WD 03/ 068492 PCT/ US03/ 03957 PROCESSI NG SUBSTRATE AND/ OR SUPPORT SURFACE
AND METHOD OF MANUFACTURE THEREOF 5 Rel ated Cases [0011 This application
is a contwowabssamz i n-part of serial nunber 10/075, 020, fi lred/usbetsvaary 12,
2002, entitled "Processing Substrate and/or Support Surface,” which is a
continuation-in-part of serial nunber 09/677,663, filed October 2, 2000,
entitled "Processing Substrate and/or Support Surface." 10 Technical Field
[ 0021 The present invention relates generally to protective nedia, and,

nore particularly, to a processing substrate and/or support surface whi ch
i s di sposabl e. 15 Backgr oBROGESSING R EEANDER hacteria, i quids,
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of posgsibility of food-borne illngspdr€asktish, fow and ground neats;
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increased potential for food-bor rkechhicigsisld particul arly when contact is
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15 Background Art

[003] Management of bacteria, liquids, fats and other waste during the preparation and
handling of foods is of concern in food handling areas. Typically, such areas include the
kitchen, although modern lifestyles include out-of-home occasions such as social and
recreational gatherings where food is prepared, transported and/or served outside of the
20  kitchen. Foods of particular concern from the standpoint of possibility of food-borne
illness are fish, fowl and ground meats; although all foods present some degree of risk.
Current media articles discuss the fact that the common cutting boards used in the
preparation of foods are a source of food contamination. Other commonly used food
preparation surfaces, such as countertops, also present some risk. Specifically, it has been
25  found that bacteria can become entrapped in surface imperfections of the cutting surface,
resulting in a surface that is difficult, if not impossible, to clean and/or sterilize. The
cutting surface thus becomes capable of transferring bacteria to other foods, which
provides a favorable media for pathogens to proliferate, resulting in an increased potential
for food-borne illness, particularly when contact is had with high-risk foods. In fact, some
30 foods considered to be pathogenically low-risk, such as fresh fruits and vegetables can

become contaminated, waiting for the right environment for the bacteria to proliferate.



-2 [004] Another issue with cutting boards is the transfer of juices from
the cutting board to other surfaces in the kitchen due to the fact that
the cuttiwiQoboesugk i s normal |y not designed to capture an@CTarsbziIs] ui ces
during the cutting operation and thereafter through final disposal. In
addition to the inconveni ence of havi n%s_to cl ean the countertop or other 5
surface(s) exposed to the juices, a possibility exists that other food
itens placed on such surface(s) may be cross-contanm nated. [005] Products
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a food prieesyr airb@itsSite inMe nitik&plabs ey tat htePsht IO YATFBIRLisshds bNGquigUks | ng; 3.
a food preparation surface which prevents and/or selectively manages 20
nmovenent aniédeetefia managemepbduring cutidns andrgengrakipod ipreparationg Howeyee these f ood
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that may be used. 25 in food service applications.to prevent the .
cr oss- corftanged and the verrk suidess. AMeo. bpeteiimaedetpingd whishocan sauss GBlayRYIAH ng

cl ean-upwggu&g tfQprises a porous layer that allows nmaterials such
as oil or ur to pass through, an absorbent |ayer that holds the
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ensures that %Hfﬂfgﬁt erials. do not contamnate a food preparation surface.
The sheet™$4¢ AWV AEBLUESch as for rolling 30 dough, absorbing excess

noi stiyre, naki ngysangybiehas dispodabicnattiptarticmst i 9fiallp Rhfresistant and
also entraps and holds waste and bacteria;
2. afood preparation surface which prevents food movement during
cutting;
3. afood preparation surface which prevents and/or selectively manages
20 movement thereof on the counter top during cutting;
4. asingle-use food preparation surface which is easily disposed of while
securely containing contaminants; and
5. asingle-use cutting surface that lays flat during use.
[007] Coggins U. S. Patent No. 5,520,945 discloses a disposable sheet that may be used
25  in food service applications to prevent the cross-contamination of foods and eliminate the
need for time-consuming clean-ups. The sheet comprises a porous layer that allows
materials such as oil or flour to pass through, an absorbent layer that holds the materials
passing through the porous layer, and a barrier layer that ensures that the materials do not
contaminate a food preparation surface. The sheet has multiple uses such as for rolling
30  dough, absorbing excess moisture, making sandwiches, cutting breads and condiments,

and drawing excess oil away from fried items. The disposable sheet is only disclosed for



and drawi ng excess oil away fromfried itens. The di sposable sheet is only
di scl osed for WO 03/068492 PCT/ US03/ 03957 -3 use with itens that do not
require aworeemes49e cutting, and hence, is not adapted for PaIasSoswioR7itens
that require substantial cutting pressures, such as neats and hard

vegetabl es. [008] Thonpson U S. Patenf No. Re. 36,717 discloses a
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to resist the escape of fluid fromthe absorbent material. [011] PCT
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sheet and a non-skid nateri al Summary of the Invention [[012] I n
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secongd | ayeérbemGhattdlat a portion of the second surface area is laterally
di sposed outside of the first surface area. BOlB According to a further

aspect of[0iHe REpehlishedhanplication nuaber WO H0RIB0P diselosesianfiexible mat for

absorbing liquids on floors or other surfaces. The mat includes a waterproof backing layer
and a foam sheet formed by polymerization of a water-in-oil emulsion. The mat can
optionally include a liquid pervious sheet and a non-skid material.
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Summary of the Invention

[012] In accordance with one aspect of the present invention, a single use processing
substrate includes a first cut-resistant layer having a first surface area and including a first
absorbent ply and a thermoplastic material ply. The processing substrate further includes
25  asecond layer having a second surface area and including a second absorbent ply and a
thermoplastic material ply, wherein the first layer is secured to the second layer such that a
portion of the second surface area is laterally disposed outside of the first surface area.
[013] According to a further aspect of the present invention, a single use processing
substrate includes a first cut-resistant layer having a first surface area and including a first
30  absorbent ply disposed below a ply of thermoplastic material. The processing substrate
further includes an unfolded second layer having a second surface area and including a

second absorbent ply disposed above a ply of thermoplastic material, wherein the first



substrate includes a first cut-resistant |ayer having a first surface area
and including a first 30 absorbent ply disposed below a ply of

t her nopl awDios/oesberi al . The processing substrate further pcmalSosie®san
unf ol ded second | ayer having a second surface area and including a second
absorbent ply di sposed above a ply of Lﬁernnplastic material, wherein the
first WD 03/068492 PCT/ US03/ 03957 -4 |layer is secured to and substantially
centered on the second | ayer in at |east one dinension such that a portion
of the sagahqs JLLfAGS afid ﬁﬁsﬂaﬁtiil?&h%id’oﬂh%@@&ﬁq 18k § el ofdWindcnSidh
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barrier layer includinga.ther | astic_rmateri | erein the barrier
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and havi ngewred tohe dirst apsrbena biyer.porti on, wherein the first, second, and

third materjals are forned intp a_roll.. [016 accordance with yet
anot her a@bﬂptln&?cqrﬂ@cs R e liseie _L%Peg‘g sighepissat THEBEYL iSHES st r at e
i ncl udes ;g'oéésﬁﬁ SRS BRI s |a3ﬁrf§’crmat¥&¢i1ﬁglg{éi%gga{lﬁ]uq{-}ferﬁﬁﬁblé, ARG tatf the

paperboard Is at |east 150 pounds per 2 and a second polyneric |ayer
secur ed tsorfagrear®ia fecomt mptapardispmsedl adigasnt thejfiest ehateridhengbawinga liquiday er

provi des barrier.for_.the substrate. 17 n, accordance w.th a,further
Pepect  ofBeRBeTaLis Theorone “BsFue el MR ERHEAERal HiphBico
processi ndjuixhé fdcend AeletidbsdiaeingtaRfui®imperaiehile Portdnf Wherein thY EEst,
including a liquid absorbent ply adg' acent to a cut resistant ply and
provi di ngeeensiearshidird agaserialsare fimied 180 3oHui d i nper neabl e ply. The net hod
further i u L D yers such
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char act erprsdessing substrate includes a first paperboard layer, wherein the dry basis weight of the

paperboard is at least 150 pounds per 3000 fi* and a second polymeric layer secured to the
20  first paperboard layer, wherein the polymeric layer provides a barrier for the substrate.
[017] In accordance with a further aspect of the present invention, a method of producing
a single use processing substrate includes the steps of providing a first layer including a
liquid absorbent ply adjacent to a cut resistant ply and providing a second layer including a
liquid impermeable ply. The method further includes the steps of treating at least one of
25  the layers such that at least one layer has a liquid surface tension lowering characteristic
and assembling the first and second layers.
[018] In accordance with still a further aspect of the present invention, a single use
processing substrate comprises a first cut-resistant layer having a first surface area with a
width and including a first absorbent ply and a first thermoplastic material ply and a
30  second layer having a second surface area and including a second absorbent ply and a
second thermoplastic material ply. The processing substrate further includes a plurality of

adhesive portions securing the first layer to the second layer, wherein each adhesive



and assenbling the first and second | ayers. [018] In accordance with still
a further aspect of the present invention, a single use processing
substrat ewoonjoss4ses a first cut-resistant |ayer having a fPcmatSozesvsace area
with a width and including a first absorbent ply and a first thernoplastic
material ply and a 30 second | ayer haijng a second surface area and

i ncludi ng a second absorbent ply and a~ second thernoplastic material ply.
The processing substrate further includes a plurality of adhesive portions
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singl e use processing substrate includes the steps of providing a first
| ayer Shawa smgleusaprdedssiagdubstratelidéindesah¢ steps of pipadingerfirstayerddjmgent to a

cut resistapt pl.y,and providing,a ecand | ayer .incl udi | i quid
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adhesi ve seéondtlaye® afdludifea ﬂﬁuﬁihﬁlﬁbﬂr@%ﬁ fmpsmn@fmthoa Ifin@ifer @hclhdes tid dtéds drayer
or second |ayer so that the adhesive forns a pl urallt% of adhesive
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pr oduoi ndomges thegltlee wiith pf the dstilngr anbednadtiag toaliquid alssokemt plyap tied  provi di ng
a first layer . having a wdth and including a liquid absorbent ply adjacent
to a cut SEeHd®SHt ply. The 15 method further includes the steps of
providin S ¥ | I ek J appl yi ng
et ve 117 HE AOrAPLE ity MRS adbesl S prosPREF{TER0 2 BelfndBF 700
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[ 021]151 N GRS ARECinBiullBs ik sfebs aNRbiidingasRestd B etihgudheaeiiuid nvention, a
processing substrate includes an absorbent material |ayer and randomy
spaced stimpemareable ply hed apnbying ediesivate thediquil ahsobent pIy ofithei figet layertspghat
absor be ntthé%h%giiv@ko&n%%eﬂ’lmfaﬁ{yrgf%ghc%i\%%ortions. The method further includes the steps
of deactivating at least one section of each adhesive portion and contacting the liquid
absorbent ply to the second layer.
20 [021] In accordance with still another aspect of the present invention, a processing
substrate includes an absorbent material layer and randomly spaced strands of
thermoplastic material disposed on a side of the absorbent material layer forming a cut
resistant and liquid pervious surface.
[022] In accordance with an alternative aspect of the present invention, a method of
25  producing a processing substrate includes the steps of providing an absorbent material
layer, moving the absorbent material layer, and depositing randomly spaced strands of
material onto a side of the absorbent material layer to form a cut resistant and liquid
pervious surface.

[023] Other aspects and advantages of the present invention will become apparent upon

30 consideration of the following detailed description.



resistant and |iquid pervious surface. [022] In accordance with an

alternative aspect of the present invention, a nethod of 25 producing a

processi ‘yoddbetspnt e i ncl udes the steps of providing an alpsoruseso3ssnt eri al

| ayer, noving the absorbent material |ayer, and depositing randomy spaced

strands of nmaterial onto a side of the.absorbent material |layer to forma

cut resistant and liquid pervious surface. [023] O her aspects and

advant ages of the present invention will becone apparent upon 30

consi deration of the fol | owgyerdnkaidiif SEBEDER}ih&N. WO 03/ 068492

PCT/ US03/ 03957 -6 Brief Description of the Drawi ngs [024] FIG 1A

conpri sesi024] iHGmbArdomprisesanofometpc yims of aprosedssigrsabsiratecasordingtotaneone

enbodi nment b 025] FIG 1B conprises an isonetric view of a processing
CYPA g to 5 another embodinent; [026] FIG 2 conprises a side

ud

substraten?;l

el evati ongbs|viE@. 0B coBPribésamasshdttic S1Euss T BHdcakink lstbstrhte ackORfg t6! G 3
conprises a sectional view taken generally along the |ines 3-? of FIG 1,

[ 028] 5FI @notherenpediment; a per spective vi ew of apparatus for producing

pr ocessi S t S .as sk i [GCS,. 1A 1 2 FlG, 5 rrises an

i sonetri gg%/?]evLiﬁ gif EEB%PB%&?SS?“%\S&SVU g{lzarlfaét§ P 8@@8#’ g?Jr?gsn?%sugﬁ%?tﬁgﬁ ICtﬁeT'Erlt’)odi ment ;
[030] FI G027 IGPB icemprise’ al seotival viewMhlesh gehellp alongsisd Inges SUbsf Fid. 4 ;

accordi na t o another enbodinent; [Q31] FIG 7 conprises a cross sectional
vi ew of HPEBl &G4 cpmprijespnerspgetiefiew & apnaratis repradueingpegesting processi ng

subst r at g, 8GHALAE M RifReiN§h. enmbodinent; [033] FIG 9 conprises an
isometric rear view of a procedsing substrate according to FIG 8; [034]

Fl GS.1010-[029]c ditfr b semptisas auiisnsetid viewodfegsdcegsing baistrateascadimgno angthéo ot her
20 enbodi rr%g}ts; 035] FIGS. 14 and 15 conprise isonmetric views of
processi iPOdB8 ates in roll form

[030] FIG. 6 comprises an isometric view of a processing substrate according to another
embodiment;
[031] FIG. 7 comprises a cross sectional view of FIG. 6;

15 [032] FIG. 8 comprises an isometric view of a processing substrate according to another
embodiment;
[033] FIG. 9 comprises an isometric rear view of a processing substrate according to
FIG. §;
[034] FIGS. 10-13 comprise plan views of processing substrates according to other

20  embodiments;
[035] FIGS. 14 and 15 comprise isometric views of processing substrates in roll form;
[036] FIGS. 16-19 comprise cross sectional views of processing substrates according to
other embodiments;
[037] FIG. 20 comprises an elevational view of a processing substrate according to

25  another embodiment;
[038] FIG. 21 comprises a cross sectional view of a processing substrate according to
another embodiment;
[039] FIGS. 22 and 23 comprise isometric views of apparatus for producing processing
substrates according to further embodiments;

30 [040] FIG. 24 comprises a cross sectional view of a processing substrate according to

another embodiment;



[036] FIGS. 16-19 conprise cross sectional views of processing substrates
according to other enbodinents; [037] FIG 20 conprises an el evati onal

vi ew of awproomesist ng substrate according to 25 another emoadisomotos7 [ 038]
FIG 21 conprises a cross sectional view of a processing substrate
according to another enbodinent; [039]7_FI GS. 22 and 23 conprise isonetric
vi ews of apparatus for produci ng processing substrates according to
further enbodi ments; 30 [040] FIG 24 conprises a cross sectional view of a

pr ocessi ; i . i : :

T soa/ 486710, 3 Pk, b TR EboERRg P op Koo B e piy
of the tcnmbkmajeaccofdingtpra)fuﬂheﬂeng)odﬁnm;rate according to a further

Fop. | ayerlV8 o It 46 Egupiies S UPLYPRRE TURLBTAFHGTY O Liedoh By eGP ORI 5
[043]  FI GubgfatE AEBFIISED ABtheSORBbdilnent/i €W of an apparatus for producing a
processing substrate as shown in FIG 25; [044] FIG 28 conprises an

i sometr i d043lewW 16k 27 nanprises ap prmetis vitwrofan edparaiug fer produsirgssprogessingst r at e

as shown in FIG 25 [0 |G 29 conprises a plan view of a processing
subst r at esuﬁg{:aé‘?msﬁ‘ﬁwﬂ[ﬂr’ﬁ%lﬁ@t’her 10 embodi ment; [046] FIG 30 conprises a

sect i onal [oy4jeV¥ICf 2@05&1%§§es an i WieRfoflahther Apastisr podhsihgat e of FIG
30 along the lines 30-30; [047] FIG 31 conprises a sectional view of a

second erioerssipgsubsirate 8 st sslliGngS; substrate of FIG 30 along the lines
S T T s e S T L R T S
of the prasegishag, substrate of FIG 32 along the |ines 33-33; and [050]
G TR 83 oS Skl i oo SRR R o e 254 "0 e

substrate of FIG. 30 along the lines 30-30;

[047] FIG. 31 comprises a sectional view of a second embodiment of the processing

substrate of FIG. 30 along the lines 30-30;

15 [048] FIG. 32 comprises a plan view of a processing substrate according to another

embodiment;

[049] FIG. 33 comprises a sectional view of the processing substrate of FIG. 32 along the

lines 33-33; and

[050] FIG. 34 comprises a perspective view of an apparatus for producing the processing

20  substrates of FIGS. 29-33.

