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~I {57) Abstract: The invention relates to a scrubbing material that combines at least two discrete components. One component is a
continnous flexible substrate (106, 304, 706). A second component is a discontinuous zbrasive layer affixed to the {lexible substrate
= (106, 304, 706). The sbrasive layer is a set of plates )108, 302, 402, 708) formed from a material different than the continuous
fiexible substrate (106, 304, 706). One or two flexible substrates (106, 304, 706) with affixed plates (108, 302, 402, 708) with an
intermediate layer (702) such as sponge or terry cloth. The gaps (205, 301) between plates (108, 302, 402, 708) are relatively large
o and are generally larger than one-third the largest plate dimension (307). The flexible substrate (106, 304, 706) can be tightly woven:
a fabric that can be printed with visnally attractive colors, patterns and images. The plate material is a printable material 204 that
subsequently solidifies, such as epoxy. The inventions include associated methods of use and manufacture.
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7 April 2006 WO 03/034889 PCT/US02/33120 -1 'SCRUB PAD W TH PRI NTED RIG D
PLATES AND ASSOCI ATED METHODS FI ELD OF THE | NVENTI ON The prdgemf0@hvention
rel ates generally to 5 scrubbing materials. in particular, the present
invention relates without Iimtation to flexible scrubbing pads having
rigid plat ein a variety of household and indu ' ani ng and
per sonal cg?gbapp ?cations. 10 BACKGROUND OF THE INVENTI%&i épghgre many
different types arid designs of scouring and scrub pads currently avail abl e
in the marketplace. Metal wool pads, such as steel wool, have |ong been
produced and used for household and 15 industrial cleaning. Although these
scouring pads have excellent abrasion and scouring characteristics due to
the hardness of their nmetallic fibers, they have several significant

di sadvant ages. For exanple, netallic pads are overly abrasive for surfaces
that 20 - are soft, scratch easily, or.gubject to oxidation. Another
probl em associ ated with such pads is durability since the netal fibers
have a tendency to shed and %glinter whi | e beingbused. Nor egver, netal

wool pads are harSERIR BAGHWEFHa RRINTED REGLE RIATES AR to grasp,

and may |l ead to splinters enbedded. in
' _ ASSOCIATED METHODS

FIELD OF THE TNVENTION

The present invention relates generally to
5 @scrubbing materials. In particular, the present

invention relates without limitation to flexible ,

scrubbing pads having rigid plates for use in a

variety of household and industrial cleaning and

personal care applications.
10 BACKGROUND OF THE INVENTION

There are many different types -and designs of

scouring and scrub pads currently available in the
marketplace.  Metal wool pads, such as steel wool,
have long been produced and used for household and

15 industrial cleaning. Although these scouring pads

have excellent abrasion and scoui‘ing characteristics
due to the hardness of their metallic fibers, they
have several significant disadvantages. For example,

| metallic pads are overly abrasive for surfaces that
20 - are soft, scratch easily, or subject to oxidation.
Anothér problem associated with such pads is

© durability eince the metal fibers have a tendency to
shed and splint.er while being used. Moreover, metal
wool pads are harsh and uncomfortable for unprotected

25 hands to grasp, and may lead to splinters embedded in
the skin of the user. Metal wool pads also have a
.relatively short useful 1l1life and often rust quite

readily.



the skin of the user. Metal wool pads also have a relatively short usefu
life and often rust quite readily. 7 April 2006 WO 03/ 03488%prit 2006 '
manuf acturing such a in order to overcone the di sadvantages of netal wool
pads, many non-netallic pads have been devel oped. Typically, these pads
conpri se a‘ﬁgfh ofyen web of synthetic fibers such as po'r}‘:’?ﬁ]ﬁtﬁfsslzﬁ

pol yam de, ypropylene or nylon. Sone exanples of this 'structure are
disclosed in U S. Patents No. 5,955,417, 5,786,065, and 4,949,417. O hers
conprise organic material such as sponge. These non-netallic pads avoid
many of the 10 shortcom ngs of netal wool pads, but nonethel ess have
other limtations. For exanple, they may easily entrap food and other
debris being renmoved fromthe surface being cleaned. This may occur
because the surface of these pads is a porous non-wven web of 15 fibers,
rat her than a nore inpenetrable surfaces- such as a tightly woven and/ or

| iquid-resistant fabric. The accurul ation of food nay have t he negative

consequence of pronoting bacteria romﬂ@h éhln the é%?

scrubbi ng pads wovéR &% 99 AVEX gmﬁg Qi b@?@gﬁn QQﬁr? HEYad: in U S.

Pat ent No. wool pads, many non-metallic pads have been
developed. Typically, these. pads comprise a non-

woven web of agynthetic fibers such as polyester,
5 polyamide, polypropylene or nylon. Some examples of
this structure are disclosed in U.S. Patents No.
5,955,417, 5,786,065, and 4,949,417. Others comprise
organic material such as gponge.
These non-metallic pads avoid wany of the
10 shortcomings of metal wool pads, but nonetheless have
other litr;itatiens. For exawmple, they may easily .

entrap food and other debris being removed from the

‘surface being cleaned. This may oOccur because the
surface of these pads is a porous non-woven web of

15 fibers, rather than a more impenetrable sﬁrface, such

as a tightly woven and/or liguid-resistant fabric.
The accumulation of £ood may have the negative
consequence of promoting bacteria growth within the
pad.

