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(57) Abstract

The present invention provides a multi-purpose sheet material (10) comprising an absorbent layer (20) having opposing first and second
surfaces, a substantially non-absorbent, substantially fluid-impervious standoff system (40) associated with and extending transversely across
the first surface, and a substantially fluid-impervious barrier layer (30) substantially continuously covering the second surface. The standoff
system may comprise a plurality of discrete standoff elements or may comprise a continuous standoff network, and may be formed in any
desired configuration. Optional adhesive layers (35) or elements on the surface of the barrier layer facing a supporting surface may provide
for enbanced stability in use. The standoff system may be unitarily formed with or directly contacting the barrier layer such that forces
applied to the standoff system are transmitted to the barrier layer, bypassing the absorbent layer.
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BACKGROUND OF THE INVENTION
Sheet-like materials for use in protecting objects or substances from a supporting
N surface, and/or protecting supporting surfaces from objects or substances, are well known
in the art. Such materials can be utilized to provide a permanent form of protection, but
most commonly are situation- or task-oriented and are only required or utilized for a
limited period of time and then disposed of. _
One common scenario for the use of such sheet materials is the preparation of
food items for consumption, such as the preparing of certain cuts of meat for cooking.
Protective sheet materials in this scenario may provide dual protective functions in
protecting the food item from soiling and other contamination from a supporting surface
such as a countertop as well as protecting the countertop from soiling due to blood,
water, and other fluids and substances present on the surface of the food item. Protective
sheet materials may also protect a supporting surface from physical damage such as
impact from a sharp object or cutting device such as a knife or cleaver used in such food
preparation. |
Protective sheet materials intended for use in these environments often typically
~comprise a sheet of an absorbent paper-type product which may include an impervious
backing layer or coating. Such materials are relatively inexpensive and intended for a
relative short period of usage followed by disposal. While such materials do form an
intervening barrier between a substance or object and a supporting surface, their
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SUMMARY OF THE INVENTION

The present invention provides a multi-purpose sheet material comprising an
absorbent layer having opposing first and second surfaces, a substantially non-absorbent,
substantially fluid-impervious standoff system' associated with and extending
transversely across the first surface, and a substantially ﬂuld-lmpemous barrier layer
substantially continuously covering the second surface.

The standoff system may comprise a plurality of discrete standoff elements or
may comprise a continuous standoff network, and may be formed in any desired
configuration. Optional adhesive layers or elements on the surface of the barrier layer
facing a supporting surface may provide for enhanced stability in use. The standoff
system may be unitarily formed with or directly contacting the barrier layer such that
forces applied to the standoff system are transmitted to the barrier layer, bypassing the
absorbent layer.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will be
better understood from the following description in conjunction with the accompanying
Drawing Figures, in which like reference numerals identify like elements, and wherein:
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Figure 10 is a partially-segmented perspective view of another embodiment of a
multi-purpose absorbent and protective sheet material according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 depicts one embodiment of a multi-purpose sheet material 10 in
accordance with the present invention. Sheet material 10 includes a fluid absorbent layer
20, a fluid-impervious backing layer 30, and a standoff system comprising a plurality of
individual standoff strips 40. Sheet material 10 is shown in an orientation suitable for
placement upon a supporting surface (not shown), such as a countertop or table, with the
backing layer 30 in contact with the supporting surface and the standoff strips facing
outwardly from the supporting surface. Sheet material 10, in the embodiment shown,
also includes an optional adhesive system 35 on the outwardly-facing surface of the
barrier or backing layer 30 which would be placed in contact with a supporting surface.

The sheet material 10 comprises a generally planar sheet-like structure of the
desired planar dimensions and having two opposed principal surfaces which are likewise
substantially planar. "Layers" of such a sheet material are also typically substantially
planar and/or define planes of contacting surfaces. Backing layer 30 fully covers one
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sheet materials of the present invention is to absorb and sequester fluids such that the

sheet material remains functional, supportive, and protective even after acquisition of

some fluids has taken place and the object or substance placed upon the standoff system

remains separated from fluids residing with the absorbent layer.

