, @- 10%8& ()a‘e leasﬁlaﬁg@& x@hstant éﬁ@ﬁ?@‘%o@pﬂsed & cl@?@igsta(n} YE artic[kd @ REOF F;

F<FI FFFFVU410 , @ , -0, 10988& () -, YUS1098E () - 10$10$10$
1095& u41o , flO%B& L1096& ., 1098& () -,

yo%&@lé) E@W@ ra\é 1096& () - CHSHH#I()>I | ||[S vU410 ,() 1096& () - ,()
*Y10%B&

L 210988 () - 4 gt %ﬂlf &?&%&%&6@1 &ﬁl@éﬂ 2’%}“1‘8(]%9&% bikas 1 the psorpsnt

1710988 ()- , 3109%8& * 01 10988 () - JIKHKKKSL| [ : NA41010 , ! 1098& () -

1098& () -, ,wtﬁ@%&w - L, 1098& ()- , 109%& ()-

, Y4098%& ()-5LTLLLMAMGM [ : NA41010 , f; 10%& ()-, ,S&L0Y& ()-, ,#1098& ()- ,
, 1 1098& () - whef¥@he' sheet mal&db&xifipits a darmsibtanceHddat leagt ab8hitc30 Kdfieadiang 23] ¢
"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
" Headi ng 83] ﬁBsd'rlb‘iQi@@fﬂ%ﬁkn@?bﬁ atleasPabA 012, B 29/eR@Mradi®Nloss of less than about 400

") 34<EBNW i p5u{ Qu5. M 3gv/ 1 E' // 8Y: >; CGGINPRTVXZ\ " bdf hj | nprt vxz| ~

(, 7?1 WsQx'/ ' :

nl Fbl 1™ #o%() E?B%A‘!{?g%%‘g@@cm KNAPQESWZI\ | ) be” f hl npgor st uuwaxy| ~~J&vr VK
B ) y-Z[ 8nG#tUXJI) ~nCQLO<A5p6V[ cT|m ~_M

t @ntYO_%ln| OVKk: Or OTj : Ps! 7Zp@/z&<"t 2Un5Xn; 0X) a[ $t XN8[ Gvh

WOD#4$$% ( D* +,.2:357:"; }=>H@\ BC E6FFcH J5LGMV . . .

| " HSUR () *+, 15 Bheartiglg ?ggscne in claim 14, wherein the cut-resistant additive comprises a
<=>?@\BCDEFGHI JKLMNOPQRSTUVWWWKYZ[ \ | A" abcdef ghi j kl mopqr st uvwxyz{| } ~

" #$9R' () * +, substmnPiai 60i88bsorben? [@yRORIEHGHA)¢d. MNOPQRSTUVWKGTi mes New

RomanAri al Couri er New'h Root EntryWrdDocunent

" #$9R () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

20  16. The article as recited in claim 15, wherein the substantially non-absorbent layer

comprises a polymeric layer having holes.

17. The article as recited in claim 14, wherein the discrete areas comprise epoxy

material.
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18. The article as recited in claim 14, wherein the sheet material exhibits a dry abrasion

loss of less than about 300 mg per 100 revolutions.

5 19. The article as recited in claim 14, wherein the sheet material exhibits a dry abrasion

loss of less than about 200 mg per 100 revolutions.

20. The article as recited in claim 14, wherein the sheet material has a basis weight of at
least 100 pounds per 3000 ft*

10
21. The article as recited ‘in claim 14, further comprising:

a thin absorbent layer attached to the sheet material.

22. The article as recited in claim 14, wherein the cut-resistant additive comprises at

15 least two different materials.
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