20 Other scrubbing pac.is combine a woven or hon-
woven pad with cleansing agents and/or surfactants
dispersed within the pad. One such pad is described
in U.8. Patent No. 5,955,417. The process for
manufacturing such a pad includes wmanufacturing a

25 . three-dimensional, lefty pad and adding a dried,
.cl,eansing composition to the pad. These types of
pads rely on a particular cleansing composition to

enhance their cleaning performance.  Also, their



25 conbi ne a PCT/ QS02/ 33120 woven or non agents and/or surfactants one
such pad is described 5,955,417. pad includes three-dimensi @ddgiril 208§ty pad
cl eansi ng conposition to the and pad. The process for manufacturing a
adding a dried, These types of conposition to Also, their pads rely on a
particul ar cleansing enhance their cleaning performance. 7 April 2006 -3 :
cl eaning effectiveness gradual |y mages as the cleansing conposition is ;
consuned. Some scrub pads, such as those indicated by U.S. Patent Nos.
3,175,331 and 4, 190,550 involve the placenent of a replaceabl e cleansing
conponent, Seemings &ffactateneap, virkbuallihe padeto eshamke cl eansing ;
effectlveneﬁﬁ However, the user is subject to the inconvenience of having :

to repeat eflyePepihcOmPRELItIon 1s consume

Some scrub pads, such as those indicated by U.S.
Patent Nos. 3,175,331 and 4,190,550 involve the
placement of a replaceable cleansing component, such
as a bar of soap, within the pad to enhance cleansing
effectiveness. However, the user is subject to the

. inconvenience of having to repeatedly replace the
cleaning component as it beccomes consumed.

Other scrubbing pad designs wuse synthetic
fiber protrusions to enhance scrubbing
effectiveness. For example, the scrubbing pad
described in U.S. Patent No. 5,609,431 comprises
flat chisel-like tufts of synthetic fibers
protruding from a backing material. One disadvantage

of this type of pads is the protrusions have a

tendency of leosing their original shape after

repeated use thereby reducing the pad's cleansing

effectiveness.

There exists a need for a scrubbing pad that

overcomes one, some or all of the disadvantages of

prior art scrubbing pads.

SUMMARY OF THE INVENTION

In accordance with an aspect of the
invention, there 1is provided a flexible scrubbing
material comprising: a continuous tightly woven
fabric substrate that resists penetration of £food
particles; and an abrasive layer affixed to the
tightly woven fabric substrate, wherein  the

abrasive layer comprises a plurality of rigid



cl eani ng corrponent as it becones consuned. O her scrubbing pad desi gns use
synthetic fiber protrusions to enhance scrubbing effecti vérzf‘emém@ﬁ%

exanpl e, the scrubbing pad described in US. Patent No. 5,609,431
conprises flat chisel-like tufts of synthetic fibers protruding froma
backi ng material. One di sadvantage of this type of pads is the protrusions
have a tendency of losing their orjiginal shape after repeated use thereby
reducing the pad's cleansing effe fi veness. There exists a need for a
scrubbing pad that overcones one, sonme or all of the di sadvantages of
prior art scrubbing pads. SUMVARY OF THE | NVENT] ON I n _accordance with an
aspect of éaSFW\a’/eHﬁF‘BﬁS 988 sERBvitde®e B ki BrETEERAbbi ng materi al
conpri si NgithanCOofkd NURUS i hiLehk! e voMen o f abkéerstbstibabeibhat resists
penetration of food particles; and an abrasive |ayer affixed to the
tightly \/\/()\?’é‘ﬁ1 e ns uBRe r Btlétemﬁ@rt@irﬁatlhémmﬁ?léﬁsveal aypsrdconpri ses a

pl urali ty ¢ 006 -3a abrasive plates fornmed froma materi al
di fferent g{r?g? e %%ﬁ%%in%%us flexible substrate material, and wherein
the plate mat erbe cemprdigemta cured rebdtarerte mat eraaaﬂdln@fle enbodi nent

may relate Lo 3 sanding. ., $ELHRENY. Q%1 PYLIING TRt STl haying a plurality
of plates affixed to a flexible =substrate.
Disclosed is the scrubbing material having a first
component and a second component with different
properties. The first component comprises a

continucus flexible substrate and a second component




of plates affixed to a flexible substrate. Disclosed is the scrubbing
material having a first conponent and a second conponent w/#Apridi2édter ent
properties. The first component conprises a continuous flexible substrate
and a second conponent 7 April 2006 -4 conprises a discontinuous |ayer
affixed to the flexible substrate. The discontinuous |layer is typically
enbodied as a plurality of plates. The plates conprise a resin, such as
epoxy that can be printed on one or both sides of the flexible substrate
by conventional -printing nethods and_gan be subsequently cured. Al so

di sclosed is the substrate having two surfaces where a plurality of plates
is affixed to each surface. Each substrate surface has a sel ected

abr asi on Ievqéﬁ%lse%0|gteg ¥%5£%§93&59 §C|§g§rag%§¥%é&| %ubstrate

mat eri al xéd | at'es ed 1's e erX|b € scrubbing
mat eri al dﬂmmnm&engsab%temtble EUéstdfﬁ@bﬁﬂmhubuamnﬁayaﬂ blie | ayer or,

alternately, of s absor bent teri h as erry cloth. The
conpr essi bl @ li&?ﬁ? P ‘¥1qﬁ?d aﬁgépﬁgﬁ% Pzﬁ h f oam or
sponge. - Al §0 sdesClRegd iise tEhe«sahybliurg a@ab@blx@ﬂ thas %aﬁubétrate and

affixed plurality of plates. The plates are spaced afart so that a
plurality éF”d§ﬁ§iaP@-f%PﬁEd”%epﬁéén abfggett  pigt eSlerhBlgaps are

sel ectivel % $jsze8cd OPrOHAB8tional printing methods and can be
subsequently cured.
Also disclosed 1is the substrate having two
surfaces where a plurality of plates is affixed
to each surface. Each substrate surface has a
selected abrasion level associated with various
characteristics of substrate material and affixed
plates.
Alsc disclosed is the flexible scrubbing material

comprising a flexible substrate and a compressible

layer or, alternately, a layer of soft, absorbent
material such as terry cloth. The compressible
layer can be liguid-absorbent materials, such as
foam or sponge. Also disclesed is the scrubbing
material has a substrate and affixed plurality of
'plates. The plates are spaced apart so that a
plurality of gapé are formed between adjacent
plates. The gaps are selectively sized to provide
desired characteristics such as permeabilityy
flexibility, and abrasion level.