Description of the Preferred Embodiments

[051] Referring now to FIG. 1A, a processing substrate and/or support surface that may
be used as a food preparation surface or sheet 10 preferably is planar (i.e., flat) in shape.

25  Alternatively, as seen in FIGS. 1B and 2, the sheet 10 may be tray-shaped and includes a
substantially planar central portion or base 12 and inclined or curved side surfaces 14a-
14d, wherein the base 12 and side surfaces 14 together define a generally concave
structure. The side surfaces 14 may be formed by folding and/or scoring the sheet 10 at
corner portions 15a-15d and optionally folding or scoring the sheet 10 at portions 13a-13d

30 intermediate the base 12 and side surfaces 14. The inclined or curved side surfaces 14
could alternatively be formed by any other process, such as forming through the

application of heat, vacuum forming, vacuum pressure forming, or the like. If desired,



20 substrates of FIGS. 29-33. Description of the Preferred Enbodi nents
[051] Referring nowto FIG 1A a processing substrate and/ or support
surface tweto3ness92 be used as a food preparati on surface orCIThses/03n87
preferably is planar (i.e., flat) in shape. 25 Alternatively, as seen in
FIGS. 1B and 2, the sheet 10 may be tragy-shaped and includes a
substantially planar central portion or base 12 and inclined or curved side
surfaces 14a- 14d, wherein the base 12 and side surfaces 14 together define

a general fE‘XI?ICt‘BQﬁ: ol 1n031tnt&ﬁ Gl Eﬁfe%cg;?_ 84 gi.ta@ % e ?%\fi@é&e Fot éxﬂﬁﬁﬂeb@rﬂ{i H TR iRY

fol ding and/or scorin e shee rner portions 1ba-15d and
opt i onal Isidef smifdeasd 4o+l 4s amayi begenifiey alte provide aflatpdge sunfice 13 -niBbe3iented

i nternediate the base 12 and si 14 The inclined d sid
Cur  aces QBT & 15F AACUBIG SIS T BER AOEsay NG ot el BF CRBSLoh i as

form ng tmQUBRFLrIKly, AMBLEIE AbH RBesRhril) SRE shetR T WThicARE] 18 on¥ BRIEWIE RE #SSUr €
formng, or the like. If desired, WO 03/068492 PCT/ US03/ 03957 -8 fewer

t han Bourcuttinglsurfect ariaje shestfsuppestinglamaryiclser ps abiatisd forfsalatinganmpriécleonl y t he

i nclined ide surfaces. 14a-14c bhe e ovyed. t,0 ovide a f] at_ edge
LOr hoel TR R HAE ol IS oy OF 4 SRUL 3 SRihP RB{RM o GuhleBhr Bl
surface dfrRfowit, drth€likd! 6 a4l food PRpaRE6N SndiedtesiaGhanageient sRe&f er abl y,
al t hough not necessarily, the sheet 10 is intended for one tinme use as a 5
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during the food preparation, transport and/or disposal processes.
Addi t i onatdste woducts adrantanghants theeefrohedyringQlispwgalbe  sufficiently flexible

| . d fold th 1 f
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15 cut-resistant, |iqui d-tﬁgr meabl e topﬁ@or gl;&Jfgper portion or {Ma%er 16, which
subst ant ipagvepts the intagnity of the shept £ a3 & Whele (arb is parsiculay theslayendfofieny and, in
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liquids through the layer 16. Preferably, the upper portion or layer 16 is made of a
material sufficiently durable to withstand aggressive cutting of meats, vegetables and other

20  food items by a serrated or non-serrated blade, particularly in the situation where a cutting
motion is applied to meats, poultry or fish (or any other fibrous protein material) that
results in the application of cutting force components in multiple directions to the item. A
serrated blade presents a series of equally or non-equally spaced points or tips to the upper
surface of the layer 16 that can snag or otherwise catch on edges of the material used for

25  thetop layer 16. Because of this it is generally preferred (although not necessarily the
case) that the top layer 16 have irregularly or randomly spaced openings therein that
prevent any points or tips from contacting material below the layer 16 during cutting. In
this way, the possibility that the integrity of the sheet 10 would be compromised is
reduced.

30 [053] In addition to the foregoing, the upper portion or layer 16 preferably has an upper
surface 17 that is textured or otherwise formed to prevent slippage of items thereon during

processing.



| i quids through the |ayer 16. Preferably, the upper portion or layer 16 is
made of a material sufficiently durable to withstand aggressive cutting of
neats, veweotoabssas2 and other 20 food itens by a serrated @®CTrusn3/@®sT at ed
bl ade, particularly in the situation where a cutting notion is applied to
nmeats, poultry or fish (or any other fId)I’OUS protein material) that
results in the application of cutting force conponents in nmultiple
directions to the item A serrated blade presents a series of equaIIy or
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multiple desired characteristics. Still further, the sheet 10 may include one or more layers
or portions that are not differentially treated during production in combination with one or
20  more layers that are differentially treated during production. For example, the sheet 10
could comprise a single layer that is liquid absorbent, but which has a first surface that is
treated (by any suitable process, such as the application of heat or a chemical additive)
during production to produce a cut-resistant, liquid-permeable surface. The sheet 10 may
further have a second surface opposite the first surface that may be treated by any suitable
25  process (for example, as noted above) during production to produce a slip-resistant barrier
surface. Alternatively, the sheet 10 could comprise two layers, a first of which provides a
slip-resistant barrier surface, and a second of which provides a cut-resistant surface. In
this case, the liquid absorbent layer may be omitted, or the liquid-absorbent material may
be provided as part of one of the first or second layers or as a separate layer. Still further,
30 the slip-resistant surface and/or the cut-resistant, liquid-permeable surface could be

omitted, if desired.



15 each inparting one or nore desired characteristic(s) to the sheet 10. In
addition, the sheet 10 may conprise a single layer or portion or multiple
| ayer s orwpoesnésasss wherei n each |layer or portion is nadepofi/used/es9fal t hat
is differentially treated during production to obtain nmultiple desired
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limited to polyolefins, such as polyethylene (PE), polyolefin metallocenes, metallocene

20  polypropylene (mPP) or polypropylene (PP) including homopolymers and copolymers
thereof, polyester, such as polyethylene terephthalate (PET), polystyrene (PS), polyvinyl
alcohol (PVA), polyvinyl chloride (PVC), nylon (such as nylon 6 or nylon 66),
polyacrylonitrile (PAN), acrylonirile-butadiene-styrene (ABS), ethylene-vinyl acetate
(EVA) copolymer, multi layers of the same or different polymers, blends and recycled

25  polymers (including polymers that are cured by ultraviolet or visible light, an electron
beam, water or other curing agent). Addition of one or more filler(s) may be advantageous
both from a cost advantage as well as improvement of modulus, heat distortion and cut
resistance. Preferably, each stream is approximately on the order of 1-100 thousandths
inch (0.0254mm — 2.54mm) wide and are deposited at equally-spaced locations on the web

30 42 approximately 1-500 (0.025mm — 12.7mm) thousandths inch apart. Alternatively, the
streams may be deposited at non- equally spaced locations on the web 42 and/or may be of

differing widths and/or may be deposited at different points of time. Still further, different



the layers 16 and 20 nay be joined at spaced | ocations to create voids
between the layers 16, 20 which serve to attract and retain |iquid(s)

t herei n bwoaapssdbary action. 15 [0581 FIG 4 illustrates @&0TAmoanmsUS t hat
may be used to produce a nunber of cutting surfaces as shown in FIG 1A
An extrusion die or other delivery dev_ilg_e 40 deposits thin streans of

nol ten thernoplastic onto a web 42 of I'i quid-absorbent material, such as
cellulosic tissue or batting. The nmaterial deposited on the web 42 is
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pattern ablls #a 44bnBreferittisghtheroll 44a it bmocthaad dlic @llrddpdat b phirdagwénce or

pattern, diamond-shaped or other shaped protrusions 46 on the surface thereof. The protrusions 46

20  deform and spread out the still molten thermoplastic streams to transform the linear
streams into a desired two or three dimensional pattern of thermoplastic resin on the web
42. The web 42 then passes between one or more additional pairs of rolls 48 that further
spread out and/or flatten the thermoplastic streams and impart a desired texture thereto.
The resulting surface provides cut resistance and prevents food from sliding thereon

25 [060] If desired, any pattern can be created on the web 42, for example, a random pattern
or a crisscross pattern could be created by drizzling, spraying or otherwise applying the
material thereto.
[061] Thereafter, the web 42 is inverted (i.e., turned over) and the layer 20 is formed in
situ by lamination or other delivery of a thermoplastic or other material onto an

30  undersurface 50 by an extrusion die or other delivery apparatus. The layer 20 may
alternatively be formed without first inverting the web 42 by any suitable process. The

layer 20 may be formed of any of the materials described above in connection with the



10 the repetition frequency may be established at a value |less than or
equal to N. In any event, the choice of materials, sequence or pattern,
and the |wkasabdfsert the physical characteristics of the pexuisSos/myssurface.
[0591 If the upper layer. 16 is to be smaller than the size of the |ayer
18, then the streans are deposited onl y_on a center portion of the web 42.
In addition, the flow of 15 thernoplastic resin is periodically interrupted
so that discrete portions of web are fornmed having thernoplastic thereon
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arrangements of various barriers, absorbent and cut/physical abuse resistant mechanisms
for the management by containment or isolation of wastes and bacteria encountered during

20  food processing, such as cutting, draining and accumulating (staging). All of these
processes involve the use of a generally horizontal work surface, where the embodiments
herein may be advantageously employed. In general, of the processing substrate may
include N layers or other portions which may be arranged in a suitable or desired fashion
to obtain the desired mechanical, absorbent, barrier, and/or other characteristics.

25 [064] A preferred embodiment utilizes the cut resistant layer 16 as the top layer, where
the cutting operation is performed. If desired, the layer 16 may be omitted and the cut-
resistant surface could instead be provided as part of the bottom layer 20. In this case the
cut-resistant surface would need to be impervious to liquid and the material of the middle
layer 18 could be exposed directly to the item being cut. This alternative may result in the

30  possibility of material transfer from the layer 18 to the food, although such possibility can
be minimized through careful control of materials and design. For example, in an

embodiment where the liquid absorbent layer 18 is the top layer, effort should be made to



W I m ngton, Delaware) may alternatively be secured to the underside of the
web 42 by any suitable neans. [062] The layer 20 may be forned with a
pattern owotoaxts4pe by enbossi ng and/or rmay be 10 coated @cTheod/eoased or
otherwise formed with a slip-controlling (such as slip resistant) or
adhesive material. The slip control ma¥3be provi ded by a continuous or

di scontinuous surface of the layer 20, as desired. The resulting coated
web is then cut at appropriate locations to formthe cutting sheets. [063]
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to the mat
a barrier layer of polymeric material as described above in connection with FIG. 4. A

second sheet could alternatively be envisioned for light food preparation (such as

20  assembling sandwiches from pre-cut foods) including the same three layers in different
proportions. This might comprise an upper layer of PE or PP having a thickness
substantially less than the thickness of the upper layer of the first sheet, a middle layer of
cellulosic absorbent material identical to the material of the middle layer of the first sheet
and a barrier layer of polymeric material identical to the material of the barrier layer of the

25  first sheet. The thicknesses of the middle and barrier layers of the second sheet may be
different than or identical to the thicknesses of the same layers of the first sheet. This
provides a sheet having lesser cut resistance than the first sheet, but still provides a sheet
having the desired absorbency and barrier characteristics appropriate to the intended
application for the sheet. Still further, the cellulosic material of the middle layer might be

30 replaced by a more oleophilic material, such as nonwoven polypropylene or the same or a
different cellulosic material that has been treated to increase the oleophilic properties

thereof, to form a sheet for managing oil during food preparation.



bottom | ayer 20 significantly reduces fiber transfer to the food. Many
other comercially 5 available techniques for mnimzing transfer of

mat eri al (WD o8x6sb2 For exanpl e, various thermal enbossi n@Cpatsv&o39s7 coul d
be used. Care should be taken to ensure that the absorptive capacity of
the material of the layer 18 is mininmalhy affected by the node of bonding.
[065] Qther arrangenments can be envisi oned such as

t hernopl astic/cellulosic 10 congl onerates or agglonerates. In these
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oi | during preparatidn. WO 03 68492 P US03/ 03957 -

edge of a hole The film can be made of virgin polymer or blends of virgin and recycled
materials or from recycled materials alone. As noted above, fillers or pigments to increase
20  opacity, optimize desired properties, and/or reduce cost are options. Alternatively,
porosity can be achieved using different processes such as pre- or post-lamination, lost
mass process, leaching or scavenging.
[069] The cut resistant layer 16 can alternatively comprise other cut resistant structures,
such as netting, fabrics or scrims, so long as the layer allows easy passage of juices and
25  other liquids through to the absorbent layer 18. In each embodiment, the minimum
thickness for the layer 16 is approximately 5 mils (0.127 mm) for unfilled materials, but it
may be possible to achieve adequate cut resistance with thinner arrangements.
[070] Care should be taken to use food contact approved materials. The use of a
discontinuous layer affords a cut resistant barrier that keeps the material of the layer 18
30 from the surface of the item being cut. Also, the discontinuous layer lends itself to being

easily disposed of due to ease of "wadding" by the user



[067] Any of the enbodinents disclosed herein provide a processing and/or
support surface that retains liquids yet is convenient and space effective
for easy wogpoesab2z The product nay be pre-treated for pa®kagisSnso3esT poses
and/or to allow easy and conveni ent disposal. Exanples of pretreatnent for
easy di sposal include pleating, foldings scoring, 5 forming and the Iike.