The backing layer may be formed from any material or materials suitable for
forming a continuous layer or coating on a surface of the absorbent layer which is
impervious to fluids of interest. Suitable materials include polymeric films bonded or
laminated to the absorbent layer, thermoplastic resins directly cast or extruded onto the
absorbent layer, metallic foils, or other impervious coatings printed, sprayed, or
otherwise topically applied,. etc. The backing layer may comprise one monolithic layer
of material or may comprise a laminate structure having multiple layers of the same or
diverse composition.

The standoff strips may be formed from any material or materials suitable for
forming strips of the desired size, shape, and spacing. In accordance with the present
invention, the standoff strips are substantially non-absorbent and substantially
impervious to the fluid(s) of interest. In a preferred embodiment, the standoff strips are
formed from a hydrophobic material which tends to repel the fluids of interest rather than
being wetted by them. Suitable materials include strips of polymeric film bonded or
laminated to the absorbent layer, thermoplastic, thermoset, or crosslinked resins or
thermoset foams directly cast or extruded onto the absorbent layer, strips of coated paper
or cardboard bonded to the absorbent layer by adhesives or the like, etc. The standoff
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Release hners or other configurations may be desired depending upon the tack of the
adhesive and/or the construction of the sheet material. Other configurations may utilize a
non-adherent but comparatively high coefficient of friction material which resists sliding
upon most typical supporting surfaces.

One approach of interest is the construction of a selectively-activatible adhesive
system integrally with the backing layer which activates to render the outer surface of the
backing layer tacky when compressed. Such materials comprise a polymeric or other
sheet material which is embossed/debossed to form a pattern of raised "dimples" on at
least one surface which serve as stand-offs to prevent a substance (adhesive)
therebetween or therein from contacting external surfaces until the stand-offs are
deformed to render the structure more two-dimensional. Representative structures
include those disclosed in commonly assigned, co-pending (allowed) U.S. Patent
Application Serial Nos. 08/584,638, filed January 10, 1996 in the names of Hamilton and
McGuire, entitled "Composite Material Releasably Sealable to a Target Surface When
Pressed Thereagainst and Method of Making", 08/744,850, filed November 8, 1996 in
the names of Hamilton and McGuire entitled "Material Having A Substance Protected by
Deformable Standoffs and Method of Making", 08/745,339, filed November 8, 1996 in
the names of McGuire, Tweddell, and Hamilton, entitled "Three-Dimensional, Nesting-
Resistant Sheet Materials and Method and Apparatus for Making Same”, 08/745,340,
filed November 8, 1996 in the names of Hamilton and McGuire, entitled "Improved
Storage Wrap Materials”, 08/869,602, filed June 6, 1997 in the names of Hamilton,
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If desired for particular applications, the absorbent layer or any other elements of
the sheet material of the present invention may contain or incorporate certain active
materials which act upon the object or substance placed upon the sheet material, and/or
upon the fluids carried by or exuded from the object or substance. Such actives may
comprise agents intended to neutralize, sequester, disinfect, or otherwise modify the
properties of solid or liquid materials or the atmospheric environment surrounding the
sheet material during use. Particular agents of interest would be those which modify the
behavior of fluids such as aqueous fluids, blood-based fluids, oils, etc. Typical
properties which may be desirable for certain applications are deodorant properties,
antimicrobial properties, coagulating properties, etc. Exemplary materials include
baking soda, fibrinogen, and other materials in suitable form for inclusion.
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The standoff system is designed such that the spacing between adjacent
supporting strips, elements, or regions is sufficiently small such that the object or
substance placed thereon is prevented frbm substantially contacting the absorbent layer
under forces normally encountered in use. The standoff system is also preferably
substantially deformation-resistant under such typical forces such that a separation
between the substance or object and the underlying absorbent layer is maintained.
Materials utilized to form the standoff system may additionally be resilient such that
some slight degree of deformation may be encountered in use but that the deformation is
temporary in nature and the standoff system returns to its substantially undeformed state
when the externally-applied forces are removed from the substance or object.