Bll of the embodiments may optionally have
substrate fabrics that have visually aftractive

printed patterns or images that may or may not be




desired characteristics such as perneability flexibility, and abrasion
level . All of the enmbodinents may optionally have substrat@Apab2f@s t hat
have visually attractive printed patterns or imges that may or may not be
7 April 2006 -5 seasonally appropriate. The enbodi nents can be used in wet
or dry applications, i.e. with or without a |iquid. The scrubbing materi al
may be enbodi ed as a scrub pad, sanding pad, floor buffing pad, and
simlar products providing an abrasPve surface. Finall y, also disclosed
are nmet hods of making the enbodi ments. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 illustrates an isonetric view of a scrub pad having cross-shaped,
pl at es wit IFeagbsethY eaPpbepeiation alhseaghrdinsatserqrn G U] | | ustrates a
di agrammat i. 8w ity of plates affi trate. FIG 3
il lustrat esl%a\“ f\tagérgarr%a% Pécéglllale%/vét&o(has’ |51'uer'alml?ite;/H g%dp‘{’%kgos&?%sa Cross
pattern. FRlGau3dA Theascenbaigedryieniadf mmcriossembraped p=sate. FIG 3B is a
sect i onal vsic%wk;t ake alsoan .Ir!lne §§ S:Ei[cinn Fle A FIgi 4ainlci ustrates a
di agrammati=c iew df'” a p ulragl’iPy of p At PRA ilﬁlgq p]i)afiés i'na dot pattern.
FIG 5 is aipiiqtaur epobdasessigiemuidingcraub padabavengytfd®s. in a cross
pattern WtFQn%EE?rEr%tleso disclosed are methods of making the -

embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an isometric view of a scrub
pad having cross—-shaped, plates with substrate fabric
in a seasonal pattern.

FIG. 2 illustrates a diagrammatic view of a

plurality of plates affixed to a substrate.

FIG. 3 illustrates a diagrammatic view of a
plurality of plates in a cross pattern.

FIG. 3 A is an enlarged view of a cross-shaped

plate.
FIG. 3B is a sectional view taken along line SB-

SB in FIG. 3A.

FIG. 4 illustrates a diagrammatic view of a
plurality of plates having plates in a dot pattern.

FIG. 5 is a picture of one side of a scrub pad
having plates in a cross pattern with substrate
fabric in a seasonal snowman pattern.

FIG. 5A 1is a picture of an enlarged portion
of the scrub pad shown in FIG. 5.

FIG. 6 is a picture of the opposite side of thé

scrub pad shown in FIG. 5 having plates in a dot



fabric in a seasonal snowran pattern. FIG 5A is a picture of an enl arged
portion of the scrub pad shown in FIG 5. FIG 6 is a pictuAprib20athe
opposite side of the scrub pad shown in FIG 5 having plates in a dot 7
April 2006 WO 03/034889 PCT/ US02/33120 -6 pattern with substrate fabric in

a seasonal pattern. FIG 6A is a picture of an g ortion of
scrub pad gﬁﬂ&@g@%’FlG. 6. , 5 FIG 7 illustrates an asséﬂ%ﬁ@g@ﬂg& of a
scrub pad having two substrate layers with two different plate patterns,
an internedi ate | ayer, seasonal patterns, and sewn seans. FIG 8 _

il lustrates major steps in making scrub 10 pad of the present invention.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS FIG 1 illustrates a

fl exi bl e abrasive |ayer enbodied as a scrubbing, sanding or buffing
material or pad 100 on which an optional autumm pattern 102 is 15 printed.
The flexible abrasive |ayer 100 conpriges a continuous flexible substrate
106 and di sconti nuous abrasive |ayer or plates 108 adhered on the surface
110 of the substrate 106. The substrate 106 .can be a br | [0t her

f1 exi bl e substagternTmdtiprabsbeads FoRFdS f@BEb£W35?nF % rom a

solidified ”BE%E%QEn such as ultraviolet or.thermally curable polyneric
FIG. 6A is a p:l.cture of an enlarged portion of

scrub pad shown in FIG. 6. .
5 FIG. 7 illustrates an assembly view of a gerub
“* pad having two substrate layers with two different
( plate patterns, an intermediate layer, seasonal
patterns, and sewn seams.
FIG. 8 illustrates major steps in making scrub
10 pad of the present'invention.
lDETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 illustrates a £flexible abragive layer

embodied as a scrubbing, sanding or buffing material
or pad 100 on which an optional autumn pattern 102 is
15 printed. The flexible abrasive layer 100 comprises a
continuous flexible substrate 106 and discontinuous
abrasive layer or plates 108 adhered on the surface
(\; 110 of the substrate 106. The substrate 106 can be a
fabric or other flexible substrate. The abrasive
20 plates 108 can be formed from a golidified material
such as ultraviolet or thermally curable polymeric
materials, especially epoxy material, with ox without
abrasive particles embedded inside.
Plates 108 are relatively flat and rigid and are
"25 designed to provide abrasive <¢leansing action. The
design of flexible abrasive layer or‘scrub pad 100
utilizes two indépendent components, abrasive
cleansing plates 108 and a flexible bac;king‘ or

‘substrate 106, to provide a scrub pad with maximum




materials, especially epoxy material, with or without abrasive particles
enbedded inside. Plates 108 are relatively flat and rigi d ahdpat 200625
designed to provide abrasive cleansing action. The design of flexible
abrasive layer or scrub pad 100 wutilizes two independent conponents,
abrasive cleansing plates 108 and a flexible backing or substrate 106, to
provi de a WOWBMEMS¥d with nmaxi num 7 April 2006 WO 03/ 034 S8IYSEFIANRY02/ 33120
-7 design flexibility. Hence, the substrate and plate characteristics may
be chosen independently to neet various performance requirenents. In FIG
2, plurality of plates 108 are 5 positioned such that a plurality of gaps
205 are forned between adjacent plates 108. The gaps 205 can be
relatively |arge conpared with the di nensions: of each plate 108. Having a
| arge gap 205 relative to the dinensions of each plate 108 is advant ageous
by 10 providing increased flexibility and confort and increased
pernmeability to soap and |iquid. Also’for nost cl eansi ng applications,

pl ates 108 having relatively |large gaps 205 provi de adequate abrasion
levels. In On%egﬂgﬁdEMQﬂiblixﬁwJbIHeﬁu@stthéesﬁbﬁtxstQSamdqpldﬁ®erneable
but |nperneable to nost food articles or br| Iye

char act eri st i 65arpFeRH iRt ICle MY e abPPPEY &ﬂ ?%PW i Ny tﬂe pot enti al
for bacteria gggwgﬁsfﬂéy@d&gggc@aféQﬁdﬁﬁdets