[ 068] As noted above, the cut resistant top |ayer 16 may be nade from a
random or regular pattern of thermally formable material or coating
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bl ades vary; homever the snmaller the hole dianmeter, the | ess the chance
that a tlrﬁatélfla%ch a blade will catch on an edge of a hole. The filmcan
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t hrough t e abso ent
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t 0 bei ng thatghé fabde hposéiciedt hydephdicgaeperids. "Avaatiithayial bgneﬁh of useg fiber
blends in the layer 18 is the possibility to use different polymers in the layer 16 and still
20  employ thermal bonding of the layers.
[073] The bottom layer 20 forms a barrier to prevent liquids from the absorbent layer 18
from passing through to the surface of the counter top or other support surface. The
bottom layer 20 also blocks the transfer of bacteria between the layers 16 and 18 and the
surface supporting the sheet 10. The bottom layer 20 can be any substrate material that
25  prevents passage of liquid therethrough. For example, the layer 20 may comprise a
continuous sheet of PP or PE film (or any other polymer film, such as those noted above)
having a thickness on the order of 0.25-5.0 mils (0.00635-0.127 mm), although a different
thickness could be used instead. Fillers and/or coloring agents or other additives can be
utilized to obtain the desired characteristics, color and/or opacity. Like the layer 16, the
30  film can be made of virgin polymer or blends of virgin and recycled materials or from

recycled materials alone. Typically, the layer 20 is fabricated of materials chosen from a

group of materials that will thermally bond to the layer adjacent thereto (in the preferred



WO 03/068492 PCT/ US03/03957 -15 [071] The |iquid-absorbent |ayer 18
preferably is an absorbent structure selected from but not limted to:
non- woverwbabnoesas2 of synt hetic pol yners or bl ends of fi bergI/usasvaates of
various fabrics or conbination of fabrics; cellulosic material(s),
mel t bl own and spunbonded nonwoven fabrbcs woven fabrics, nultiple |ayers
and conbi nations of fabrics 5 and papers, absorbent pomders i ke
polyacryllc acid polymers, open-celled foanms, perforated closed cell foans
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for the layer 18, a food- 10 contact approved wetting agent or other
surface a8¥%tive may be required to ensure water wettability of the
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passi ng tfLaeh a(aethe surface of the counter top or other support surface.
The bottoml ay 20 al so blocks the transfer of bacteria between the

| ayers 1d0Z5ld Imahemde vhieamsthésgoen bagpbertdf tiee ariee-cscHeeclosed céltgpdotadeom | ayer

20 b bst I f
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having a thickness on the order of 0.25-5.0 mls (0.00635-0. 127 nm ,
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char acter 1Cs, acl
w1th adheswe binders, foamed potato starch or polyvinyl acetate with any number of

fillers like ground bone, lime or talc. Other suitable foams are polyvinylpyrollidone

20  aggregate open cell foams and PE and PP aggregate foams. Such combined materials can
provide cut resistance and/or liquid absorption properties.
[076] Hollow fibers could also be employed. In this case, hollow fibers of a critical
diameter may be used to suck up and retain water by capillary action. These fibers could
possess cut resistant properties as well as liquid management properties and a barrier layer

25  could be secured by any suitable means to a mat of such fibers to obtain a processing
surface.
[077] The following materials possess one or more of the above absorptive properties,
cut resistance properties, and barrier properties effective to manage bacteria or liquids
during the preparation of food. Accordingly, any of these materials can be used in the

30 embodiments herein. Some are very eco-effective in that they decompose directly to food
for biocycles and many do not absorb microwave energy and are safe for use as a support

surface in microwave ovens:



30 filmcan be made of virgin polyner or blends of virgin and recycled
materials or from recycled materials alone. Typically, the layer 20 is
fabri cat eooB/oesberi al s chosen froma group of naterial sPCchatSOI96T7
thermally bond to the |ayer adjacent thereto (in the preferred WD 03/ 068492
PCT/ US03/ 03957 -16 enbodi nent the Iay?§ 18), thereby obviating the need
for adhesives, which are costly and can adversely affect the desired
characteristic (e.g., the absorbent nature) of the adjacent |ayer. [074]
In summary, the enbodi nents di scussed herein conprehend any structure
(single 5 layer or multilayer, congl onerates, agglonerates, foans, product
suspended in one d'Earthehel] ‘hetaonesition of petatrstaroimend harei ng cut resi st ant

properties, | d- absor pent b perties. The
properties mﬁ}a éac F‘i?‘b‘g y{]@hg gﬁ?@&%lg %fsg'&eésgf‘ﬁé& E{ahnl que(s), such
as coatlng(NBémggnlgppllcatlon of product, denaturing or other change in

a material (whet her by flame treating or other application of heat,

cheni 6al s, irradi aldyow clayefilled matrm@irs oplienably eeinfogend wigh materials nec hani cal or
el ectrical progessin t he varjious materials may
be-sel ot ed” FTgmrarBriLRmiatS Al misiel it Bes o ol a s odegr ade.

[075] In the case kefp élﬁmrrﬁdiﬁ@e/egamdﬂe, either of the open-cell or closed
cell type nade from conventional polyolefi ns or polyolefin filled
materials. Still faipuaparing Shélé?ﬁecﬂ&ri‘)%?éer qm3b s shripgorgny wthesnbi nat i ons of any

of the non-c whi tes and
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fl ounp cal ci uogetlaer bgndtieder anthafrxaod. an@]lsbmblcsmatemlal,eucrmasécran‘mdche may be bread

i npr egnat ed t h adhesi ve binders, foaned potato starch or pol yvinyl

acet ate vvithaghﬁﬁwﬁmber of fillers like ground bone, lime or talc. Qher
sui tabl e foans ar Q,ngl yvi nyl pyrol | i done 20 aggregate open cell foans and PE
and PP aggregate foams. Such conmbined materials can provide cut resistance
and/ or |iquid absovqudiawaed ppetuct é@vap@mndmmemsv fi bers coul d al so be

enployed. In t as hol.l ow fi ber. i.tical ter may be used
Lo stk up amtpaEien HhsaloRF wap st yolalfioh moRmarth PRELr s coul o

POSS@SS Ccut resi Styiéridlé QRBIE FB6r, 8BicHaide, ﬂseltdrﬂw e rseséh properties
and a barrier |ayer 25 could be secur ed y any suitable neans to a mat of

such fibers tof aBpkiaidie.g., gpo0Epetaiystagh} %h,eé alone or held together by a
binder such as polyvinyl acetate or held together as conglomerate or

agglomerate systems by any appropriate material(s);
animal, insect and/or fish products including shells, skins, hides,
20 hooves, glues made from hides or hooves, scales or bones;
other protein glues or glues from other products (such as gluten);
egg white or egg yolk composites with flour, rice, egg shells,
flours with yeast, corn starch or potato starch;
lecithin;

25 polymeric substances created from high temperature treatment, or
other breakdown, of carbon chains predominantly in sugars and oils, such
as is found in apples, grapes, cherries or other fruit (skins and/or pulp),
olives (skins and/or pulp), olive oil, corn oil, vegetable oil, canola oil, or
eges;

30 bioengineered cell growth materials;

grasses and other terrestrial vegetation;

bark;



[077] The follow ng nmaterials possess one or nore of the above absorptive
properties, cut resistance properties, and barrier properties effective to
manage bawoesies40r |iquids during the preparation of foo@#CTASOHOXSNGl Yy,
any of these materials can be used in the 30 enbodi nents herein. Sone are
very eco-effective in that they deconpgge directly to food for biocycles
and many do not absorb m crowave energy and are safe for use as a support
surface in mcrowave ovens: WO 03/068492 PCT/US03/03957 -17 "Earth shell "
(a conposition of pALALE i@bkhergnd |ime manufactured and/or sold by E.
Khashoggi Industries, LLC of Sant'a Barbara, CA); 5 clay or clay-filled
materials opti onaldellultaeabvbtptmedwlabie meteztalssuch @Mt®h®gﬁ0tdjbbd cor ncobs,

silica, irradjat e or kel p and ot her narine
veget at i on; gtllfﬁ?iwﬁg‘? féﬂ@%pgy?feﬂéﬁ qﬁ)lgﬁg? ) crab, shrinp or any ot her
exoskel etal creat %@geulgyﬁg@rmatgﬂl@%egcghémaﬁ angbra nussel shells) held
10 together by a binder or matrix o suitable material, such as

barnaél e adhesi vdtydeaphilic poxsises, ke mﬂaacr;zsh@@mépr@@rlukvm i ves and veneers;
natural fibers |ike cotton or wool either woven or in non woven batts; 15
materials such as flour, silica, rice, rice kernel, rice germor starch of

any ki nd [0%8]9. Ancthérientbodiagdnatan ¢ sefily) FEGS.5e9. Ak octa in FIGS) 5191 obiddyeer by a
bi nder such _as pol yvinyl acetate or hel d together as congl onmerate or
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the thermoplastic material ply 68 has a thickness in the range of between about 4 and
about 8 mils (0.1016mm — 0.2032). The second layer 62 has a second surface area 70 and
comprises a tissue ply 72 disposed above a thermoplastic material ply 74. The tissue ply

15 72 has a thickness in the range of between about 2 and about 6 (0.0508 mm - 0.1524mm)
mils and the thermoplastic material ply 74 has a thickness in the range of between about 1
and about 5 mils (0.0254mm — 0.127mm). The first layer 60 is disposed atop the second
layer 62 such that the first layer tissue ply 66 and the second layer tissue ply 72 are
secured to each other by such means as an adhesive or a water soluble polyethylene oxide

20  coating on first and second layer tissue plies 66, 72, and wherein a portion of the second
surface area 70 is laterally disposed outside of the first surface area 64.
[079] The adhesive (not shown) can be applied either to the entire surface of the first
layer 60 or can be applied in any number of patterns, including without limitation
interrupted patterns such as a series of spaced spots and continuous patterns such as

25  parallel stripes or interlocking stripes. One preferred pattern is a series of parallel stripes.
It has been found that this pattern adds a capillary effect to the processing substrate by
slightly separating the sheets. This separation creates a capillary effect that helps draw
liquids away from the surface of the cut resistant layer 60. Also, these parallel stripes
channel the liquid toward that portion of layer 62 that is not covered by layer 60 in the

30 preferred embodiment.
[080] Each of the first and second layers 60, 62 can be produced by extrusion coating the

thermoplastic material ply onto the tissue ply in a manner similar to the process illustrated



25 pol yneric substances created from high tenperature treatnment, or other
br eakdown, of carbon chains predom nantly in sugars and oils, such as is
found i n wppBees49yr apes, cherries or other fruit (skins amdrarsopodop),

ol ives (skins and/or pulp), olive oil, corn oil, vegetable oil, canola oil,
or eggs; 30 bioengineered cell growth mterials; grasses and other
terrestrial vegetation; bark; WO 03/068492 PCT/ US03/ 03957 -18- nonwoven
m crofi bers; cellular absorptl on swellable materials (such as Drytech(r)
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portion of the second surface area 70 is laterally disposed outside of the
first surthadesirad ewgbness [@m]ﬁliﬁh&admgth/fdn(snme rgh gambavearroblanegupiquent ei t her

to the entfI aﬁout%)ude 8% out 5 ftmrziefor tHe matte surface the roll can have a root mean square of

15  over about 100.

[082] The most preferred resin composition comprises between about 90 and about 100
percent by weight of the metallocene polypropylene and can further include any
combination of the following components: an additive selected from the group of talc,
mica, wollastonite, calcium carbonate, barite, glass spheres and fibers, carbon fibers, and

20  ceramic spheres, present in an amount of between about 0 and about 10 percent by weight,
a food contact grade alkali metal stearate such as calcium stearate, magnesium stearate and
the like or a food contact grade transition metal stearate such as zinc stearate and the like
present in an amount of between about 0.01 and about 0.1 percent by weight, and one or
more antioxidants, such as Alvinox P, Irgaphos 168, Alkanox 240, Iraganox 3114,

25  Iraganox 1010, Anox IC 14, and Alvinox FB, present in an amount of between about 0 and
about 0.25 percent by weight. Small amounts of other additives (nucleation agents,
clarifiers and pigments) or processing aids can also be included so long as they do not
negatively affect the overall performance properties of the material. Preferably, additives
must be approved for direct food contact. It is believed that the talc additive speeds

30  crystalline formation in the polypropylene and improves the cut resistant properties of the
polymer, whereas a metal stearate serves as alﬁlm lubricant for the polypropylene during

processing.
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the roll can have a HOgY, ean uar f 15 over out 100. [082] The nost
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group of thau the seapnd dayend? indtbe eeroné dineenisionu A cessibnsacend giaransien, the Ssy
spher es %&%r féb Q%{ Be céﬁ%rg&) Br Mf&eﬂe%ativ%%j the second layer 62. When the first layer 60
is centered, this forms areas or gutters of similar sizes. Where the first layer 60 is offset
relative to the second layer 62 in a second dimension, either a single area or gutter is
20 formed along one edge or two different sized areas or gutters can be formed. The visibility
of that portion of tissue ply 72 of second layer 62 which is not covered by first layer 60
provides positive reinforcement to the ultimate user of the processing sheet that the sheet
has absorbent as well as protective characteristics.
[085] Inacommercial embodiment, the substrate may include the first layer 60 having
25 dimensions of between about 6 inches (152.4mm) and about 14 inches (355.6mm) by
between about 5 inches (127mm) and about 10 inches (254mm) and the second layer 62
may include dimensions of between about 10 inches (254mm) and about 16 inches
(406.4mm) by between about 8 inches (203.2mm) and about 13 inches (330.2mm). As
seen in FIGS. 6 and 7, the first layer 60 may have regularly spaced apertures 76 therein to
30 permit flow of fluids therethrough. While a preferred arrangement of apertures is a zigzag
pattern in the first layer 60, wherein the apertures 76 are separated from one another by

between about 0.25 inches (6.35mm) and about 0.375 inches (9.525mm) in the x-direction



20 ceram c spheres, present in an anmount of between about 0 and about 10
percent by weight, a food contact grade al kali netal stearate such as

cal ci um sweaBatsa92 nagnesi um stearate and the like or a f®od/usenvtast grade
transition metal stearate such as zinc stearate and the like present in an
anount of between about 0.01 and about 9 1 percent by weight, and one or
nore anti oxi dants, such as Alvinox P, Izrgaphos 168, Al kanox 240, |raganox
3114, 25 lraganox 1010, Anox IC 14, and Alvinox FB, present in an anount of
bet ween a'c{?l Wet eﬁqgouta)b%tmgh(%% H?Srﬁflﬁtan@%d’é@bg’@tmcléggd Oﬁﬁﬂ?’m&e { other
addi tives (nucl eatton agents, ‘clarifrers and pignent ocessing aids
can al so mmctlmlauyieﬂamrﬂennglcmaensiuﬁyf thheserapertunee acan/bd ysedf fﬁdtet*na:tivelyoaser al |

per f or man g ? tée of the mat rlal. Preferably, ddltlves st be
hppr oved FEMAR Fle(6ar sATaBRITATY of More REIPYSARSEU{G AP b Biam ofiR o e
speeds 30pa?t%1¥15tlﬁ|s1|,1dh”£1 J&hg&hb&”a blﬁrélﬁﬁopﬁlayg?ﬁ%\yi §%e?tﬁﬂes'7'3%@<‘!ﬁ§tt he cut

resi st ant pr opert i es of po yner, whereas a netdl stearate serves as a
film |5ubrﬁr@anac1fcdhensh¢hq$@p9rprrop% emneduvvldqglot proue withribe awbBupS/ 1968 4192

PCT/ US03/ 03957 0 The first er tiss pl 6_an second
Cayer ti SOy vyDungsatee phset RHeni At RetmeAS SRR BBl der such as
Littl e Raipefgre&o6 BOnaL &x@éhd iBRCHT tRfoubi thefskédhid 1%@ 63 TBBdperh@¥£T6 ddeSsue plies
66, 72 conprlse a virgin hardwood and softwood wood pulp present in an

anount offogeedlesetnysyiable 9oocgsfe sedastvacpm, peedle At ermp pragpn.tlpgerthiossue, a
D and aodtir> SorEARLPUILNRE ndR She BB hivaR MBI Lo 2000
o Came D om ne aGont s o rapul o o o e Yot
neutral i z@r 5 pkes EHhHIRBM é\ca?rgw 9%@#@%@1%3%5@ %V@r %(h%ndtfgees whi ch
are useq}]u%eifaﬁ{y gﬁrewe@ﬁé}élbl H-ﬁ%a%rqg%ﬁlﬂﬁbeﬁ %érggce 2 shgﬁé}ﬁcﬂpﬁefi rst

| ayer 60 has a s ace area ess an t ea /0 second
| ayer 62 tetwdeensabputdf ardadboyt & ubbe apertusds|7y car Atrthee Haveranythag eeometry syobr 62.