When subjected to impact from a sharp object or cutting implement such as a
knife having an elongated, substantially linear edge, the sheet material 10 of Figure 1 is
preferably oriented such that the standoff strips 40 are positioned in a direction
substantially perpendicular to the impacting edge. Such an orientation helps to ensure
that the impacting edge will contact at least one, and preferably more than one, standoff
strip to distribute the impact force and ensure that the impacting edge will not contact the
comparatively more vulnerable absorbent layer and barrier layer underneath.

The standoff system is preferably formed from a material which is durable in use,
resilient, cut-resistant, and/or scuff/abrasion-resistant. Typical materials which are
known in the art as exhibiting such properties may be utilized, including those which
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the absorbent layer and barrier layer from direct contact with such an edge. -

Another embodiment of a sheet material 10 according to the present invention is
shown in Figure 3. In this embodiment, a plurality of discrete absorbent elements 60
replace the continuous absorbent layer 20 of the embodiments of Figures 1-and 2.
Absorbent elements 60 comprise discrete deposits or members of an absorbent material
such as the materials identified as being suitable for forming a continuous absorbent
layer, and are associated with the spaces within the continuous standoff network 50.
Accordingly, the surface formed by the surfaces of adjacent absorbent elements is
periodically interrupted by the standoff system which extends outwardly therefrom. As
shown in Figure 3, the standoff system is in direct contact with the barrier layer such that
forces applied to the outer surface of the standoff system are transmitted to the barrier
layer, bypassing the absorbent layer. Such a configuration therefore reduces the
likelihood of fluid being forced from the absorbent layer onto the object or substance of
1nterest _

A compartmentalized absorbent material arrangement such as that of Flgure 3
tends to confine fluids to the vicinity of initial fluid deposition, since migration of fluid
between adjacent absorbent elements is effectively prevented by the impervious backing
layer and the non-absorbent, impervious continuous standoff network. Although for
some applications a compartmentalized absorbent material distribution may be desirable,
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more economical, yet still provides the desired degree of standoff between the object or

substance placed upon the sheet material and the absorbent layer via the supporting

member 70. :
Figure 6 depicts another presently preferred embodiment of a sheet material 10
according to the present invention. The embodiment of Figure 6 is generally similar to
that of Figure 5, but differs in that the supporting member for the comparatively thin
standoff network 50 is integrally and unitarily formed with the absorbent layer 20 and
takes the form of the profiled portion 25 of the absorbent layer 20. The profiled portion
25 has a planform within the plane of the sheet material which is substantially similar to
that of the standoff network 50. Although a wide variety of formation processes may be
utilized to form the profiled portion of the absorbent layer, a presently preferred process
utilizes a profiled forming structure to form a fibrous, cellulose-based absorbent layer
such as the processes disclosed in commonly-assigned U.S. Patents No. 4,514,345 to
Johnson et al., No. 5,098,522 to Smurkoski et al., No. 4,528,239 to Trokhan, and No.
5,245,025 to Trokhan, the disclosures of which are hereby incorporated herein by
reference.
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Although such a standoff system may provide comparatively little in the way of

protection for the absorbent layer from impinging edges or blades, the comparatively
lower bending modulus (increasing flexibility) allows the sheet material to more readily
conform to supporting surfaces having a non-planar topography. Greater conformability
also facilitates a greater variety in shipping and/or dispensing arrangements, such as
rolling the sheet materials into a compact form or dispensing sheet materials from a
continuous product roll. While Figure 7 depicts an ordered arrangement of standoff
elements, an amorphous (non-ordered) pattern of standoff elements would minimize the
likelihood of a blade or edge contacting the absorbent layer while maintaining a flexible
structure having individual standoff elements. Such amorphous patterns are described in
greater detail in the aforementioned and incorporated McGuire et al. application.