In FPFIG. 2, plurality of plates 108 axe

5 positioned such that a plurality of gaps 205 are

C formed between adjacent plates 108. The gaps 205 can

be relatively large compared ‘with the dimensions of

each plate 108. Having a large gap 205 relative to

the dimensions of each plate 108 is advantageous by

10 providing increased flexibility and comfort and

increased permeability to soap and liguid. Also, for

most cleansing applications, plates 108 having

relatively large gaps 205 provide adequate abrasion

levels. In one embodiment, flexible substrate 106 is

15 liquid-permeable but impermeable to wost food

‘particles or other debris. These characteristics

provide cleansing ability while 1lessening the

O _ potential for bacteria growth from food partfi.cles or

) other debris trapped within the scrubbing pad. The

20 flexible substrate 106 can comprise tightly woven

cotton or cotton-polyester blend fabric, but other
fabrics having similar characteristics can be used.

In FIG. 2 ©plates 108 are illustrated‘ as

partially penetrating flexible gsubstrate 106 to

25 gecurely affix plates 108 to substxate 106. The

manufacturing proéess can utilize = conventional

printing methods, such as screeh—printing, for

printing plates 108 on flexible substrate 106.

However, other methods may be used, such as rollex-




ot her debris trapped within the scrubbing pad. The 20 fl exible substrate
106 can conprise tightly woven cotton or cotton-pol yester HApnt26Gsbri c,
but other fabrics having simlar characteristics can be used. In FIG 2
plates 108 are illustrated as partially penetrating flexible substrate 106
to 25 securely affix plates 108 to substrate 106. The manufacturing
process caWOoWs#¥B% conventional printing nmethods, sucH@&US02/33120
screen-printing, for printing plates 108 on fl exi ble substrate 106.
However, other nethods may be used, such as roller 7 April 2006 WO
03/034889 PCT/ US02/ 33120 -8 printing or ultra-violet (UV) etching. During
printing, the plates 108 nmay penetrate partially or conpletely through
substrate 106. The plates 108 are nmade of a printable material 204 that
can be 5 subsequently cured or solidified. For instance, the printable
material 204 is a paste-like resin that at |east partially penetrates and
bonds with the fibers of flexible substrate 106. One exanple of an
appropriate resin is heat-cured epoxy resin. Another 10 exanple is

ultra-violet cured.acr Iate U ¢ awole Or t C i .
combi nati on t her &8 % dsef% o ‘ﬁ% gt es . TES—S ﬁ @ene pI' es 108
.resi st del am natgmigtiingm thexpthesutnesr atag Hemedureteophitbial Ipt egpr al

structure fornmed bet n fipers of Syl 5 d t he a 108.
The overal | abr A SPORAE gl? ‘ﬁ(}htﬁﬂ i rﬁ iLB% the B1dellcubs 488

made of a printable material 204 that can be

5 subsequently cured or solidified. For instance, the
. (j} printable material 204 is a paste-like resin that at
least partially penetrates and bonds with the fibers
of flexible substrate 106, One example of an
appropriate resin is heat-cured epoxy resin. Another
10 example is ultra-violet cured acrylate. Ultraviolet
or heat curing or some combination thereof is used to
harden plates 108. The hardened plates 108 resist
delaminating from flexible substrate 106 due to the
integral structufe formed between fibers of substrate

15 106 and the plates 108.

The overall abrasion level of scrubbing péd 100

may be modified by the composition of printable

(ﬁ% material 204, herein also referred to as resin.
H Also, the abrasion level is influenced by the curing
20 process used. Therefore, selecting a particular
- resin and curing process affects the abrasion level
provided by plates 108. In one embodiment, heat-
cured epoxy resin has been found to have the
necessary toughnéss as well as hardness for effective

25 household cleaning, and yet is not prone to leaving
scratch marks on many surfaces. Another example of an

appropriate resin is ultra-violet (uv) cured

‘acrylate.



may be nodified by the conposition of printable material 204, herein also
_referred to as resin. Also, the abrasion |evel is influehépdl 5§06 he
curing 20 process used. Therefore, selecting a particular resin and curing
process affects the abrasion level provided by plates 108. In one

enbodi ment, heat- cured epoxy resin has been found to have the necessary

t oughness VE@ 04@M$893s- har dness for effective 25 househol FCHUEYBHA], and yet
is not prone to leaving scratch nmarks on nany surfaces. Another exanple of
an appropriate resinis ultra-violet (UV) cured acrylate. 7 April 2006 WD

03/ 034889 PCT/ US02/ 33120 -9 Optionally, abrasive particles 202, for ]
I nstance materials such as alumna or titaniumdioxide, can be added to !
and di spersed within printable material 204 before printing. Abrasive
particles 202 tend to 5 elevate the pad's abrasion |evel and durability and
are often used for enhanced cl eansing capability, particularly when the
surface to be cleansed is not prone to sgratching. Optionally, plates 108
“may be coated with a top coating 206 to reduce or increase 10 the abrasion

| evel and/or o6t herw se nodi surface, texture._ of plates 108. .For exanple,
a top coating of siIQHﬁﬁﬂgaﬁiﬁuc@gr??&Y%dﬁﬁﬁﬁl &eﬁeggs'ofofrﬁP?ﬁﬁﬂﬁgé 108.