In a preferred enbodi nt econd. | a e
il o orS SyftR of fLamna tsemid TSISe 10 3661 FepRaivdY cAReBaty R ohe o or eat or
than 130 pREAGRS 7606 besval bhANpILhapsd &aebn RIFICNE2 oF ARy Rbmptibea e d¢e area

70 of the second | ayer 62. An arrangenent of l|ayers can be used wherein 15
first | ayéots goseesicéktlénsi ve with the second layer 62 in a first dimension

but 'i's sfgbhers s Lhan % SSE0Nd R sufed ded BPaRFSMr U QondCr 05

t he seco nension,
surface area 70 disposed outside of the first surface area 64 may be formed with a pattern

or texture 78 by embossing, wherein the step of embossing occurs after the substrate is

20 assembled. This pattern or texture of embossing can be seen on a back surface 80 of the
second layer 62 as seen in FIG. 9.
[087] In another embodiment, any of the above disclosed substrates may be delivered to
the consumer in roll form as seen in FIG. 14 so that the consumer may cut the product to a
desired length and/or shape using a cutter bar, scissors, or knife. In a specific

25  embodiment, the roll 98 is provided in a box (not shown) with a cutter bar and the
processing substrate is preferably of the type having a top cut resistant layer 100 with
perforated or punched holes 102, a middle absorbent layer 104, and a bottom barrier layer
106. The top and bottom barrier layers 100 and 106 are both made of thermoplastic
materials as discussed above. Preferably, but not necessarily, the top and bottom barrier

30 layers 100 and 106 are of the same width W1 that defines the width of the roll and the
absorbent layer 104 has width W2 less than the width W1 of the top and bottom barrier
layers 100. The layers 100 and 106 are directly sealed together along a length of the roll
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bet ween aPou ape ures have a y ot her
geonet ry 126dhcludes a thermoplastlc ply 128 disposed above the crepe paper ply 122 wherein

holes 130 are formed at spaced locations and extend through at least the thermoplastic ply
20  128. A second layer 132 includes the crepe paper ply 124 disposed above a thermoplastic
ply 134. The crepe paper plies 122 and 124 provide more space for liquids to be held in
the absorbent layer 125 of the processing substrate 120. Similarly, as seen in FIG. 17, the
tissue plies 66 and 72 may be replaced by plies of a paper material having roughened
surfaces 136 and 138 to increase the net thickness and thereby increase the holding
25  capacity of the absorbent layer 125. The roughened surfaces 136, 138 may be formed by
picking or lifting the surface of paper stock or brushing the paper stock with a wire roll or
other suitable device.
[090] In yet another embodiment, as seen in FIG. 18, a bilayer single use processing
substrate 139 comprises a first two-ply cut-resistant layer 140 and a second two-ply layer
30 142 similar to the embodiment of FIGS. 5-9. The first layer 140 has a first surface area
144 and includes a bottom ply 146 which may be a hydrophilic material such as tissue, an

oleophilic material such as a non-woven polypropylene, or a composite oleophilic and



as square or rectangular as seen in FIGS. 10 and 11, respectively.
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have thicknesses identical or similar to like layers of FIGS. 5-9. The layer 140 may be
centered atop the layer 142 and may be adhered or otherwise joined thereto. It is

20  advantageous in the embodiments of FIGS. 18 and 19 to place an oleophilic layer above a
hydrophilic layer, but is not necessary.
[092] Any of the embodiments as disclosed herein may include an odor absorbing
material within or applied to one or more of the layers. For example, an odor absorbent
compound may be impregnated or otherwise added to either or both of the tissue plies, the

25  crepe paper plies, the roughened paper plies or any other portion of the absorbent layer(s)
of the processing substrate. Suitable odor absorbing materials include baking soda,
activated carbon, talc powder, cyclodextrin, ethylenediamine tetra-acetic acid, zeolites,
antimicrobial agents, activated silica, activated charcoal, or any other materials known in
the art. In order to preserve the odor absorbing capacity of the absorbent layer 170 before

30  consumer use, one or more strips of tape 172 can be attached to the top layer 174 of the
processing substrate 176 as seen in FIG. 20. The strip(s) of tape 172 include a relatively

low-tack adhesive and cover some or all the holes or apertures 178 in the top layer 174 of



114 as seen in FIG 15 preferably located in the center of the glue bands
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first | ayB¥ri%u¥e put may extend only through the top thernoplastic ply 148

of ths fijoed I,@i@%ftﬁéﬁrocéa@mg%sét}ayes 28 9isTRREI hdteid nﬁﬁlsol&chﬂelalcm-158 whi ch
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bel ow t he
a thermoplastic ply 198. The first two-ply layer 194 is disposed above a second two-ply

layer 200 that includes a tissue ply 202 disposed above a thermoplastic ply 204, similar to

20  the processing substrate of FIG. 7. The processing substrate 192 further includes a tissue
layer 206 disposed below the thermoplastic ply 204 of the second two-ply layer 200. The
tissue layer 206 may be a paper having a basis weight of 20 pounds per 3000 ft*, but is
preferably a paper having a basis weight of about 10 pounds per 3000 ft®. The thickness
of the tissue layer 206 is between about 2 mils and about 6 mils thick (0.0508 mm —

25  0.1524mm). In the event that a user has cut through the plies 196, 198, 202, and 204,
liquid exuded by the food being cut will be absorbed by the tissue layer 206. This
absorption can readily be seen by the user so that the user can dispose the damaged
substrate before damage to the underlying surface occurs and/or a mess has been made.
[095] In another modification, the processing substrate shown in any of the previously

30  discussed FIGS. can be improved to increase the flow of fluid across the substrate, thereby
allowing for more effective absorption of fluids into the absorption layer. For example, in

the embodiment seen in FIGS. 6 and 7 the thermoplastic material ply 68 (or any other ply
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shown. The ply 68 is extruded by an extrusion apparatus 250 onto a chilled casting roller
252. After being chilled by the casting roller 252, the ply 68 traverses a path 253 to a pair
20  ofnip rollers 254. Spray nozzles 258 disposed along the path 253 spray a wetting agent or
hydrophilic additive 256 onto the ply 68. Excess spray from the process can be collected
in a collecting tray 259 and reprocessed. Once the ply is treated, the cut resistant ply and
absorbent ply are combined to form a first sheet. A second sheet having a liquid
impermeable sheet is then attached, preferably by an adhesive, to the absorbent ply of the
25  first sheet. Alternatively, the second sheet also has an absorbent ply and the two absorbent
plies are attached together.
[097] In an alternative method of application shown in FIG. 23, the ply 68 is immersed in
a liquid bath 260 containing a wetting agent, hydrophilic additive, or anti-fogging agent
256. Specifically, the ply 68 is removed from the casting roller 252 by a pair of nip rollers
30  254. The pair of nip rollers 254 directs the ply 68 into the liquid bath 260. Once in the
liquid bath 260, the ply 68 is immersed in the wetting agent or hydrophilic additive 256
and contacts secondary rollers 255 that direct the ply through the liquid bath 260 and into
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flow from the surface of the substrate. One such adhesive pattern is discussed above in
relation to FIGS. 5-9. FIG. 25 illustrates another adhesive pattern wherein the adhesive
20  lines of FIGS. 5-9 extending continuously from side-to side of the first layer 60 are
replaced by discontinuous adhesive segments 300. The adhesive segments 300 can be
disposed in any regular or irregular (including random) pattern. In the illustrated
embodiment, the adhesive segments 300 are substantially all of the same length and width
and are disposed substantially parallel to one another in a regular pattern with the
25  apertures 76 to form alternating rows of apertures 76 and segments 300. Preferably, a
regular spacing exists between apertures in an x-direction and a y-direction such that rows
of apertures are formed. Also preferably, each row of segments 300 is disposed at a
location equidistant to adjacent rows of apertures 76 (except at the top and bottom edges
of the layer 60) and each row of apertures 76 is disposed substantialiy equidistant adjacent
30 rows of segments 300 (again, except at the top and bottom edges of the layer 60), as seen
in FIG. 25. Thus, for example, a first row 303a comprising a series of segments 300al -

300a23 is disposed in a linear fashion substantially midway between rows 301a and 301b



Superwetting agent. This treatnment coul d be acconplished before, during, or
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ply 68 is removed fromthe casting roller 252 by a pair of nip rollers 30
254. The tpwb of ssgments 306} butradsoough spasessbetweerpingiviBial presnantie3A0if@irgwbat h
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di rect t He cphtihubtis inkghant bigen drepgiod thise hindGitaewh thatdhesive segments 300 may
be removed or rendered ineffective as an adhesive prior to securing the layers together.
20  Asin the previous embodiment, this results in a processing substrate wherein liquid can
flow through the absorbent plies between adhesive segments of the same row, as well as in
the spaces between rows of adhesive segments. Thus, liquid can spread in as many
directions as possible from the apertures 76.
[0102] Also shown in FIG. 25 are two border adhesive strips 304 disposed parallel with
25  and extending the width of the first layer 60. While the border adhesive strips 304
strengthen the edge bond between layers they are not a requirement. Also, as shown in
FIG. 26, there may be two additional border strips extending the length of the first layer 60
to provide additional strengthening of the layer edge bond.
[0103] Referring now to FIGS. 27 and 28, methods for applying the adhesive to the
30  substrate are shown. The first layer 60 and second layer (not shown) are produced as

discussed above. Then the adhesive segments 300 are applied. In FIG. 27 the adhesive
segments 300 are applied to the tissue or liquid absorbent ply 66 of the first layer 60. The
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adhesive 301 so that the adhesive is unable to adhere to another object. This agent could
be of an organic or inorganic nature such as: talc; a silicon dioxide powder; flour or other
20  starch composition; sawdust; paper fibers; a silicone mold release agent; or any anti-stick
compounds such as canola oil, cooking sprays, or a TEFLON® agent. In any case, one or
more portions 302 of each strip 312 are “deactivated” as noted above (i.e., rendered
ineffective) so that when the first and second layers are assembled together, the adhesive
in the deactivated zones fails to spread into the absorbent ply of the adjacent layer at such
25  locations, thereby preventing the formation of liquid impervious zones at the areas where
the ridges contacted the adhesive strip. As a result, liquid subsequently applied to the
substrate liquid can spread out in a substantially radial pattern from each aperture.
[0105] Any other suitable method of removing or “deactivating” the adhesive can be used,
as desired, to produce one or more discontinuous adhesive segments each having effective
30  side-to-side dimensions (as seen in FIGS. 25 and 26) less than the width of the sheet 60. If
desired, as seen in FIGS. 25 and 26, the segments may be separated from one another by
distances less than the lengths of the segments.
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Al so, as 3509&]@0 discussed in detail above. Further, the randomly spaced strands 342 and

absorbent layer have a surface area 354 that is smaller than a surface area 356 of the

20  barrier layer 346.
[0108] The method of producing the processing substrates of FIGS. 29-33 as seen in FIG.
34 includes the steps of providing the absorbent material layer 340 and moving the
absorbent material layer 340 in a first direction 360. Thereafter, the method includes the
step of depositing the randomly spaced strands of thermoplastic material 342 onto the first

25  side 344 of the absorbent material layer 340 to form the necessary surface thereon. As the
absorbent material layer 340 moves in the first direction past an extrusion die 362, the
randomly spaced strands 342 are deposited through multiple spinnerets or small orifices
364 onto the first side 344 of the absorbent material layer 340. The randomly spaced
strands 342 may be deposited on the entirety of the absorbent material layer 340 or a

30  smaller portion of the absorbent material layer 340 as seen in FIGS. 32 and 33.
[0109] The extrusion die 362 is fixed relative to the first direction but may move with

respect to a second direction 366 that is perpendicular to the first direction. Preferably, the
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[0113] Example 2 - a bilayer structure comprising a nonwoven polyolefin fabric upper

20  layer point bonded to a second layer of polymeric film that functions both as a barrier and
as a cut resistant surface. During manufacture a food-contact approved surfactant may be
applied to the upper layer to provide a desired hydrophilic characteristic.

[0114] Example 3 — a scrim made of any of a variety of materials, such as a thermoplastic
or thermosetting polymeric material having voids between portions of material is post-

25 filled with absorbent material, such as cellulose, using any suitable post-filling process,
such as a wet-laid process or a vacuum process, to form a mat. A barrier layer of any
suitable material (e.g., PP or PE) is thereafter applied in any suitable manner, such as by
extrusion lamination, to an undersurface of the mat and the mat is thereafter subjected to
an embossing process either while the barrier layer is still partially molten and/or as heat is

30  applied to cause the barrier layer to bond securely to the scrim.

[0115] Example 4 - a bilayer single use processing substrate comprises a first layer 60,

wherein the tissue ply 66 is 2.5 mils (0.0635mm) thick and the thermoplastic material ply
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[ 01051 Any ot her suitable nmethod of refoving or "deactivating" the adhesive
can be used, as desired, to produce one or nore discontinuous adhesive

segment s gach ngs)@svff@q (eflgmqu*heg toaji gagy-e{ i ﬁwaeﬁghggpyjzgu@cﬁ@.m& in

FIGS. 25 and 2 ess than the w sheet esired, as seen
in FIGS. (29635dm)@ick hel s thgmeoylssticayatérdal pipa4 wheetl i§ 8.6 mitn@.R8Bmherthisl,

di stances | ess than the ] engths of the segnents. 03/,06849
PCT/ USo3 8587 the BBt {5 ayTs Ke iedcHon fespeah 1avsT 17 40 S0 SHGbaetifg
substr at g4gdgvdray i ncl ude an absorbent material [ayer 340 and randonly

spaced strands of material 342 that are substantially continuous and
pr ef ebabl [§116]tHash wbflegbe¢rmopiaat @miateriatipligs eonsists of ardsinreompgisihg Buigotaétia he

or ovi do. 0Py By e antipron Vs, SPEETL e RRAIRG oo QOB f ot

any type 999 pdredntBpmasdht 6f APiopyicat motidMmePEnd!S & efcent By WeikhCoMardeNéne space
strands 342, including but not |imted to, polyolefins such as

pol yet hy|meromid The reppy enmirisaed3.-H 61 pereeny by dvaight iofithe mespNecgreonat e,

pol yl act i ' th ' ricgl e her stic

ot or ol KPR ere 5D PRI T 03 (B aB81i20 N s8Ry by EIERPLE

non- tlloer reafeias tiearatea 0@ i peRertrtsy weight dilagyrinbary aneoxidLht,raat Oprldpédentttye
necessary cut resi st%nt properties. The strands 342 may further be al nost
any si ze Yoehiod gseeondpny igtingdiitom about 20 microns to about 4 mm dependi ng

on the USB11A THel oA SEHNG) oF HT AL 6, 1O 10orilh o8 BEREATY dhS! [ al e

338 may al so’include a barri ayer 346 atta econd”si de 348 of
t he absonent hardweod aid dodiperod 3o dasils OenparcenEbGweight offhpollyamideevet] ayer 15

346 conprises,a single polyneri r.thernoplastic materjal ply 350, as
it ScusseduFret e FriEg ameRRlsal ASE Ry b Gy slef e b Rpha s he
barrijgr |ﬁﬁﬁilp%@idmm@&hawu9giz\éﬂ'eri c or thernoplastic material ply 350
di sposed bel ow an absorbent materi al Efl?éﬁ 352, also discussed in detail

above. FUP1HdThetfivet lpyen 46 kay disragiods 6 theheu@42.0mmayor-&Bnt | ayer have a

our aC8 3188275} [ithed dha PSR ff@ S AR UihBRTord o1 33020 sl ineflePar 11 e

by 9.688 inches (246.075mm). The first layer 60 includes 414 regularly spaced apertures
created by having a nominal diameter of 0.08 inches (2.032mm), wherein the apertures
20  form a zigzag pattern and are separated from one another by 0.279 inches (7.0866mm) in
the x-direction and 0.165 inches (4.191mm) in the y-direction. The average number of
apertures per square inch is 5.52.
[0119] The first surface area 64 and the portion of the second surface area 70 disposed
outside of the first surface area are embossed with an embossing pattern 78.
25  [0120] One or more of the following benefits may be obtained, depending upon the choice
of material(s), properties and material amounts:
1. the sheet absorbs food juices while cutting and reduces resulting mess;
2. the sheet is easy to dispose of}
3. the sheet reduces or even prevents accidental germ/microbial contamination
30  because the germs from one food item will not get transferred to another if the cutting

sheet is disposed of after use;