The sheet materials of Figures 1-7 have focused upon embodiments wherein the
standoff system occupies a comparatively small proportion of the surface area of the
sheet material, the balance being made up of free space overlying the absorbent layer
underneath. Conversely, the embodiment of Figure 8 comprises a sheet material 10
which includes a standoff system in the form of a plurality of discrete standoff elements
90 similar to those of Figure 7, but being unitarily formed from a cover sheet 80 which
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super i nposed Upigﬂreal@@l'lﬁsﬁ%ﬁg biteh ¥mbodaR&E STUPERYet nferid® MTLIn A€bordance
Supporti "With 1 tgb present invi ntl%?l su?lrllratrego ];:}{a? ngft lplgures rEeand 9, but having the standoff
system formed as a continuous standoff network via cover sheet 80 which includes
depressions 95 rather than discrete standoff elements 90. Apertures 100 are provided as
desired in the cover sheet and/or in the base of the depressions 95, which form natural
collection points for fluids impinging upon the sheet material.
Sheet materials in accordance with the present invention may be deployed in a
wide variety of scenarios and be utilized for a wide Variety of functions. Representative
products made from such sheet materials and corresponding uses include, but are not
limited to, place mats, food preparation mats, mats for draining washed or cooked food,
floor mats, drawer and shelf liners, etc. Objects of interest may include food items such
as cuts of meat, produce, baked goods, etc. Substances of interest would include

substances having sufficient integrity to ‘bridge the standoff system, such as cookie
dough, etc.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and
modifications that are within the scope of this invention.
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solid cross-section defined by a plane passing through said standoff elements in a
direction substantially normal to the plane of said sheet material.

4, The sheet material of Claim 1, characterized in that said standoff -system
" comprises a continuous standoff network.

5. The sheet material of Claim 1, characterized in that said standoff system directly
contacts said barrier layer.

6. The sheet material of Claim 5, characterized in that said standoff system is
unitarily formed with said barrier layer.

7. The sheet material of Claim 1, characterized in that said absorbent layer
comprises a plurality of discrete absorbent elements.

8. The sheet material of Claim 1, characterized in that said backing layer includes an
adhesive on a surface facing outwardly from said absorbent layer.

9. The sheet material of Claim 1, characterized in that a profiled layer is interposed
between said standoff system and said absorbent layer.
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el enments si nceahsﬁé’pnhave a conparatively small footprint in the plane-of
the sheet material. The enbodi ment of Figure 7.also, as with that of Figure
3, ensures, th forces applied to the outer surface_ of the standoff system
are transiitt (aa'hhet Sﬁffeltnemﬁtg’g?'i 83 (Il'lé%rl,o’ H‘;’ﬁ%’ﬁ’ﬁﬁd tiR cthah saidoprefileds Jaster is

Al t hough such absstbendof f system may provide conparatively little in the way
of protection for the absorbent |ayer frominpinging edges or blades, the
conparatively | ower bending nmodulus (increasing flexibility) allows the
sheet matlé: i al Theo shast gnateriali b Gaini d2imcherastepiged tin rthat saiflapredildh liyey is
non-pl anar t ONgHaAR MormEd SRR MRbAAPRYe ty al so facilitates a greater
variety in shipping and/or dispensing arfangenents, such as rolling the
sheet materials into a conpact form or dispensing sheet materials froma
cont i nuoust. pr othec sheed| matedibl lof €lagir ¢, Chalapletibed 3N Matl R sAMAGTISTRM Of

st andoff el enPﬂ?)%rﬁvris?Q §§i&r%r§ous t(‘:ngln-ordered) pattern of standoff "el enents
woul d m nim ze e k RSOG B¥%% bl ade or edge contacting the absorbent

| ayer while maintaining a flexible structure having individual standoff

el ement s.155uchTiRTeRdA OMteRal (077 OB’ ¢, ChESEeRSth il Safaf] B63RLkt Mﬁﬁlé he

af orenmenti oned and. i ncorporated McGuire et al. application.
sheet mat eri al€mprses yerldosic maerial  ocused upon enbodi ment's wherein the
standof f system occupi es a conparatively small proportion of the surface

area of tjge s t j 1hal an ei ng mad p..o ree ace .
overlying the a s%l{rgg{egédt%a;eér{?ﬁn erg’egﬁ o ’e%gf#,sﬂiéggﬁ%ﬁﬂ?m i

Fi gure 8 conpriPeed Gomiresbstantially hyrdraghobid mhteriak| udes a standoff systemin
the formof a plurality of discrete standoff elenments 90 simlar to those

of Figureg,7, t being unitarj forped fro over, . sheet 80 which
urg5: e sheet ateHal glfr Ha}{m 1, cﬂgractenzerg laﬁ at said barrier layer comprises

an impervious coating topically applied to said second surface of said absorbent
layer.