‘Ocher vari abl es héfeseNts Gukhngsaliasig) develtanith aiopidd . ecatdde ncl ude
shape, gspect r-aaEclié)éd gt? asrllg edispersed within printable material 204
before printing. Abrasive particles 202 tex_ld to
5 elevate the pad's abrasion level and durability and
( 1 are often used for enhanced cleansing capability,
particularly when the surface to be cleansed is not
prone to scratching. Optionally, plates 108 may be
coated with a top coating 206 to reduce or increase

10 the abrasion level and/or otherwise modify surface

texture of plates 108. For example, a top coating of

‘silicone reduces the abrasion -level of the plates

108.
Other variables for controlling abrasion levels

15 of plates 108 include shape,' aspect ratio, gap size,
and coverage area of plates 108, The possible shapes
of each plate 108 include a hexagon, dot, cross and

C J other geometric and non-geometric shapes. FIG. 3
illustrates a plurality of plates 300 where each

20 plate 302 has a cross shape and the plates 302 are
'arrayed in horizontal and vertical rows in a
repeating pattern. Some shapes, such as cross-shaped
plates 302 have been found to provide a  higher

~ abrasion 1level than many other shapes, such as

25 plurality of plates 400, where each plate 402 is
elongated and dot-shaped. Plates 402 are illustrated
in a repeating pattern in FIG. 4. It is noted that
each plate 402 may be identical but oriented

differently. For example, some plates 402 may be



and coverage area of plates 108. The possi bl e shapes of each plate 108

i nclude a hexagon, dot, cross and other geonetric and non-§dapnk2idoc
shapes. FIG 3 illustrates a plurality of plates 300 where each 20 plate
302 has a cross shape and the plates 302 are arrayed in horizontal and
wvertical rows in a repeating pattern. Sonme shapes, such as cross-shaped
pl at es 302WQLH3488%n found to provide a higher abrasi onP¢¥VE3N nany

ot her shapes, such as 25 plurality of plates 400, where each plate 402 is
el-ongat ed -and dot-shaped. Plates 402 are illustrated in a repeating
pattern in FIG 4. It is noted that each plate 402 may be identical but
oriented differently. For exanple, sonme plates 402 may be 7 April 2006 WO
03/ 034889 PCT/-.US02/ 33120 -10 flipped over and/or rotated so that plates 402
forma repeating pattern, such as plurality of plates 400. It is believed
t hat cross-shaped plate 302 has a relatively higher abrasion |evel due to
the plurality 5 of sharp corners 308 df-arns 306 as illustrated in FIG 3A
which is an enlarged view of plate 302. Further, in plates 302 the

abrasi on | evel £a} §ged i Aereas@YodSréteddidd miatapiakbengtte 3brt @ ar m wi dt h

303 increases. However, if the arm_/|ength 30 ,to(génh%g mﬁ%%g 3Q3 becones
too. |arge, pl&EeRS3TEW KELEerBnFUYF aFePAHFAatE Fom BhE5sthstrat e.

'Therefore, selecting jdafdiiievbar toh@pesodHishpbaies1468 véd |h=ad 30 vary the
overall abrasion_ |evel of}scrub 8ad 100. he oluralit
relatively higher abrasion level due to the plu "4
5 of sharp cormers 308 on arms 306 as illustrated in
(;1 FIG. 3A which lis; an enlarged view of plate 302.
Further, in plates 302 the abrasion level also
increases ag the ratio of arm length 305 to arm width
303 increases. However, if the arm length 305 to arm
10 width 303 becomes too. large, plates 302 will tend to
delaminate from the substrate. Therefore, selecting
particular shapes for plates 108 will also vary the
overall abrasion 1éye1 of scrub pad 100.
One embodiment having two surfaces 500, 600 with
15 different abrasion levels in a seasonal snowman -
pattern is shown in approximate fuil gize in FIGS. 5
' and 6. FIGS. B5A and B6A are enlérged views of
(f} portions 502, 602 of surfaces 500, 600 of scrub pad
shown in FIGS. 5 and 6, respectively. ¥FIGS. 5A and
20 6A show the detail of the abrasive plates having
different shapes and abrasion levels affixed to a
substrate. Tt is noted that other embodiments
include abrasion levels that may be equal on both
gides, such as a pad 100, 500, 600, 700 having the
25 same pattern of plates 108, 302, 402, 708 printed on
both sides of pad 100, 500, 600, 700. In FIG. 5,
higher abrasion aside 500 is shown with cross-shaped
plates in a repeating pattern similar oxr the same to

the pattern shown in FIGS. 3 and 5A. Lower abrasion




One enbodi nent having two surfaces 500, 600 with 15 different abrasion

| evel s in a seasonal snowran pattern is shown in approxi maf &pfil2¢06si ze in
FIGS. 5 and 6. FIGS. 5A and GA are enlarged views of portions 502, 602 of
surfaces 500, 600 of scrub pad shown in FIGS. -5 and 6, respectively. FIGS.
5A and 20 6A show the detail of the abrasive plates havin di fferent
 shapes andVOWP8¥4P¥n | evel s affixed to a substrate. it FCTASIEROhat ot her
enbodi ments include abrasion |levels that may be equal on both sides, such
as a pad 100, 500, 600, 700 having the 25 sanme pattern of plates 108, 302,
402, 708 printed on both sjides of pad 100, 500, 600, 700. In FIG 5,

hi gher abrasion side 500 is shown with cross-shaped plates in a repeating
pattern simlar or the sane to the pattern shown in FIGS. 3 and 5A Lower
abrasion 7 April 2006 WO 03/034889 PCT/ US02/ 33120 -11 side 600 has

dot -shaped plates 402 in a repeating Rattern simlar or the sane to the
pattern shown in FIGS. 4 and 6A. Substrate material is shown with a
snowran pattern. Providing high abrasion side 500 5 and | ow abrasi on side .
600 within oneskde ulsbondggmddes-stapedntpipgmes 402 to isncrepasddrf exi bility
in use for various_ situations b us er a 0.:.SCrub one
surface not pa???%ﬁ?%r?ﬂm%¥%hén{§%%%€§% cﬁﬁ%gu§?$%9ﬁgﬁ g%ggéiéﬁ si de 500
and turn the 1BreEsr ub gad eker iSobstraie anmormsideliscalewumwisgbeawith | ow

abrasion side gr?c?wmaglomggg{érrlln 0 Q%eréiﬁé’aﬁa'lé’; Sz?.brasion gide 500

5 and low abrasion side 600 within one scrubbing pad is

_j _ dgdvantageous due to increased flexibility in use for
C various situations because a user would be able to
scrub one surface not. particularly prone to

scratching with high abrasion =ide 500 and turn the

10 s=crub pad over to scrub a more delicate surface .with
low abrasion side 600. However, in other gsituations
having two abrasion levels that are the same is
advantageous, such as when the pad will be used for
the =ame scrubbing purpose with both sides. In these

15 cases, having two equal abrasion levels is believed
to extend the useful life of the pad.