[0108] The net hod of producing the processing substrates of FIGS. 29-33 as
seen in FIG 34 includes the steps of providing the absorbent materi al

| ayer 340weard/oesavi ng the absorbent material |ayer 340 i npaTfiSn®03981 r ecti on
360. Thereafter, the nethod includes the step of depositing the randomy
spaced strands of thernoplastic material 342 onto the first 25 side 344 of
the absorbent nmaterial |ayer 340 to formthe necessary surface thereon. As
the absorbent material |ayer 340 noves in the first direction past an
extrusion di e 86@e shii® provRRECH ¥siSBAGE He St TR aly @ut%ﬂfa%é fofflet hr ough
mul tiple spinnerets or small orifices’ 364 onto the first side 344 of the
absor bentkitchtepr athel wyrdrsu84@®; The randonmly spaced strands 342 may be

deposited on the,entirety of the_absorbent materi | ayer 340 or a 30
smal | er portio %*S%%§8%%§Blﬂhﬂ¥ﬂﬁ%k@??%&”@ﬁ?h?f@%%e3@%§@€ ‘**n FIGS. 32 and
33. [0109] Theg embkhskOMaFbeprabided $n TAryBE iRk 8 sui€tht Guttig of bihet tadlk;r ection
but may nove with respect to a second direction 366 that is perpendicul ar

to thé first di.ribesheshmappeiiegdail tpp of BsuitigdlarEiggsdectbom theoBIrk3983ce; - 30
extrusion die 362 rpotates and oscillates..as_if.. i s.extruding t.he strands 342
onto the absor%etﬁf’ Sﬁeﬁgfeg}’l?e&sg?%a é’rb)@ﬂﬁ’v{dcl)n%arl %lgfl'éeﬁlﬁgltlp%tﬁ‘éﬁ?@é@'e%(fr ern of

strands Sdifacé&ptionally, several extrusion dies 362 may be used at various

points in the path of the noving absorbent material |ayer 340. Still
further, air p&e%%eﬁﬁ\éttlﬂﬂ,r%@ﬁeq oy lidiethe pidgn el tha sheet i funpelvpedintory 5 be

used to n&gkﬁ%hﬂ.e the division of the strands of material 342. [0110]
Thereafter, t randonl y spaced strands 342 may optionally be cal endared to
f or m10f | at t enelD. ghe siredscanibeetspecasface to citdsdébnsraet gteawen. This step

creates a flatiened surface dfills in sone of the vajd spagce.between
Strands 342. ALOBHRFLHARTY O edo‘énwtgrquwépmr%‘{a*éer i5RgReef if dh¢ he
second siylgy 348 of the absorbent material |ayer 340 by extrusion 10

coating, adhesive, or any other process as discussed in detail above. As
al so di scussed2. sirwesach sheetha clearethelnggd for3gi@ated\cleapingrafsiee eutdngipaed or

t hernopl astic 50,. a thernoplastic ply 350 di sposed bel ow an absor bent
ply, or (ﬁeré’i'cﬁk%ur %cr%f’ﬁ‘éﬂl%gin of layers or plies. [0111] Further specific

examlses of stryche/siRst @h®eUksEid debOpoctss by foddxd B e nateriak idchidimy er
structure wherein the layer 16 conprises 5 m!| (0.127nm 15 thick PP,

filled wimeptighicksnaitsls safber hardifrpiteanduysggtablesdoughagtet¢r holes with 9
ol et s o gy e kol B L BSALIN R0 HAROEEL Y,
The | ayeratthéhddso theefond beiyig cut;
15. the sheet does not transfer any smell or taste to the product being cut or
20  otherwise processed (alternatively, the sheet could be impregnated with a desirable scent,
such as lemon, which is then transferred to the item being processed);
16. the sheet manages bacteria by absorption, containment and barrier rather than
by the use of added chemicals;
17. the sheet can be made food contact approved;
25 18. the top surface reduces slippage of food while cutting;
19. the cutting surface will not dull knives like some hard cutting surfaces;
20. the sheet is hygienic;
21. the sheet may be formed with at least one and, preferably multiple absorbent
edges that give an extra measure of security to manage bacteria-borne juices;

30 22. the sheet offers superior food/surface protection for non-cutting food

preparation applications;



bonded to the |l ayer 18. [0113] Exanple 2 - a bilayer structure conprising a
nonwoven pol yol efin fabric upper 20 |ayer point bonded to a second | ayer
of pol ymewpD®3ed4m t hat functions both as a barrier and a®Ca/us03/039856i st ant
surface. During manufacture a food-contact approved surfactant may be
applied to the upper |ayer to provide _§3_desi red hydrophilic characteristic.
[0114] Exanple 3 - a scrimnade of any " of a variety of materials, such as a
thernoplastic or thernosetting polyneric material having voids between
portions of r@serth@éheasafﬁﬂgg arPeus,| doh §&hidit inhe R 9608 HorBrut-8k-homch as
cellul ose, using any suitable post-filling process, such as a wet-laid
process aecraaticaalant qutdwesses; to forma nmat. A barrier |ayer of any

sui tabl e mater'4al éei@g PP or. PE) is tRer after a |Iﬁd in any suitable
manner, such &5 B° shekt sande st Pyaeniwnersio offsr ige ¥$i#ASce of the mat and
the mat is therseahd QlecStsRitRhbRAn hPrce 3R BIROISH Y PIACE&DPs 6F Whter, Whil e the
barrier layer is still partially nolten and/or as heat Is 30 applied to

causeSt he bar ri6erth¢ sheet protscis thecoyatertop lagd feodt fiem potantally deetlly) pathegepse 4 - a
bi | ayer sd'ﬁr}%l e use. rnocessi ng substrate conprises a first |ayer 60,
wher ei n tHE PS8 p‘?)’/ 66 is 2.5 mls (0.0635m) thick and the

t her nopl asti ¢ J7atied shakt flows\eled oA PB4 RiZatidaTToribe ToASHef and the BBsurberds M | s
thick (0.127mm . The second | ayer 62 has a tissue ply 72 which is 2.5 mls

( 0. 0635mfpmily by gedusngdhe gk oifppdibeme ilRgssri al ply 74 which is 3.5 nils
(0.0889nm t higk, I Jqr [ is secured atop the second
| ayer 62 by ar%%étﬂ%%/%\%{%Fe(guggf(;dtdéﬁ&géﬁgogt\l/rge 5 [0116] Each of the

t her nopl ast i c 29attks prakilgdndés texons of the antting suefacercantgrusntigedan prevadact | ¢

copol yrmer, nef al | ocene pol ypropyl ene,. wherein the tal |l ocene pol ypropyl ene
conpri se en@flg_s Q"tdg?%thcﬁfmﬁ)‘? V@I%QHQ cyfting SB#%WI%??@”%H%Y g%\‘ﬁ’ﬁs .“prer cent by

wei ght - of,@dfiel SNt BB Qi fERD RipossTbIR t6 Gabiy conpri ses 93.873 percent by
wei ght of the netall ocene pol ypropyl ene, 6.050 percent by weight of a talc

additive, 0.059. pkesheets doyotekehp rapim inithe dshwiasher ot sethabags @dodreapper cent by

wei ght of, a prinary. antioxidant, and 0.011 percent by weight of a
secondar;}ir%m%iogﬁecfé “Mr0117] The first and second |ayer tissue plies 66,

72 cqBprise 981pes aledthatby ewdoBitiends barteriaibogndlidiad e ectusdiy tapiddin @elivood
pul p, 0.2 percent by weight of a polyam de wet strength resin and trace

amount s @nd/gr adaysahdew the entljeg swidc@ase agent, two creping agents,
32. the sheet may be constructed so that the consumer can see the absorption of

liquid;
33. the sheet may be made to have a clean hygienic appearance;
20 34. the sheet may have a decorative appearance that is printed and/or embossed as
desired;
35. the sheet absorbs like a paper towel, but has the additional advantages of
barrier and cut resistance;
36. the sheet has additional uses, for example, as a placemat, as counter protection
25  for use around stove/cook top, bin/shelf protection in refrigerator, under dog or cat dish,
under plants, under large serving dishes, etc...;
37. in some embodiments the sheet has a place to wipe a knife on,;
38. the sheet can make a desirable addition to a picnic basket;
39. the sheet can be used to line a refrigerator meat tray;
30 40. the sheet absorbs and contains all juices from defrosting meat;

41. the sheet can contain odors from foods, such as fish;



15 a repul ping aid and a bleach neutralizer. [0118] The first |ayer 60 has
di mensi ons of 9.75 inches (247.65m) by 7.688 (195.275nm inches and the
second | ayen3®&4bms di mensi ons of 11.75 (298.45nm) i nchesPCioyusds/@887 i nches
(246.075mm) . The first layer 60 includes 414 reqgularly spaced apertures
created by having a nom nal dianeter 0f,0.08 inches (2.032mr), wherein the
apertures 20 forma zigzag pattern and are separated from one anot her by
0.279 inches (7.0866mm in the x-direction and 0.165 inches (4.191m) in
the y-directi 5. 52.
01151 The 111t B PH e o o IR oS T 2 o ea
70 di spodedvesput si de of the first surface area are enbossed with an

enbossing pattgrn, 78. 25 [[0120] .On nore, of the l.I owmi n beneflts may
e obtai et dipdniist s red e acRpit S per e RS R Eekand

mat erial anounigs: thétshe%h&‘oe%ase{tmﬁp&%kép&m%was G@g While cutting and
reduces resul ti ng ness; . the sheet is easy to dispose of, 3. the sheet
reducés or evetd. ﬁheﬂmt@uixtbﬁuﬁ@dtaah dgaewﬁlmet@ro%ﬂaanatd@ldpamm@temwn 30
because the gerns fromone food itemw ||l not get transferred to another if
the cutting sheet is disposed of after use; WO 03/068492 PCT/ US03/ 03957

-32 4. the sheet provides cut rasiustri@aD@8plidabgity it hel ps reduce any cut
damage to the kitchen or other work surface; 5. the sheet does not allow

f ood j ui d8k2%loThemsessnt mw@wntlﬁ@owwdstarth%@cem ofulizigy apd SOMPHRCHRE pr ovi ded
in varyi y be
used on Bgﬁ’% Is%rﬁé b8 rtﬁ%ﬂr%té)a %C% gjgf?lg((gﬁ ﬁ/alﬁg{?r %rﬂéﬁm&gzsur @lac((:) gb&ﬁ%mg?he
sheetl Or ecuetarg lﬁiat@ph:ge:nc&ypasses\ailldbmyhmcﬂlkxgﬂarnelelseppim angldnak@dertisolatidn t he wor k
surface; 9. after cutting ne need onI lift the side he sheet to
funnel fcPalisatogs ¥ er@&&ﬁ?rhgntpl&w%@ct%a THE DARASEMEDSS %Slee[ 06 Tetaes ace
to catchfgﬁgﬁbﬁ @&gs Lase; 11. the sheet is easily rolled up with waste

captured therein and di sposed of in the trash can;
[0122] Numerous modifications to the present invention will be apparent to those skilled

in the art in view of the foregoing description. Accordingly, this description is to be

15  construed as illustrative only and is presented for the purpose of enabling those skilled in
the art to make and use the invention and to teach the best mode of carrying out same.
The exclusive rights to all modifications which come within the scope of the appended

claims are reserved.



12. since each sheet is clean the need for repeated cleaning of the cutting
board or other work surface is avoided; 15 13. the sheet can be used to
cut or prwoasscany food or other material including neatpcrhisokes»s7fish,
soft or hard fruits and vegetabl es, dough, etc...; 14. unlike using a paper
towel, the sheet does not permt fiber,and lint to becone attached to the
food being cut; 15. the sheet does not "transfer any snell or taste to the
product being cut or 20 otherw se processed (alternatively, the sheet could
be i npregRRlesmyM th a desirable scent, such as lenon, which is then
transferred to the item being processed); 16. the sheet nmanages bacteria by
absorption, containnment and barrier rather than by the use of added

chem cals; 17.. the hee&) can _be madebf ofgd contact approved; 25 18. the top
surface reduces sl |‘LS U5F PFOSEH IO et PIWGS"89. the cutting surface

wi 'l not dull d<ﬁl'st/&§-ré§1§‘tﬁlt%}$?h5‘ﬁﬁgia%'r'éttshﬁﬁlcesdﬂéaf AfERcludAg-a firf@bssbeat 1s
hygi enic; 21. the sheet may 'be formed with at |east one and, preferably

mul tifle Idbgnﬁ@émmmdam@gnatmlp@medan extra neasure of securi ty to manage

bacteri a- borne UIC he, rior fo S

prot ecti on for delﬁﬁr%‘r%mg&)s Condfsélﬁtg?e .%gﬁdzﬁ%ﬁ’%?% Soeﬁgnd)%@ t3%2492
PCT/ US03/ a@ﬁ%&ﬁemo%&s%maﬁdﬂ@l plpewherainf the fest dyeLRI¥cured ivdBs€ddhd f@dt suhf or

i n-home or out-of-home, recreational_ and_ outdoor uses; 24. the sheet can
be cut bythatcrmontin of the sespnd purdics ateads ktesally disprsed optsideraf dhesfirsbrurias® be hel d
in place 9 gﬁcountertops by a few drops of water; 5 26. the sheet protects
the countertop and food frompotentially deadly pathogens that cannot be
seen,1027. the sheet allows safer food preparation for the consuner and the

consuner's mly ucing the risk of food e illness; t he
Cheet can redike | O TP ROE RSB OSSR oVt HaSRnenatl Pext ur e
of the cuftiBentpel R<fepgedapfte custom zed to provide

3. The single use processing substrate of claim 1, wherein at least one of the

15  absorbent plies has a roughened surface.

4. The single use processing substrate of claim 1, wherein at least one of the

absorbent plies includes an odor absorbing material.

20 5. The single use processing substrate of claim 4, wherein the odor absorbing
material is selected from the group consisting of: baking soda, activated carbon, talc
powder, cyclodextrin, ethylenediamine tetra-acetic acid, zeolites, antimicrobial agents,

activated silica, and activated charcoal.

25 6. The single use processing substrate of claim 1, wherein the first layer

absorbent ply is disposed below the first layer thermoplastic material ply.

7. The single use processing substrate of claim 6, wherein the first layer
thermoplastic material ply is extrusion coated onto the first layer absorbent ply.

30



benefits not practical in conventional cutting surfaces or boards sinply

because such articles would be difficult or inpossible to wash; 30. the

sheets dowpaB/otsahe up roomin the di shwasher or in the bagsTarsd3/avaps

drawer of the kitchen; 15 31. in alternative enbodi nents bacteria borne

liquids are securely trapped in ceIIs_ggnd/or a layer below the cutting
e

surface; 32. the sheet may be constructed so that the consuner can see the

absorption of liquid; 33. the sheet may be nmade to have a cl ean hygienic

appear ance; 20 34. Tﬂkeséééggﬁ&ee esélﬁg"s?%‘r% RAHCRlilViE R%?Eé%é’cch{lat s

printed and/ or enbosse sl red; the sheet absorbs |ike a paper

t owel , buesibtast layee fedekirtinabundes andicaphifigety.of barrier and cut resistance;
36. the sheet has additional uses, for exanple, as a placenmat, as counter
protection 25 for use around stove/cook top, bin/shelf protection in

refrigerator, gindertylagn A& u&rodtssif sub4RFRIIRIARS whdRsiethelsadoaE 18RE Vi NY
di shes, etc...; 37. in sone enbodi nents the sheet has a place to W pe a

kni f e Son;abs@8entipheisshgeisedcahovatticseeonddeyer dramontidiic ngterigbpla. pi cni ¢ basket ;
39. the sheet can be used to line a refrigerator nmeat tray; 30 40. the
sheet absorbs and contains all juices fromdefrosting neat; 41. the sheet

can contain oda;s fTHYBIARDEUS précissing@subistrate;of Wik, ABBANLthECddoddqB/P3957
-34 42. the sheet can be used on dishes and platters to prevent scratching

of sane Bhermepiaste malgzial plyds extasioncanpted entol the serond davier HssueRY- and dri ppi ng
containers in refrigerator; 44. the sheet does not fall apart |ike paper
towels; and 5 45. the sheet could be used as a drawer liner or as a nat to
do arip proj ectlid. on.Thel siils tige prbeedging subatrateiof ¢lafi 12 Wherkirethp tidslarss oftient i on

is not limted to the concept of utilizi and, c ructin dj sposabl e,
absor bentfrgidRYsr@ S%B?f%té’ ’§%6WV‘36P ab@t&rtoaﬁgvtﬁmﬂﬁ?@%ﬁm% OASR)
conventi onal

12.  The single use processing substrate of claim 1, wherein the thickness of the

second layer absorbent ply is between about 2 to about 6 mils (0.0508 mm — 0.1524mm).
15

13.  The single use processing substrate of claim 1, wherein the thickness of the

first layer thermoplastic ply is about 5 mils (0.127mm).

14.  The single use processing substrate of claim 1, wherein the thickness of the

20  second layer thermoplastic ply is about 3.5 mils (0.0889mm).

15.  The single use processing substrate of claim 1, wherein the first layer

thermoplastic ply and the first layer absorbent ply include a plurality of apertures therein.

25 16.  The single use processing substrate of claim 15, wherein the apertures are

non-circular.

17.  The single use processing substrate of claim 16, wherein the apertures are
rectangular-shaped.
30

18.  The single use processing substrate of claim 16, wherein the apertures are

square-shaped.