N

C

18.  The sheet material of Claim 1, characterized in that said standoff system
comprises a plurality of elongated standoff elements extending across said first
surface of said absorbent layer.

19. A multi-purpose sheet material comprising:

(@ a cellulosic absorbent layer having opposing first and second surfaces,
said first surface of said absorbent layer including a profiled portion
unitarily formed with and extending outwardly from said absorbent layer;

(b)  a substantially non-absorbent, substantially fluid-impervious continuous
standoff network associated with and extending transversely across said



I11 O\égrl‘i’ves tgl; a:)so][ benlt ![a%/ermlm lmm Illiml Epombte Lr omt he bag(l;l tn%
ayer B 994 o facilitate e absor ¥/8i21 e
cover sheet 80 and/or the standoff *el éneht s" 9¢ are provi ded wt Ah@
plurality of drainage apertures 100 ofy fany desi red shape, spacing, and
arrangenent . In the enbodi nent of Figure 8 the absorbent |ayer
conprises a conparatively planar | ayer which |ies between the cover sheet
ol erent s, whi on s S AT Bhid SRS SARLHOULE bl phiEs ol SAREP
fromthe cover sheegorremndylgepi@nfgmmdtu al 'y non-supported i nt ernal ly.

Figure 9 presggys %sﬂs&&hm{] OB 'HariétORyen butistdntialy 'BohBhudlly hat
of Figure 8 but” wherein th Iggw t andoff elenments 90 are filled with a

portion of the abs SNt $aid, h extends upwardly into the hol | ow
side of the standoff el errents Such a configuration provides for additional

absorbenr.z cap%' ““‘3’%@9?4 {nr -gyéoqﬁn%tl%a substantial |y planar absorbent

| ayer. es a enbodi ment of a sheet materi al
10" i n accor dar(&b wmhsb@emrlmhavmgwn@smmﬁwmldwcopéswfe&esz)f Fi gures 8

and 9, but hayppg theupianna fn&ﬂﬁ&&%&ﬁ” ¥EBstaftiafly C A0id-Rhseeiott aqaeider
network via cover sheet 80 afllﬂnges dB‘Bressmns 95 rat her tcrg@s

di screte standoff eﬁyéﬁ?ﬁhtaés"gl?t CXIGHUNE o IARSYEASHY AGL0SH A tn the
cover sheet and/or sunfat:ds)eaiﬂmdoff sysendepmprising a phialityvefi discréte rpolymérnio al

collection points f f ‘mg! gi ng upon the sheet material.
Sheet materials in sgécncoh;ganceﬂ ﬁ the present invention may be depl oyed in

a wide varietycbf st esubstansiallynfuideimnpervippe dofygneric hagdery layert spbgtantially
functions. Represendomtij nﬂ&hs@r é&‘éﬁhg sERIARcOA® StnFateh sSih tdndont éléinéht% &'Mh
correspondi ng uses in 'é“ro&’ %P’ﬁs %Ilmtedto pl ace mats,
preparation mats, otOTTE &d2¥T cooked food, roor mats,
drawer and shelf liners, etc. Obj ects of interest may i ncl ude food items
such

«Q
(_




as cuts of neat, -produce, baked goods, etc. Substances of interest would

i ncl ude sO¥RPYMIEL having sufficient integrity to bridge thPCGHBIYHOIZS
system such as cooki e dough, etc. Wil e particul ar enbodi nents of
t he present invention have been illustrated and described, it would be
obvious to those skilled in the art, that various other changes and

nodi fi cati ons can be nade w.t houtll arting fromthe spirit and scope of
the invention. It is therefore intended to cover in the appended clains al
such changes and nodifications that are within t 4 scope of this invention

12 What is clained is: 1. A mul ti-purpose shpet material conprising:
(a) an absorbent |ayer having opposing fi econd surfaces;-