. Other techniques for varying the abrasion level
(*j of each gide are discussed below. Howeve?:, it should
] be noted that plates 108 may be identical or non-

20 identical, and therefore, combinations of shapes can
algso be provided on the same side. Also, plates 108
may be arrayed in a repeating pattern, a non-
repeating  pattern, or ©posgitioned randomly on
substrate 106. _

25 | As mentioned above, shape and aspect ratio of
plates 108 also influence the abrasion level of
plates 108. FIGS. 3A and 3B illustrate enlarged top

. and sectional wviews, respectively, of cross-shaped

plate 302. A scrub pad 100 with plates 108, 302




having two abrasion levels that are the sane is advantageous, such as when
the pad will be used' for the same scrubbing purpose wth Bdipml20@fes. |n

t hese 15 cases, having two equal abrasion levels is believed to extend the
useful -life of the pad. O her techniques for varying the abrasion |evel - of
each side are di scussed bel ow. However, it should be noted that plates 108
may be i deWOA B4 non 20 identical, and therefore, coHEﬂWﬁWW%H@Pof shapes
can also be provided on the sanme side. Al so, plates 108 nay be arrayed in
a repeating pattern, a non- repeating pattern, or positioned randomy on
substrate 106. 25 As nentioned above, shape and aspect ratio of plates 108
al so i.nfluence the abrasion | evel of plates 108. FIGS. 3A and 3B
illustrate enlarged top and sectional views, respectively, of cross-shaped
pl ate 302. A scrub pad 100 with plates 108, 302 7 April 2006 WO 03/034889
PCT/ US02/ 33120 -12 having a relatively high aspect ratio is associ ated

with a higher abrasion | evel. The abras2en |evel of scrub pad 100 can be
nodi fied by selecting a different aspect ratio of plates 108, 302, 402. 5

P ne L S PR e g, P st L1
‘hei ght, wher e wi mRtiigher| bheasich nbeselon i Bhalefimpedon level of
scrub pad 100 can be modified Dby gelecting a
different aspect ratio of plates 108, 302, 402. ‘
. 5 A plate's aspect ratio, as defined in the
(j1 present application, is :the ratio of the plate's
maximum linear dimension to the plate's nominal
height, where the maximum linear dimension is defined
as the greatest linear distance between two points on

10 a corresponding surface.

Therefore, for plate 302, the aspect ratio, as
the term is used in the present application, is the
ratio of maximum linear dimension 307 to the plate's
nominal height 308. In the case of plate 302, the

15 maximum linear dimension 302 is the distance between
opposing corners 308 as illustrated in FIG. 3A. In
come embodiments, the aspect ratio for plates 302 is

(TE, approximately 1 to 20 although other aspect ratios
can also be used. However, the nominal height of
.20 plates 302 generally does not exceed the maximum
lineaf dimension 307 due to the greater tendency of-
plates 302 to delaminate as height increases.

The abrasion level of scrub pad 100 can also be
adjusted by varying the coverage area of plates 108

25 on surface 110. In FIG.‘B, surface area coverage is
computed by dividing total surface area of all
plates 302 by a particular substrate gsurface area 304
including the substrate area beneath plates 302.

Higher coverage areas are associated with higher




as the greatest |inear distance between two points on 10 a correspondi ng
surface. Therefore, for plate 302, the aspect ratio, as théApsi29d6s used
in the present application, is the ratio of maxi numlinear dinension 307
to the plate's nomnal height 309. In the case of plate 302, the 15

maxi mum | i near di mension 302 is the distance between opposing corners 308
as illustrWPSHOMEIFI G 3A. In some enbodiments, the asp&dUSPEBIR for
plates 302 is approximately 1 to 20 . although other aspect ratios can also
be used. However, the nom nal height of 20 plates 302 generally does not
exceed the maxi mum |inear dinension 307 due to the greater tendency of

pl ates 302 to del am nate as height increases. The abrasion | evel of scrub
pad 100 can al so be adjusted by varying the coverage area of plates 108 25
on surface 110. In FIG 3, surface area coverage is conputed by dividing
total surface area of all plates 302_9%_a particul ar substrate surface
area 304 including the substrate area beneath plates 302. Hi gher coverage
areas are associated with higher 7 April 2006 WO 03/034889 PCT/ US02/ 33120
-13 abrasi on |awssion| devhils . eniJodithdst ermbodamegle ap@pradgea®Fear om 5%t o

80% al t hough qt her. c a eage C S j 0%re3@l (shown in .
FIGS. 2 and 3)"&l%o P%&Eifggc?é ta%ioé‘ aégqu:aﬂs%’?l A f‘ée%\?eﬁga%&s%% b %gd 100. Gap

size is the claseste destiance bet ween adj acent pl ates
Gap size 205, 301 (shown in FIGS. 2 and 3) also
5 affects the abrasion level of scrub pad 100. Gap
. size is the closest distance between adjacent plates
(?  108, 302. 1In one embodiment illustrated in FIGS._Z;
and 3, gap 205, 301 is‘greater than 1/3 the maximum
linear dimension 307 which is defined above. For
10 example, for a crogs-shaped plate 302 having four
arms 306, the maximum linear dimension is illustrated
by reference numbers 307 in FIG. 3A. In other
embodiments, the gap 205, 301 may be 1/2, equal to,’
or gréater than twice, three-times, five-times, and
15 ten-times the maximum linear dimension 307. The
features described above such as abrasive particles,
resin composition, aspect ratio, coverage area, and
(ﬁi gap size allow the abrasion level of the scrub pad to
be modified as required by specific application.
20 Hence, variations of the present scrub pad may be
‘marketed as heavy-duty, normal, or non-sgcratch scrub
pads for industrial and household cleaning. Also, it
is contemplated that the scrub pads of the present
invention can be made gentle enough for human use
25 such as cleansing skin and removing make-up.
Another desirable feature of scrub padé of the
~ present invention is flexibility. " Scrub pad
flexibility, like its abrasion level, is influenced