10 cutting boards, but enconpasses all food handling, article support and
barrier/isolation applications where absorbent, |iquid/bacteria barrier
managenerwoios/oekdsi r abl e and net hods for meking the same. PCOARA/OIETEr OUS
nodi fications to the present invention will be apparent to those skilled
inthe art in view of the foregoing de_??_ri ption. Accordingly, this
description is to be 15 construed as illustrative only and is presented for
t he purpose of enabling those skilled in the art to make and use the
invention and to teach the best node of carrying out sanme. The exclusive
rights to all nodifications which cone wwthin the scope of the appended
clai ns are resk¥:vedlheWngd31Ba84G2siRCTUIBOR/DIBET 16, @hercintthe lap¢rtnresiare A

singl e use processing substrate, conprising; a first cut-resistant |ayer
havi ng a‘P@Fgﬁmgirface area and including a first absorbent 5 ply and a
thernoplastic material ply; and a second | ayer having a second surface area
and including a second absorbent ply and a thernoplastic material ply,
whereidn the fi30st |Bhesingleusequoessing substated elgita 16ayberentdin apertimes &€ por t i on
of the S%%?ﬂgm%§r¥§%F area is laterally disposed outside of the first
surface area. 2The singl e use processing substrate of claima1,
wherein at | east one of the absorbent plies is crepe paper. 3. The single

use processing substrate of claim.1l, wherein at |east one _of the 15
absor bent pl i ed- haslhg singlgjusriuacestipg sebstratg of glyam dpnywhereinstbe gpestusessarag

subst r at .9k LA dotati :gwrei n at |east one of the absorbent plies includes
an odor ggso?(ﬁlf]% mat gl ial. 20 5. The single use processing substrate of

cl ai m04, wherein the odor absorbing material is selected fromthe group

consi sting of ., baki soda, activated carbon,, tal owder, cycl odextrin,
eyl enedr an -1 et TTE ST hoe TR HonG SURFES claffi s wRGRIe AR or

acti vat edirgddd GppurBfigact i vated charcoal . 25 6. The single use processing
substrate of claim1, wherein the first |ayer

23.  The single use processing substrate of claim 15, wherein the first layer
15  thermoplastic material ply and the first layer absorbent ply contain an average of 5.52

apertures per square inch.

24.  The single use processing substrate of claim 15, wherein the apertures are a
substantially circular.
20
25.  The single use processing substrate of claim 24, wherein the apertures have

a diameter of about 0.08 inches (2.032mm).

26.  The single use processing substrate of claim 15, wherein the apertures are

25  regularly spaced.

27.  The single use processing substrate of claim 26, wherein a spacing between
apertures is created in the x-direction by 0.279 inches (7.0866mm) and in the y-direction
by 0.165 inches (4.191mm).

30



absorbent ply is disposed below the first |layer thernoplastic material ply.
7. The single use processing substrate of claim®6, wherein the first |ayer
t her nopl as0ios/oemdEerial ply is extrusion coated onto the fiPCItUShAYDE7
absorbent ply. 30 WD 03/068492 PCT/ US03/ 03957 -36 8. The single use
processing substrate of claima1, mherqgg_the first cut- resistant |ayer
further includes an oleophilic ply. 9. The single use processing substrate
of claim1l, wherein the second |ayer 5 absorbent ply is disposed above the

second |ayer tizer mopeaptd&udBr6Edsdihg RhdbtratbQf TN 251 WULRIIURE spicifessi ng
substrate of claim9, wherein the second | ayer thernoplastic material ply

i s extrushetwmeenapeuren aiteates heigzeg patterh &nytbe firstdayge thekmoplagicimaterfiolsambl e use

pr ocessi ubstrate of cl.aim1l, wherein the thickness of the first |ayer
absorbenggﬁﬁ§gﬁ§@%%Pﬁ§§W4§Kout 2 to about 6 nils (0.0508 nm - 0.1524m).

12. The single use processing substrate of claim11l, wherein the thickness
of the second |ayer absorbent ply is between about 2 to about 6 mls
(0. 0508 nm - @91524hesingla ssermocersiag spbspie of skaiplowasimige dugidayeat e of

laim1, {0, hi ck i I . ast i i
cbout 5 i eplb Bl MR ol Bop BB T DO PN e
wher ei n tdoenpirising kinesifoceiie pdigprogflesecond | ayer thernoplastic ply is about

3.5 mls (0.0889mm . 15. The single use processing substrate of claima1,
wherein the first layer thernoplastic ply and the first |ayer absorbent

ply include a gl urafet ngg %I&%%é’éﬁﬁ% s&ﬂgﬁat%iogclanﬁégl@herm%éhfé%l%céf&e

processing substrate o erein the apertures are non-circular

17. Tiee spohgirepylse comprissssi cupofunstof ptapytehe ahdietiyleBe. wherei n t he apertures
are rectangul ar-shaped. 30 18. The single use processing substrate of
claim 16, wherein the apertures are square-shaped. W 03/068492

PCT/ USO3/ 039541, The single use processing substrate of claim 30, wherein the resin further

includes a talc additive.

15 32.  The single use processing substrate of claim 31, wherein the talc additive is

present in an amount less than about 10 percent by weight of the resin.

33.  The single use processing substrate of claim 32, wherein the resin further
includes calcium, magnesium or zinc stearate.
20
34.  The single use processing substrate of claim 33, wherein the resin further

includes at least one antioxidant.

35.  The single use processing substrate of claim 1, wherein the first layer is

25  substantially centered in the second surface area in at least one direction.

36.  The single use processing substrate of claim 1, wherein the first layer is

substantially centered in the second surface area in both directions.

30 37.  The single use processing substrate of claim 1, wherein the first surface
area and the portion of the second surface area laterally disposed outside of the first

surface area are embossed.



-37 19. The single use processing substrate of claim 16, wherein the
apertures are oval-shaped. 5 20. The single use processing substrate of

cl ai m 16, watvenes4n2 t he apertures are in the form of sl otsPCTWSOT®IBI ngl e
use processing substrate of claim 15, wherein the apertures are created by
perforating. 10 22. The single use pro_gg_ssi ng substrate of claiml15,
wherein the apertures are created by punching. 23. The single use

processi ng substrate of claim 15, wherein the first layer 15 thernoplastic
material ply and the first |ayer absorbent ply contain an average of 5.52
apertures per square inch. 24. The single use processing substrate of claim
15, wherei n t h38.apefheasimde aseepracessup sttstrateaificlaimi I, eilesein thieGir@Jayethes si ngl e

use processing substrate of cl gj 4, erei .apert ave a
di anet er ’f’neﬁg%sc(’%‘.%@@ 9 W&‘%GS?W)%%M .gy? (.’“qﬁ'l@%s‘flﬁbqsé%i@%?‘%essi ng
substrate of claim15, wherein the apertures are 25 regularly spaced. 27.

The single use processing substrate of claim26, wherein a spacing between
apertd@res is ci%at ethe smglhresexpra¢essing swhstrbie of cking 1, whiein (he se®@driagerand i n

e

spaci ng between apertures creates a zigzag pattern in the first |ayer
t hernopl astic material ply and the first |ayer absorbent ply. 5 29. The
singl e use prdtkssiThs ssigieeseprecessing paistrate of whdndi, whereen thiefisst 1pyey &y

t her nopl as%gﬁrgd%grs&%lndﬂy)érg}pgdﬁegl@esecond | ayer thernoplastic material ply
i ncludes a resin '
10
41.  The single use processing substrate of claim 40, wherein the adhesive is

ethyl vinyl acetate.

42.  The single use processing substrate of claim 40, wherein the adhesive is in

15  apattern of parallel stripes.

43.  The single use processing substrate of claim 40, wherein the

adhesive is applied in interrupted patterns.

20 44,  The single use processing substrate of claim 43, wherein the adhesive is

applied as a series of spaced spots.

45.  The single use processing substrate of claim 40, wherein the adhesive is
applied in a continuous pattern.
25
46.  The single use processing substrate of claim 1, wherein the processing

substrate further includes means for determining cut-through of the processing substrate.

47.  The single use processing substrate of claim 46, wherein the means for

30 determining cut-through of the processing substrate comprises an absorbent ply.



conprising netall ocene pol ypropyl ene. 30. The single use processing
substrate of claim?29, wherein the netall ocene 10 pol ypropyl ene conpri ses
a copol yrwp oefegapopyl ene and et hyl ene. 31. The singl e usePpTASeF6I9NY
substrate of claim30, wherein the resin further includes a talc additive.
15 32. The single use processing substygte of claim31, wherein the talc
additive is present in an anount |ess than about 10 percent by wei ght of
the resin. 33. The single use processing substrate of claim 32, wherein the
resin further 44 ncm%%'ﬁ}%g@hs@ SRes iR BRI Clafih 29, wh&RfAthE absPochf plyThe
singl e use processing substrate of claim 33, wherein the resin furP er

i ncl udes iaseduealsd adoeomrsiface afdhe theBBoplddte sategdl plyustthpsewad dayeg substrat e
of claim1, wherein the first layer is 25 substantially centered in the
second surface area in at |east one direction. 36. The single use

processi ng subgf r atgheQinghd @dePrdeesgE@stated® cfairh 3 whadl therocesdpsd anti al |y
centered in the second surface area in both directions. 30 37. The single
use pbocewbitrate waldes meansdbr dloaiing a colphehraae whprthejabserbentriflige absoglr ea and
the porti,on.of the second surface area |aterally disposed outside of the
first suf¥te area are enbossed. WD 03/068492 PCT/US03/ 03957 -39 38. The
singl e use processing substrate of claim1l1l, wherein the first |ayer has

di nensi ons of about 9.75 inches (247.65m) by about 7.688 inches )

(195. 275mm) .  5039. Tgsinglqwieprocsssipg srbstatenh claim 4P whereigrthe thermenlastigher ei n

th ' ' : ' : bout
o 685 nafue FhcotE sEoE N pPR oo Bt ol RO RRAOAESANAL o8 %P3
1, wher eichatgescohiprsts thaytermoplastkanatesal flp of the ss@adiayer.ayer by adhesive. 10

41. The single use processing substrate of claim40, wherein the adhesive
is ethyl vinyl acetate. 42. The single use processing substrate of claim

40, wherein thg adhgRiufld Selpocessing substrate of claim 50, wherein the second layer
absorbent ply allows the certain color to show through when the second layer absorbent
ply absorbs liquid.

15
52.  The single use processing substrate of claim 1, wherein the substrate

includes means for lowering the surface tension of a liquid.

53.  The single use processing substrate of claim 52, wherein the means for

20  lowering the surface tension of a liquid is a wetting agent.

54.  The single use processing substrate of claim 52, wherein the means for

lowering the surface tension of a liquid is a hydrophilic additive.

25 55.  The single use processing substrate of claim 52, wherein the means for

lowering the surface tension of a liquid is a corona treating of the thermoplastic ply.



15 a pattern of parallel stripes. 43. The single use processing substrate
of claim40, wherein the adhesive is applied in interrupted patterns. 20
44. The sWO@B®©6843E processi ng substrate of claim 43, whereca/ushgormshesi ve
is applied as a series of spaced spots. 45. The single use processing
substrate of claim40, wherein the adhg§jve is applied in a continuous
pattern. 25 46. The single use processing substrate of claiml1l, wherein the
processing substrate further includes neans for determ ning cut-through of

t he processi nggsubst Labge- focessite Sbhglie dabrikingcessi ng substrate of claim
46, wherein the means o#m%g(ﬁgigﬁ%in?%%’cu?@Fthhgh of the processing

substrat e conpriirstesit-aesisids dayleehaving y firs\@uigleCtd40d 1RAIdiuga3rgadsatbent40 48.
The si ngl Se processi bstrate.of cl.aim 47, wherein the absorbent ply
is secur é’gy glép%ﬁ}%ﬂgf’lf’&rﬁ&gﬁﬁ g“BSIaftWénPWBMq astic material ply of the

second layer. aA%mfold& stot BystIRVINEACRESHd hrfbd dleh aﬁ&irfefud%%ad §Bcdnd Wher ei n
the processing 5 substrate 1ncludes neans for showi ng a col or change when

t he absorabsarbernsiplyedispassdatovela pjuolithegooplasie matagalewhereinghe st dysgissubst r at e

of claim49 erei n the. ther lLastic. _material of the second | ayer is
col or ed degtsed 838 B aial SRR IR S vesP R R i a e Bne aiferdEi e

conpr i seshdthgoktiay sYaRé aebhd surhice htealis Pkataldf dikphBes 6619idd off ehefirst Sutfacd he
singl e use processing substrate of claimb50, wherein the second | ayer

absor benta§t y all ows the certain color to show t hrough when the second

| ayer absorbent ply absorbs liquid. 15 52. The single use processing
substrate of claim1l, wherein the substrate includes neans for |owering

t he 40rface tensi omhefsingld usgpirakeshidg sublserateiofiglaém 36 ewlhkromes sdastprewishie at e of
claimb52, wherein the neans for 20 |owering the surface tension of a
liquid i§b%”§EF?ﬂﬁbméﬂﬁﬁﬁﬁp%ﬁ. The single use processing substrate of claim
52, wherein the nmeans for

58.  The single use processing substrate of claim 56, wherein at least one of the
absorbent plies has a roughened surface.
15
59.  The single use processing substrate of claim 56, wherein at least one of the

absorbent plies includes an odor absorbing material embedded therein.

60.  The single use processing substrate of claim 59, wherein the odor absorbing
20  material is selected from the group consisting of: baking soda, activated carbon, talc
powder, cyclodextrin, ethylenediamine tetra-acetic acid, zeolites, antimicrobial agents,

activated silica, and activated charcoal.

61.  The single use processing substrate of claim 56, wherein the first layer

25  absorbent ply is disposed below the first layer thermoplastic material ply.

62.  The single use processing substrate of claim 56, wherein the first layer

thermoplastic material ply is extrusion coated onto the first layer absorbent ply.

30 63.  The single use processing substrate of claim 56, wherein the second layer

absorbent ply is disposed above the second layer thermoplastic material ply.



| owering the surface tension of a liquid is a hydrophilic additive. 25 55.
The single use processing substrate of claimb52, wherein the neans for

| ower i ng wbaesmessbnce tension of a liquid is a corona treatcmgsSos/ obe
thernoplastic ply. WO 03/068492 PCT/US03/ 03957 -41 56. A single use
processing substrate, conprising;, a fipst cut-resistant |ayer having a
first surface area and including a first absorbent ply disposed bel ow a
ply of thernoplastic material; and an unfol ded second | ayer having a second
surface area apd i ﬁlqletgﬂia%i@us% p?@&:s’é?ﬁi% hsARRQRh 58] YndleaRfe etk ahove a ply
of thernoplastic materital, wherein % first layer is secured to and
subst ant iredistygntdeyrer exchdlesan pleeplsbephyd | ayer in at | east one di nension such
that a portion of the second surface area is laterally disposed outside of
the first surface area. 10 57. The single use processing substrate of
claim56, whergin a{thelsﬁ@éus@@ﬁo&t;mﬁg@bsﬁb@w%ﬂh B! WhSreingthé 5RBAd RARET - 58.
The single use processing substrate of claimb5 wherein at | east one of
the &bsdh¢rmeplapti¢ meteniakply iy ourybionsdatsd ohtacthe sqosnégayetrai@oéqengwle use
processi ng substrate of claimb56, wherein at | east one of the absorbent
plies includes an odor absorbing material enbedded therein. 60. The single
use processi ng6s ubsithieaipldbsePrévesBinDsubstiteif Blaim S6PWhEreRRBO tHitkgss 620
material is_selected fron1th roup_consi sting of baking soda, activated
car bon, tthe Brst lagaicabsorbeytgily el e ab étlh%/t%fﬂ)é’él? @mlhéopé@? By Otli5d4mend,
zeolites, antimcrobial agents, activated silica, and activated charcoal
61. The single use processing substrate of claim56, wherein the first

| ayern0o 25 abscﬁﬂbenfrhplsmgﬂe;usdipsqmmcg Sidlstravetolfi elafrn 1561 whergiarth¢ thécknmegl @fst i ¢
mat eri al 62. Th rocessi ubsir at cl aim 56, wherein
the fir st&? %/898‘?‘?1&@’ eai’ﬁ?f;?le‘ié’ﬁ?( bﬁ’ﬁ'ﬁ’ﬁ ‘pfg’ %Q“Eéf‘?a]ﬁzﬁ) ggogt:’@g’t ed onto the
first Iaxpﬁaqgggrbent ply. 30 63. The S|ngle use processing substrate of

cl ai m 56, wherei'n the second | ayer absorbent ply is di sposed above the
second | ayer thernoplastic material ply. WO 03/068492 PCT/ US03/ 03957

68.  The single use processing substrate of claim 56, wherein the thickness of

15  the first layer thermoplastic material ply is about 5 mils (0.127mm).

69. The single use processing substrate of claim 56, wherein the thickness of

the second layer thermoplastic material ply is about 3.5 mils (0.0889mm).