(b) a substantially non-gfisopfpent, sulsstioaftially | &} i nper vi ous

st andof f te aped M xt versely
across said first : sur j/ace; d a su antially
fluid-inpervioug” barrjer fayer subst LAally nt | usly '
covering said/Secongs e. / e she terial of K q 1
characteriz int Sgf'd sta ystem conpris Jrality of
di screte s nts. he_she erial o Ky :

char actor [Z ATl ol T AT o oty 7 IS

cross-secﬁl fidoT £ W ements in
a > o /o 2 o o 09,9 o CH, I She t
material . Lestee®e = o/ Sl ° 8 ce% " et les 0,8 0 0,8 .:':..°..°.'o IO

/ : 35
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4. The sheet material of Cdaim 1, characterized in that said standoff

system  wooogflgRr i S€s a continuous standoff network. 5. pcrhies/Giest
material of Claiml, characterized in that said standoff systemdirectly -

contacts said barrier layer. 6. The sheet material of Claim 5,
characterized in that said standoff system is unitarily formed with
said barrier layer. 7. The she Ijréeri al of daim 1, characterized in
that said absorbent |ayer co% | S®8s a plurality of discrete absorbent
el ements. 8. The sheet material of Claim1, characterized in that said
backi ng | ayer includes an adhesi ve on a surfacegpaci ng outwardly from
sai d absorbent layer. 9. The she mterial of /Claim 1, characterized
in that a profiled layer is i nterppée? b sai d standoff system
and sai d absorbent |ayer Z sh T of Claim 9,
characterized in that sl m —Conpr ga continuous
standof f network, and fjurther /chgf acteriz LA |t hat sai - standof f
network and said prefd er es ! e, 11, The
sheet material of ' C etz ed f-r—that—Q filed layer is

non-
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absor bent . - The sheet material of Claim 10, characterized in that
said profi I“é(?i”]’é‘} absorbent. 13. The sheet naF&FIBPS/ORIE] ai m
12, characterized |n that said profiled | ayer is ~unitarily formed
mﬁth sai d absorbent |ayer. 14. The sheet material of Claim 1,
characterized in that said standoff system conprises a polyolefin
material. 15. The sheet material of Claim 1, characterized in that said
absor bent | ayer conprises g_cellulosic material. 16. The sheet
material of Claim 1, characteri ze{B/4that said standoff systemis

formed froma substantially hydrophobic material. 17. The sheet materi al
of Claiml1, characterized in that said barrier |ayer conprises - an

i npervi ous coating topically applied to said second surface of said

absor bent | ayer. 18. The sheet material of Claim 1,
characterized in that said standoff system conprises a plurality of

el ongated standoff el enents extending across said first surface of
sai d absorbent l|ayer. 19. A mul ti-purpose sheet material conprising:

(a) a cellul osic absorbent |ayer having opposing first and second

surf aces, said first surface of sag@ absorbent |ayer including
a profiled portion unitarily forne w th and extendi ng

outwardly from said absor bept laycl 3 sthstanttal |y
non- absor bent, substantla y i d- i -dlm*ous c uous
st andof f netmork associ and dlng tirangvers cross said
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14 - first surface, said standoff network and said profiled
portion he?lﬁl’ 164 correspondi ng planforns; and peraposifidis @
substantial 1y FHU|d-inpervious barrier |ayer substantlally continuously -
covering said second surface. 20. A mul ti-purpose sheet materi al

conpri si ng: (a) an absorbent |ayer having opposing first and
second surfaces; (b) a substantially non-absorbent, substantially
fl uid-inpervious standoff system associ ated with and
extendi ng transversely across said,f surface, said
standof f system conprising a pl urA-Xﬂ'Sof di screte polyneric

standoff el enents; and (c) a substantially fluid-inpervious
polymeric barrier |ayer substantially conti nuously covering
sai d second surface, said standoff el enents being - unitarily
formed wth said barrier |ayer

30

/
AAAR EARARANARNNRN
20

FIG.9

\\\\N\\\\\\\\\\\\ 3
20

FI1G.10