at least by plate shape and size, aspect ratio,




108, 302. In one enbodinent illustrated in FIGS. 2 and 3, gap 205, 301 is
greater than 1/3 the maxi mum |inear di nension 307 which is7 dgfil2(d above.
For 10 exanple, for a cross-shaped plate 302 having four arms 306, the
maxi mum | i near dinmension is illustrated by reference nunbers 307 in FIG
3A. In other enbodinents, the gap 205, 301 may be 1/2, equal to, or.
greater tHYAOYNMEE three-tines, five-times, and 15 t enRGIABRABRE naxi mum

| i near di nmension 307. The features described above such as abrasive
particles, resin conposition, aspect ratio, coverage area, and gap size
all ow the abrasion |l evel of the scrub pad to be nodified as required by
specific application. 20 Hence, variations of the present scrub pad may be
mar ket ed as heavy-duty, normal, or non-scratch scrub pads for industrial
and household cleaning. Also, it is contenplated that the scrub pads of
the present invention can be nade gen ﬁg enough for human use 25 such as
cl eansi ng skin and renovi ng nake-up. ANnot her desirable feature of scrub
pads of the present invention is flexibility. Scrub pad flexibility, like
its abrasion |ewekages mmEhuencesin atcdmpastithbynpl agap shekre ,andndi ze, aspect

R L e

conposition, erefore,” gap sl ze and
“placenent  as agelwells &dethubsiubateata@bfabrimymby el extledted temnufacture
a scrub pad h%n\gn?z at:ltgéiebia!iégréﬁ gggt having £lexibility to meet

5 performance reguirements.

N One benefit of gaps 205, 301 (shown in FIGS. 2
C and 3) between plates 108, 302 is a relatively large
area of s;.lrface 110, 304 is left exposed and visible.

Therefore, it 1s possible to print a visually

10 attractive pattern or image on surface.l11l0, 304 or
gelect a commercially available preprinted fabric.
For eﬁcample, scrub pad 100, 700 is illustrated in an
autumn pattern in FIG. 1 and a spowman image ls shown
in FIGS. 5 through 7. Subgtrate 106, 706 can be

15 printed in various colors, patterns, and images to be
visually appealing to consumers. The designs can be
seésonal, such as auturnn. leaves or a winter snowman

(",\j pattern;. or be appropriate for holidays, such as
Christmas or Thanksgiving.

20 Scrub pad flexibility dis also influenced by
substrate 106, 706 particularly the type and
thicknese of fabric material seleci:ed. Some
potential  fabric types include without limitations
woven, non-woven, or knit fabrics but having the

25 ability to permit at least partial penetration of
resin during printing. Fabric materials include
without limitations cotton and cottpn—polyester

blends and other natural and man-made fabrics having

gimilar properties.




5 performance requirenents. One benefit of gaps 205, 301 (shown in FIGS. 2
~and 3) between plates 108, 302 is a relatively large area DfApal2dgce 110,
304 is left exposed and visible. Therefore, it is possible to print a
visually 10 attractive pattern or imge on surface. 110, 304 or select a
comrercially available preprinted fabric. For exanple, scrub pad 100, 700
is illustrWOMHOHBIan autumm pattern in FIG 1 and a sn&&FdH04a¥e i s shown
in FIGS. 5 through 7. Substrate 106, 706 can be 15 printed in various
colors, patterns, and inages to be visually appealing to consuners. The
desi gns can be seasonal, such as autumm | eaves or a wi nter snowran
pattern, or be appropriate for holidays, such as Christmas or

Thanksgi ving. 20 Scrub pad flexibility is also influenced by substrate
106, 706 particularly the type and thickness of fabric material selected.
Sone potential, fabric types include thout limtations woven,
non-woven, or knit fabrics but having the 25 ability to permt at | east

partial penetration of resin during grinting. Fabric materials include
wi t hout |initationEncona mrkedduests ohtpofsesieris i diGRtIRI"EYHRr nat ural

‘and man-made* fabric ' | did ar PEQP&IHiiLS emBodiMddt ,200Ri MO 03/ 034589
PCT/U802/33125°EE3£I dlnék%%bgg*nedt, t.he fag}iceisoa tightly woven
: type of fabric is used because heat-cured epoXy résin

has been found to seep into and bond well with this

5 gubstrate fabric. The tightly-woven cotton-polyester

o, blend, also resists penetration by food particles and
(j. other debris but permits socap and liguid to permeate
| through the substrate fabric for cleansing

effectiveness. Finally, colorful patterns can be

10 printed on this fabric because it abeorbs ink, the
ink does not tend to bleed when exposed to water, and
printed patterns have relatively good resolution due
partiy to the fabric's tight-woven £lat surface.
Tightly woven cotton-polyester also does not readily

15 shrink when washed.
FIQ. 7 illustrates a diagrammatic assembly of a

scrub pad 700. As in FIG. 1, scrub pad 700 has a
(“x | substrate 106 and a plurality of plates 108 shown as
a separate layer. Plates 108 are affixed to

20 substrate 106 by printing as discussed above. Scrub
pad 700 further comprises - a second substrate 706
illustrated in a faliing leaf pattern. Plates 708 are
shown in a dot pattern similar to the pattern shown
in FIGS. 6 and 6A. Plateg 708 are affixed to

25 substrate 706 by the printiﬁg process described for
substrate 106 and plates 108, 302 above.
Intermediate layer 702 is inserted and sandwiched
between substrate 106 and sgubstrate 706. In one

embodiment, intermediate layer 702 is a compressible,



cotton-polyester blend. in this enbodinent, this type of fabric is used
because heat-cured epoxy resin has been found to seep into7 apdl Bied wel |
wi.th this 5 substrate fabric. The tightly-woven cotton-pol yester, blend.