20 70.  The single use processing substrate of claim 56, wherein the first layer
thermoplastic material ply and the first layer absorbent ply include a plurality of apertures

therein.

71.  The single use processing substrate of claim 70, wherein the apertures are

25  non-circular.

72.  The single use processing substrate of claim 71, wherein the apertures are

rectangular-shaped.

30 73.  The single use processing substrate of claim 71, wherein the apertures are

square-shaped.



-42 64. The single use processing substrate of claimb56, wherein the first
cut- resistant layer includes an oleophilic ply. 65. The single use
processi ‘yodabetspnt e of claim 63, wherein the second | ayePCTAISOHIERDpl asti ¢
material ply is extrusion coated onto the second | ayer absorbent ply. 66.
The single use processing substrate of 4¢l ai m 56, wherein the thickness of
the first |ayer absorbent ply is between about 2 to about 6 mls (0.0508 mm
- 0.1524mm). 10 67. The single use processing substrate of claim 56,

wher ei n the t kn n %H@Se about 2
to about m m@(oeﬁ&%{%&?@@&gg S.@%%% ﬁ?%gh??ngf‘g‘leyu“s%’%& ocessiﬂﬁg
substrat eovaf sldpad.m 56, wherein the thickness of 15 the first |ayer
thernoplastic material ply is about 5 mls (0.127mm). 69. The single use
processi ng substrate of claimb56, wherein the thickness of the second

| ayer thernmoplgsti CTHEBSE 14 &e ﬁ?!)d’eshﬁg@%%te%f%la‘iﬂﬂﬁ el Mperntt £#0. The
singl e use processing substrate of Glaimb56, wherein the first |ayer

t her nopl dstthefommtod siogs. pI y and the first |ayer absorbent ply include a
plurality of apertures therein. 71. The single use processing substrate of
claim 70, wherein the apertures are 25 non-circular. 72. The single use
processi ng Subsd, r atEheQin 7g~Riél?def"firgé’essﬂllg@tﬁlﬁ%trﬁtefoﬁ@laﬁﬁ97'0'E Whe®irthe apertures are
rectangul ar-shaped. 30 73. The single use processing substrate of claim 71,
wher ei n taieateey paifsafing e squar e- shaped. WD 03/ 068492 PCT/ US03/ 03957 - 43
74. The single use processing substrate of claim 71, wherein the apertures
are oval -shaped. 75. The single use processing substrate of claim71,

wher gion t he apent urlg siigle use procdsting fubstraefof slaih §0, Whereilhthe apergires atse
processi ng substrat of claim 70, wherein the apertures are created by
per f or at | fhgpted by punching.

78.  The single use processing substrate of claim 70, wherein the first layer
thermoplastic material ply and the first layer absorbent ply contain an average of 5.52

15  apertures per square inch.

79.  The single use processing substrate of claim 70, wherein the apertures are a

substantially circular.

20 80.  The single use processing substrate of claim 79, wherein the apertures have

a diameter of about 0.08 inches (2.032mm).

81.  The single use processing substrate of claim 70, wherein the apertures are
regularly spaced.
25
82.  The single use processing substrate of claim 81, wherein a spacing between
apertures is created in the x-direction by 0.279 inches (7.0866mm) and in the y-direction
by 0.165 inches (4.191mm).

30 83.  The single use processing substrate of claim 81, wherein the spacing
between apertures creates a zigzag pattern in the first layer thermoplastic material ply and

the first layer absorbent ply.



10 77. The single use processing substrate of claim 70, wherein the
apertures are created by punching. 78. The single use processing substrate
of clai mwO0,03mbsapei n the first |ayer thernoplastic materipalt/yshyomsd t he
first layer absorbent ply contain an average of 5.52 15 apertures per
square inch. 79. The single use procesgang substrate of claim 70, wherein
the apertures are a substantially circular. 20 80. The single use

processi ng substrate of claim79, wherein the apertures have a dianeter of
about 0.08 inches (2.032m). 81. The single use processing substrate of
claim70, wherein the apertures are regularly spaced. 25 82. The single
use processi n@4subﬁﬂleairglmjsequedessiﬁgsubmaeeifnlaiam§§awhergintthe hiestlayeaper t ur es

is create he x-directio ches 7 0866 and.in the
y-directit "ﬁmOBt?Stff mggrip Ylég‘? Wy yer%ﬁ? ﬁ%@?e@@y&%%u‘%aor@@gsi ng
substr at &oRfpriGing h(@tﬁl%ceﬁ@}%l%r@ y1Bfe. spaci ng bet ween apertures creates a

zigzag pattern rn the first layer thernoplastic material ply and the first
| ayer 5absor bent ply. V\D 03/ 068492 PCT/ US03/ 03957 -44 84. The single use

i 56, .wherej |
eSS e S s SHSHr B K3 AU DR, ©
resin %w&pyu&emh hh&%@og@leh‘I@f@ﬂipb@ﬁ@an&etﬁ’ﬁlené'he single use

processing substrate of claim wherein the netal |l ocene pol ypropyl ene
conprises a copol yner of propylene and et hyl ene. 86. The single use

eSS SuBLr e Ongfd BB BB SRlelle b EIESS AHERIRE restBuliped vios 2

use ocessing su rate of elaim wher ei n
t he tal clﬂaﬁuetsla\tﬁcaadmpé,esent in an anount |ess than about 10 percent by
wei ght of the resin. 15 88. The single use processing substrate of claim
87, wherein the resin further

87.  The single use processing substrate of claim 86, wherein the talc additive is

present in an amount less than about 10 percent by weight of the resin.

15 88.  The single use processing substrate of claim 87, wherein the resin further

includes calcium, magnesium or zinc stearate.

89.  The single use processing substrate of claim 88, wherein the resin further
includes at least one antioxidant.

20

90.  The single use processing substrate of claim 56, wherein the first layer is

substantially centered in the second surface area in both dimensions.

91.  The single use processing substrate of claim 56, wherein the first surface
25  area and the portion of the second surface area laterally disposed outside of the first

surface area are embossed.

92.  The single use processing substrate of claim 56, wherein the first layer has
dimensions of about 9.75 inches (247.65mm) by about 7.688 inches (195.275mm).
30

93.  The single use processing substrate of claim 56, wherein the second layer

has dimensions of about 11.75 inches (298.45mm) by about 9.688 inches (246.075mm).



i ncl udes cal cium nagnesiumor zinc stearate. 89. The single use processing
substrate of claim88, wherein the resin further includes at |east one

ant i oxi daw0.0386849D. The singl e use processing substrate ofPCTimNINGS]
wherein the first layer is substantially centered in the second surface
area in both dinmensions. 91. The singl gsuse processing substrate of claim
56, wherein the first surface 25 area and the portion of the second
surface area laterally disposed outside of the first surface area are
enbossed. 92. The single use processing substrate of claim56, wherein the
first layer has dinensions of about 9.75 inches (247.65mm by about 7.688
i nches (195. 278nm) T8GRk ustlpeoessigg substratemt chim Songhenainsthe firs layfer ol ai m 56
wherein the sggqﬁd IaX %W h@;gﬂ%gﬁnsions of about 11.75 inches (298. 45nmm)
by about §°888'9 Sﬁ%@% (& IVeWD 03/ 068492 PCT/ US03/ 03957 -45 94. The
singl e use processing substrate of claim56, wherein the first layer is
secured to the second | ayer by adhesive. 5 95. The single use processing
subst bate of A%i mw singleeyssiprocensng sihstyptgetickiim Gdhyherginthe adhwsivatie. 96.
The singl?%ﬁse rogqssing substrate of claim94, wherein the adhesive is in
a patterﬁ VBQES??%F stripes. 10 97. The single use processing substrate
of claim94, wherein the adhesive is applied in interrupted patterns. 98.
The single use processing substrate of claim97, wherein the adhesive is

15 applied as ¥ serfhesingle usspeesgssipg pubstrolg of pham Shnyhereindhe pihssivgds Hg
substr at i rein the adhesive is applied in a continuous
pattern. é?ﬁ%ﬁ“%hgéé?ﬁgﬁe use processing substrate of claim56, wherein

t he goocessing substrate further includes neans for determ ning

cut-through of the processing substrate, : :
g 97. ’I%e sfng euse rocesssmg substrate of claim 94, wherein the

adhesive is applied in interrupted patterns.

98.  The single use processing substrate of claim 97, wherein the adhesive is

15 applied as a series of spaced spots.

99.  The single use processing substrate of claim 94, wherein the adhesive is

applied in a continuous pattern.

20 100. The single use processing substrate of claim 56, wherein the processing

substrate further includes means for determining cut-through of the processing substrate.

101. The single use processing substrate of claim 100, wherein the means for
determining cut-through of the processing substrate comprises an absorbent ply.
25
102. The single use processing substrate of claim 101, wherein the absorbent ply

is attached to a bottom surface of the thermoplastic material ply of the second layer.

103. The single use processing substrate of claim 56, wherein the processing
30  substrate includes means for showing a color change when the absorbent plies absorb

liquid.



101. The single use processing substrate of claim 100, wherein the neans
for determning cut-through of the processing substrate conprises an
absor bentwplog/o6882 102. The singl e use processi ng substrat ecefusos/edont 101,
wherein the absorbent ply is attached to a bottom surface of the
thernoplastic material ply of the secopd Iayer. 103. The single use
processi ng substrate of claimb56, wherern the processing 30 substrate

i ncl udes neans for showi ng a col or change when the absorbent plies absorb
liquid WO 03/ 1%@?491%%{5@&\,#&%%&9&%@@ sutftRatb Of claffi 03] WHLEINUREHRIASARRICNT
substrate of claim103, erein the thernoplastic mterial ply of the
second | ayaeridlplcof the setoad tayet wicolared acertmicotenars] theansghoshiomgngaller  change

conprises_tinting the.ther | asti.c material . ply,of the.second, l.ayer a
Cor tai n GBS Cogrises tingne 1BF fhsriopléwcipaiuid ebhof be perord iV eE F Ctaif o,
wherein the second | ayer absorbent ply allows the certain color to show
t hrough when the second | ayer absorbent ply absorbs liquid. 106. The

si ngl & use pr d®éssiThg singhsesearecessing pubisipts 61 clatrarl 8 whereinghbsacead layer1 0

i ncl udes

ol e usbopan s Shh e BBt o PEF HE0R HMeBinteeofthuflrabipgl

| oweri ng Iﬂingbg@)ujsflfqaﬁi,t ension of aliquidis a wetting agent. 15 108. The
si ngl e use processing substrate of claim 106, wherein the neans for
| owering the surface tension of a liquid is a hydrophilic additive. 109.

The singl e useopr 0oashiig. SHARLLRLE: AlhsEhebfLAAR scMIRLEINNE AbsfERNS for

| owering the surface tersion o qurd 1s a corona treating of the

t her mopl dad¢ludesphgans &G 1dd&ingths smdace tersenprfademsd.ng substrate, conprising: a
cut-resistant layer including a thernoplastic material ply; a first
absorbent |ayer selected fromthe group consisting of a hydrophilic

material, an 1@*7.90ﬁmelsjhfgler@sfegfrb&hsing)gub@uae69@1%1&1 08BN Krbia th'@Aehor
hydrophilic and ol eophilic 25 properties, wherein the first absorbent |ayer
i s secur dawenng the serfiacertensiat eiratliquad/isra; wettinls agepbir ri er | ayer including a
thernoplastic material ply, wherein the barrier |ayer is

15 108. The single use processing substrate of claim 106, wherein the means for

lowering the surface tension of a liquid is a hydrophilic additive.

109. The single use processing substrate of claim 106, wherein the means for
lowering the surface tension of a liquid is a corona treating of the thermoplastic ply.
20
110. A single use processing substrate, comprising:
a cut-resistant layer including a thermoplastic material ply;
a first absorbent layer selected from the group consisting of a hydrophilic material,
an oleophilic material, or a composite material having hydrophilic and oleophilic
25  properties, wherein the first absorbent layer is secured to the cut-resistant layer; and
a barrier layer including a thermoplastic material ply, wherein the barrier layer is

secured to the first absorbent layer.

111. The single use processing substrate of claim 110, wherein the cut-resistant

30 layer includes apertures therein.



secured to the first absorbent |layer. 111. The single use processing
substrate of claim 110, wherein the cut-resistant 30 |ayer includes
apert ur eswplames4m2z WO 03/ 068492 PCT/ US03/ 03957 -47 112. TPaa/usosgie7 use
processi ng substrate of claim1l, wherein the apertures are circular. 113.
The single use processing substrate of 4,6l aim 110, wherein the substrate 5
further includes a second absorbent |ayer selected fromthe group
consisting of a hydrophilic material, an oleophilic material, or a

conposi te mat efjal mvéixipe Dyed5B8RLinG Subs@at ¢ emmhill w_ﬁe&imeragéﬁﬁes yaerein
the second absorbent layer 1s dispoSed between the first absorbent |ayer
and t he bearauiaer | ayer. 10 114. The single use processing substrate of claim
113, wherein the second absorbent |ayer is secured to the first absorbent
| ayer with adhesive. 115. The single use processing substrate of claim 114,
wherein the seggnd TRGHYPIOEM prb@dSihg isSbshafWRthiha 10hRh&RM thebublsB¥Rr Wi th
adhesive. 15 116. A processing substrate, conprising: a first materi al

havi ng a furtheri itclpéesrassbors] ab@w%entelgygtsamteé dromaihie graupseosistingrefiaer i al

di sposed .adj acent the firs .erial.and _havin |.i gyi,d- absor.bent..

porti on; }ygiﬁmg’ghcam?tﬁln?ld%]:eg?qﬁgf m&?esfl gsoéa Cgﬁl 3%%63{‘&?%% h?&‘gﬁ’gdf;?é’ﬁgq al and
havi ng a dridplédphilicTReserabivherit the eecondabsaebent 1d3er fsidisposedSRawesh thafidstt hi r d
materials are formed into a roll. 117. The single-use processing substrate
of cl ai mabserbeniderasiand helarmigid@srare 25 di sposed at intervals along a

|l ength of the roll and extend perpendicular to the length of the rol
wherein a portion of the processing substrate can be severed fromthe rol
at on@ of thellgl ueTheasigige useBocebhiag subsghte-ofshiprid8 psbernim thelbsbndt e of

claim 116, wherein perforatigns.ar 0 disposed at .intervals along a
| engt h ofabﬁ?ﬁ?e‘?tgﬂerMcgfgéﬁgleﬁg?tﬁgﬁﬂgﬁrﬁﬁ%)@?twét%taﬁEeSI“éCngth of the roll for

detaching a desired |l ength of the processing substrate.

115. The single use processing substrate of claim 114, wherein the second

absorbent layer is secured to the barrier layer with adhesive.

15
116. A processing substrate, comprising:
a first material having a liquid-permeable, cut-resistant surface;
a second material disposed adjacent the first material and having a liquid-absorbent
portion; and
20 a third material disposed adjacent the second material and having a liquid-

impermeable portion;

wherein the first, second, and third materials are formed into a roll.

117. The single-use processing substrate of claim 116, wherein glue bands are
25  disposed at intervals along a length of the roll and extend perpendicular to the length of
the roll wherein a portion of the processing substrate can be severed from the roll at one of

the glue bands:

118. The single-use processing substrate of claim 116, wherein perforations are
30  disposed at intervals along a length of the roll and extend perpendicular to the length of
the roll for detaching a desired length of the processing substrate.



WO 03/ 068492 PCT/ US03/ 03957 -48 119. The singl e-use processing substrate
of claim 116, wherein the first and third materials are seal ed together

al ong a IwogBhkesadp2t he roll. 120. The singl e-use processi ng@Csaisss/oxmase of
claim 116, wherein the first material 5 includes apertures therein. 121.
The singl e-use processing substrate oﬂ4§Jain1120, wherein the apertures are
circular in shape. 122. A single use processing substrate, conprising: 10 a
first paperboard | ayer, wherein the dry basis weight of the paperboard is

at | east 150 poundg,eRGio1 30 rB&e’ssing@Qbs«?ra&mmmn%méﬂeﬁl theYigt aR@ifged to
the first paperboard Iafer, ereinthe polyneric [ayer provides a barrier

for the snigstialatre.sedsd 28theilens i hayigth oftbe pllbcessi ng substrate of claim
122, wherein the dry basis weight of the paperboard is at |east 200 pounds
per 3000 W 124. The single use processing substrate of claim 122, wherein

the pol yneric jjbayefhel st QUsedRD&dssing B@bsyiaicflcRing. 1180wherein thE Eirst el use
processi ng substrate of claim 122, wherein the polyneric |ayer is

pol ypsopyihdndes aperuregithersimod of produci ng a single use processing
substrate, the nmethod 25 conprising the steps of: providing a first |ayer
including a liquid absorbent ply adjacent to a cut resistant ply;

provi ding a seond Thayaigld-te prd&e@sinF stbstraiechfictaparroakhere e apdreddsidng at
| east one of the layers so that at |east one layer has a liquid surface 30
t ensi on |s#Blar wghapfar act eri stic; and assembling the first and second

| ayers. WD 03/,06849¢.. / AR -The. met hod of claim 126,
wherein the stlgg' of‘Ag { 15@%11?%8&%%%%% Ky Bgtég% }éﬁxp F]l;glg-llﬁg
10 a first paperboard layer, wherein the dry basis weight of the paperboard is at
least 150 pounds per 3000 ft*; and
a second polymeric layer secured to the first paperboard layer, wherein the

polymeric layer provides a barrier for the substrate.

15 123.  The single use processing substrate of claim 122, wherein the dry basis
weight of the paperboard is at least 200 pounds per 3000 fi%.

124. The single use processing substrate of claim 122, wherein the polymeric
layer is low density polyethylene.
20
125. The single use processing substrate of claim 122, wherein the polymeric

layer is polypropylene.

126. A method of producing a single use processing substrate, the method
25  comprising the steps of:
providing a first layer including a liquid absorbent ply adjacent to a cut resistant
ply;
providing a second layer including a liquid impermeable ply;
treating at least one of the layers so that at least one layer has a liquid surface
30 tension lowering characteristic; and

assembling the first and second layers.



wetting agent onto the at |east one layer. 128. The nmethod of claim 126,
wherein the step of treating conprises imersing 5 the at | east one | ayer
in a |liqguvdobasdaorontaining a wetting agent. 129. The net roa/ush3/edosd m 126,
wherein the step of treating conprises spraying a hydrophilic additive
onto the at |east one layer. 10 130. The nethod of claim 126, wherein the
step of treating conprises imersing the at |east one layer in a liquid
bath containing a wetting agent. 131. The nethod of claim 126, wherein the
step of treati C I § RfRes §HaYi 5 132.
The net hod of]??aig?%f%?ﬁ %?g?ﬂp%ﬁéugﬁggp%?%§§§gﬁg??%%&%onpf%ses1? é step
of adher iwgtithagentadothesdtdatst ¢re layee. | i qui d absorbent ply. 133. The net hod
of claim 126, wherein the second sheet further includes a 20 liquid
absorbent ply. 134. The nethod of claim 133, wherein the step of assenbling
conprises assegbl ifhg hdth&t oAMISERO W ettt Step @ ftRAlng SinprisediAmaRARr bent
ply of the second sheet is adjacent to the |iquid absorbent ply of the
first Sshdbe at It o0layy i 3/1igeBUsth ROTINLBE Y/ WAVBFagens0 135. A singl e use
processi ng substrate, conprising: a first cut-resistant |ayer having a
first surface area with a width and including a first absorbent ply and a
first thernopliasti TherithdPdf diid 1238, SheRiCtht ieplof haxtinbean oo fstagts hace
area and i ncl udi n% a second absorbent ply 5 and a second thernopl astic

mat eri al hydiephiiecdditiye ontel the gt 1sast aBnBYEve portions securing the first |ayer
to the second | ayer, wherein each adhesive portion has an effective

di mensi on shorter than the width of the first |ayer and wherein the first
| ayernoi s securlgd. t The hectbatafiudaimaldst wherein thb atep @ f reatingonofrisehansesingd

surface area s laterally ,di,spbosed oytside of the first surface area. 10
the at least one layer in a liquid bath containing a wetting agent.

131. The method of claim 126, wherein the step of treating comprises corona
treating the at least one layer.
15
132. The method of claim 126, wherein the step of assembling comprises the

step of adhering the second sheet to the liquid absorbent ply.

133. The method of claim 126, wherein the second sheet further includes a

20  liquid absorbent ply.

134. The method of claim 133, wherein the step of assembling comprises
assembling first and second sheets so that the liquid absorbent ply of the second sheet is
adjacent to the liquid absorbent ply of the first sheet.

25

30



136. The single use processing substrate of claim 135, wherein the first

| ayer further includes a plurality of apertures. 137. The single use
processi ‘yodabetspnt e of claim 136, wherein the plurality @eCT/UsB3/exdbesi ve
portions is in a pattern of discontinuous parallel segnents. 138. The
singl e use processing substrate of clakfp 137, wherein the plurality of
adhesi ve portions are of substantially the sanme |length. 20 139. The single
use processing substrate of claim 138, wherein the plurality of adhesive

portions are sggar a3 egh 8 pticeiMpERbSERS dohpristaBe | ength of each adhesive
portion. 140. The sinéﬁﬁwuge processi ng substrate of claim 136, wherein

the first | ayerfishaitueksantilaieh hedyes firstverfareceeswsithg vadthsandanduding eher

i ncl udi ng. t bor der adhesi strips. 25 disposed parallel with and

ext endi pgﬁrf‘“\rlﬁ’s%rﬁ’?‘%rpéy G?‘ET ifﬁzg’eﬁq‘(’?lﬁglw&tmal ges. 141. The single use

processing s Uth'sieééﬁdela?ér Hal/ e sbddhd SOPRESCABa hﬁtﬁinﬁluﬂﬁ%hd RY6Rd absofereigly | engt h
a

edges and further including two additional bagrder esive strips di sposed
par al 15el anidtarseennd thsrmoptishigmatesiabply; #nd di st ance of the length edges. 30 WD

03/ 068492 PCT/ US03/(.03957, -51 142 A n¥ uein i ngl
processi ng subasq%ﬂr {lg’ gftsqqgesﬁ‘éet %O&ignscsgﬁ%nﬁgsnﬁ% S‘ Q{t rllagfegfoet%g Sg“fo?idg?yc?\g’i ngllege;’lga
first | ay@eh hahesing partivntial ad Bfedtiveldidensipnashbitethan tesmidtest the byst &giencent

to a cut resistant ply; 5 providing a second |ayer including a |iquid

i nper meatsind vepein Hisdirt layer agsreureddo the sseonddaysr sietuthat a pergion of thegeeddor bent
ply of t I [y: . adhesive forns a

pl urali t{}'ﬁ{) ée;%%aeﬂssﬁ%/ltg{aggF%Spgﬁég%wﬁliwﬁﬁh%gﬁ%%?cetggk?ihg | onger then the width
of the first layer; and contacting the |iquid absorbent ply to the second

| ayer. 10 143, The_net hod of clai.m 142 wherein e adhesjve is applied
only to the | 1M o THESEGERPHIGSTE st (R4 oY PEPE 78 S aher of n
t he adhesyMReriiscl@RRlal fitkalify dFapk@ites. 15 parall el stripes.

137. The single use processing substrate of claim 136, wherein the plurality of

15 adhesive portions is in a pattern of discontinuous parallel segments.

138. The single use processing substrate of claim 137, wherein the plurality of

adhesive portions are of substantially the same length.

20 139. The single use processing substrate of claim 138, wherein the plurality of

adhesive portions are separated by a distance less than the length of each adhesive portion.

140. The single use processing substrate of claim 136, wherein the first layer
includes width edges, the processing substrate further including two border adhesive strips

25  disposed parallel with and extending the entire distance of the width edges.

141. The single use processing substrate of claim 140, wherein the first layer
includes length edges and further including two additional border adhesive strips disposed
parallel with and extending the entire distance of the length edges.

30



145. The nethod of cl aim 144, wherein the adhesive portions are of
substantially uniformsize. 20 146. The nethod of claim 145, wherein the
adhesi ve woroBiogsag2 are | onger than the distance between tIReTAMEEIISE
portions. 147. A nmethod of producing a single use processing substrate, the
nethod conprising the steps of: providijng a first layer having a width and
including a liquid absorbent ply adjacent 25 to a cut resistant ply;

provi ding a second layer including a liquid inperneable ply; applying

adhesive to thesj i qui ﬂetﬁ&?@f ReBiciRg ¥ _sﬁ’igletlﬂ@ Pfd.céﬁné Q68trats Ahé RRtholihe

adhesive forns a plurality of adhésive portions; deactivating at |east one
secti on otompudingihepyef:porti on; and 30 contacting the |iquid absorbent

ly to the second. | ayer.. 03/ 068492, PCT/ USD3/ 03957 ..-52 148.. T nmet hod
Y o o 247 SRS sy RPN g Mt 04 BRDTE e aBioeRst By FTon 1 s
deactivat&@lmﬁ4§ﬁmgﬁgbgethod of claim 148, wherein the step of applying

conprises applying. the adhesive in a pattern of parallel stripes. 150.
The nefhod of ploaidinglaisconhlnyet inchuidinga legridfmppemestle abi; ng conpri ses

deactivating secti.ons.that are separated,by. i stange re. than the | ength
of “each . deact Yok aelRe R hieT RS 8GR s eSO AR o Pleiub MR BFY ) P
an absor begtbnd'Riyer soahat!thy fihesiad dorranidsltlayityseradeki ¢ partioss with hbgoiidal asti c

materi al disposed on a side of the absorbent material |ayer form ng a cut
resi st ant beipglanggfuthen hemidbu thefirshlager; #8d 152 The processing substrate of

claim 151, whegejn.,. L ss than about (4mm
0.15748 i nches&:ﬁ{rg&g}lganﬁeﬁguw%gme?ﬂg&gé:t)lgelessegﬁ]dga{s'é&bst rate of claim 151,
whereig the thernoplastic materi al

143. The method of claim 142, wherein the adhesive is applied only to the liquid

absorbent ply.

144. The method of claim 143, wherein the adhesive is applied in broken
15  parallel stripes.

145. The method of claim 144, wherein the adhesive portions are of

substantially uniform size.

20 146. The method of claim 145, wherein the adhesive portions are longer than the
distance between the adhesive portions.
147. A method of producing a single use processing substrate, the method
comprising the steps of:
providing a first layer having a width and including a liquid absorbent ply adjacent
25  to acut resistant ply;
providing a second layer including a liquid impermeable ply;
applying adhesive to the liquid absorbent ply of the first layer so that the adhesive
forms a plurality of adhesive portions;
deactivating at least one section of each adhesive portion; and

30 contacting the liquid absorbent ply to the second layer.



20 is a polyner extruded onto the absorbent material |ayer. 154. The
processi ng substrate of claim 153, wherein the thernoplastic nmaterial 1is a
pol yol ef iw0 03668485. The processing substrate of clai m 151 pCahEsog039s5t he

t hernmopl astic material is a thernosetting resin. 156. The processing
substrate of claim 151, wherein the strgnds are attached to a first side
of the absorbent material |layer and a barrier layer is attached to a second
side of 30 the absorbent material |ayer. WO 03/068492 PCT/ US03/ 03957 -53
157, The process noThURR o@to?_cﬁfmql:l@'voﬂe}éﬁaﬂ%%fi%‘&s@&%n@%‘f@é&radh@ﬁ
conprises an absorbent ply disposed adjacent a polyneric material ply.

158. The pontomssdeagtiwdist rate of claim 157, wherein the cut resistant and
fluid 5 pervious surface has a smaller surface area than a surface area of
the barrier layer. 159. The processing substrate of claim 151, wherein the
strands are supgf anth@hkihod o9 Blai 498!Swhetéln H0steo NI IRAE BSmpriRdUEh1PHea
processi ng substrate, the nmethod conprising the stéps of. providing an
absorb%nt8wmﬂbwﬁ&ﬁnw&y§ﬂnOfmwmﬂﬁbﬂﬂhé-absorbent material |ayer; and
depositing randomy spaced strands of nmaterial onto a side of the absorbent
15 material layer to forma cut resistant and |iquid pervious surface. 161.

The method of i NTHSRethoh OF Clalin 1 B, vithseih g ste& ddab@ating¥ptisSesnoved in
a first direction and the strands are deposited by an extruder that is

fixed rel dggctigating se¢fiony that preseparpted by iashistanse mase danthe lenghsyfeaeh t 0 a second
di rection . i r tothe first direction. 162. The nethod of claim
160, Mer%%g{lfﬁéyéﬁg##%d further includes the step of cal endaring the
strangds of material. 25 163. The method of claim 160, wherein the strands
are deposited onto a first side of the absorbent material |ayer and the

met hod furt her 13lncl QPELCEFHRE YOSt COMTSINGy a barri er

an absorbent material layer; and
randomly spaced strands of thermoplastic material disposed on a side of the
absorbent material layer forming a cut resistant and liquid pervious surface.
15
152. The processing substrate of claim 151, wherein the strands of material

are less than about (4mm) 0.15748 inches in diameter.

153. The processing substrate of claim 151, wherein the thermoplastic material

20  is a polymer extruded onto the absorbent material layer.

154. The processing substrate of claim 153, wherein the thermoplastic material

is a polyolefin.

25 155. The processing substrate of claim 151, wherein the thermoplastic material

is a thermosetting resin.

156. The processing substrate of claim 151, wherein the strands are attached to a
first side of the absorbent material layer and a barrier layer is attached to a second side of

30 the absorbent material layer.



| ayer to a second side of the absorbent material |layer. 30 164. The net hod
of claim 163, wherein the step of joining the barrier layer to the

absor bentwomBmésdded | ayer includes the step of applying adresivsesdmosmeen t he
barrier layer and the absorbent material |[ayer. WO 03/068492

PCT/ US03/ 03957 -54 165. The nethod of s¢l ai m 163, wherein the step of
joining the barrier layer to the absorbent material |ayer includes the step
of extruding a polyner sheet onto the second side of the absorbent

material |ayerys75 MG nrd&iksiiB s aRlof¢ladth 151 60hertRGREb Aribh By St @Rhphises
depositing conprises the step of using an extruder to extrude the strands.

167. The amsbbartiersfplycdiaposed 6djacent epelymdricenaerd) ptf. usi ng t he extruder
includes 10 the step of extruding the strands of material fromnultiple
spi nnerets. 168. The method of claim 167, wherein the step of extruding the

strands of naitsgri afhel PEdHSIRS siiBatelofRlagh 15DV RGeihiBe Quitlrbdisigit-and Audb9. The
met hod of claim 167, wherein the step of extruding the strands of materi al

i ncl udes rendows spfaed hasot snalley surfase escarthaney surfppgareg 9é thedramef laercl ai m 167,
wherein the step of extruding the strands of material includes the step of
oscillating the extruder. 20 171. The method of claim 167, wherein the

strands are extspuderhelplodessifig Bsisaieioficlayn ¢ 6 ntvwindtei $hd @FMAO Brel3yibithatially

ext ruder. )
continuous.

N

10 160. A method of producing a processing substrate, the method comprising the
steps of:
providing an absorbent material layer;
moving the absorbent material layer; and
depositing randomly spaced strands of material onto a side of the absorbent

15  material layer to form a cut resistant and liquid pervious surface.

161. The method of claim 160, wherein the absorbent material layer is moved in
a first direction and the strands are deposited by an extruder that is fixed relative to the
20 first direction but moves with respect to a second direction perpendicular to the first

direction.

162. The method of claim 160, wherein the method further includes the step of

calendaring the strands of material.

25
163. The method of claim 160, wherein the strands are deposited onto a first side
of the absorbent material layer and the method further includes the step of joining a barrier
layer to a second side of the absorbent material layer.
30 164. The method of claim 163, wherein the step of joining the barrier layer to

the absorbent material layer includes the step of applying adhesive between the barrier

layer and the absorbent material layer.
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165. The method of claim 163, wherein the step of joining the barrier layer to
the absorbent material layer includes the step of extruding a polymer sheet onto the second

side of the absorbent material layer.

166. The method of claim 160, wherein the step of depositing comprises the step

of using an extruder to extrude the strands.

167. The method of claim 166, wherein the step of using the extruder includes

the step of extruding the strands of material from multiple spinnerets.

168. The method of claim 167, wherein the step of extruding the strands of

material includes the step of moving the extruder.

169. The method of claim 167, wherein the step of extruding the strands of

material includes the step of rotating the extruder.

170.  The method of claim 167, wherein the step of extruding the strands of

material includes the step of oscillating the extruder.

171. The method of claim 167, wherein the strands are extruded in a

substantially continuous fashion by the extruder.