al so resists penetration by food particles and other debris but permts
soap and liquid to perneate through the substrate fabric for cleansing
effectived@%ﬁ?mFﬁﬁhl1y, colorful patterns can be 10 pri REEXEHHRW s fabric
because it absorbs ink, the ink does not tend to bleed when exposed to
water, and printed patterns have relatively good resolution due partly to
the fabric's tight-woven flat surface. Tightly woven cotton-pol yester also
does not readily 15 shrink when washed. FIG 7 illustrates a diagrammtic
assenbly of a scrub pad 700. As in FIG 1,. scrub pad 700 has a substrate
106 and a plurality of plates 108 shown as a separate |ayer. Plates 108
are affixed to 20 substrate 106 by .printing as di scussed above. Scrub pad
700 further conprises a second substrat®®~706 illustrated in a falling | eaf
pattern. Plates 708 are shown in a dot pattern simlar to the pattern shown
in FIGS. 6 and1f4uid| sb&srbidd aeeatibl xeHat 0i25Fsethidileatand/ G0y, t he

printing process described for substr%%gﬁ}06 ang glai&z ﬁgqaﬁ%oz above.
I ntermedi ate | 8yeR #8203 9% FRBWENd EERed®® bBtheBMPE U ate 106
‘and substrate 786. chil B8ClossdIaHi dRHLed NoeritRdirateidtay eXayld? 102 a
conpressible, }ZyAanelalnszogt?chmas 3/8069:,’45.81’18‘39 :Il?cc)ir ! ggozc/:o?)n?{r%a%%ional heat
5 sgealing (not shown) along perimeter edge portions
-~ 701, 703. In another embodiment, substrates 106, 706
C\; can be tightly coupled to intermediate layer 702 by
means such as lamination..
In another embodiment, intermediate layer 702
10 may be Jjoined with only one substrate 106.
Intermediate layer 702 may  be a soft, ligquid
absorbent rﬁaterial, but not necessarily compresasible,
such as but not limited to, woven or non-woven fabric
with or without loops such asg found in terry cloth.
15 I;nother example includes flannel. Substrate 106 can
be loosely or tightly coupled to intermediate layer
702, such as terry cloth, by means such as sewing or
C‘.i lamination bﬁt other means for coupling may be Tased. .
In one embodiment, the substrates 106, 706 are
20 tightly woven cotton-polyester generally permeable to
liquid but impermeable to wmost food particles. The
abrasive plates 108, 708 comprise heat-cured epoxy
which are printed on both side of pad 700. Heat-cured
epoxy resin inherently inhibits bacterial growth,
25 further reducing potential bacteria growth on the pad .
and hence the need -for a separate anti—b_acterial
formulation. The structure of the scrub pad 700
allows 'sgoép and liquid to soak through substrates
106, 706 and be absorbed by intermediate layer 702.




-16 liquid absorbent material that is flexible and soft, such as foam or
sponge. Substrate 106 and substrate 706 can be | oosely coupliaxil 2¢06
internediate | ayer 702 by neans such as sewi ng 104 or conventional heat 5
sealing (not shown) along perineter edge portions 701, 703. In another
enbodi ment, substrates 106, 706 can be tightly coupled to int erg}edi ate

layer 702 W@ MBS such as lamination.. . In another e :
internediate layer 702 10 nay be joined with only one substrate 106.
Internediate | ayer 702 may be a soft, liquid absorbent material, but not

necessarily conpressible, such as but not limted to, woven or non-woven
fabric wth or wthout |oops such as found in terry cloth. 15 Another
exanpl e includes flannel. Substrate 106 can be loosely or tightly coupled
to internediate |ayer 702, such as terry cloth, by neans such as sew ng or

| am nation but other means for coupling_may be used.. In one enbodi nent,
the substrates 106, 706 are 20 tightly woven cotton-pol yester generally
permeable to liquid but inperneable. to nost food, partic The abrasive

es
plates 108, 7U8eceapwbspate ALIMGEEE e pHxFSkhith BHe5%r PR el ¥ bot h si de

of pad 700. alscured  epEXYhEsithddahel @t | yobnhiRi tse bacigtédl growth,
25 further reducing potential bacteria growth on the pad and hence the
‘need for a sepitiat etinactbuet @ataerns or PFLREF oRRAThEOLeFHct BFC0f the scrub

P20 100 2L Ol SHRR, OO V@bl goguekel Niough SHBsE GhsnodlF, 106 anc
5 edge portions 701, 703 to enclose compressible layer
. 702. In another eﬁbodiment, substrate 106 can be
(j;. folded over intermediate layer 702 thereby enveloping
intermediate layer 702. Substrate 106 can be loosely
coupled to the enveloped intermediate layer 702 by
| 10 sewing along edge portion'701. '
" It is noted that the embodiment illustrated in
FIG. 7 is mnot intended to be 1imiting. Other
embodiments can be constructed with some or all of
the structural elements shown in FIGS. 7 and affixed
15 by means other than sewing oxr heat sealing. For
instance, a scrub pad may have one substrate 106
laminated to intermediate layexr 702. A scrub pad may
have both substrates 106 and 706 laminated to
opposite sides of intermediate layer 702.
20 Intermediate layer 702, substrate 706, and plates 708
are Ffeatures that may be eliminated as necessary for
performance stan&ardé.as,well as cost considerations.
Intermediate layer 702 may or may not be
compressible. -'Substrate 106 can be loosely or
25 ﬁightly coupled to intermediate layer 702, substrate
706 or both. éimilarly, patterns and images printed
on gsubstrates 106 and 706 are variable and optional.
FIG. 8 illustrates steps of a typical

manufacturing process 800 for manufacturing

/




7 April 2006 WO 03/034889 -17 PCT/US02/ 33120 The scrub pad structure is
easy to rinse and clean after use. The substrates 106, 7067 dgyil B&06r i nt ed
with attractive patterns, prints and colors. Al so, they can be stitched
together along their perimeter 5 edge portions 701, 703 to encl ose
conpressi ble layer 702. In another enbodi nent, substrate 106 can be

fol ded oveWVO % HBedi ate | ayer 702 thereby envel opi ng iR{T@SRHRH e | ayer
702. Substrate 106 can be | oosely coupled to the envel oped internediate

| ayer 702 by. 10 sewi ng al ong edge portion,701. It is noted that the

enbodi ment illustrated in FIG 7 is not intended to be limting. O her
enbodi nents can be constructed with sone or all-of the structural elenments
shown in FIGS. 7 and affixed 15 by nmeans other than sewing or heat sealing.
For instance, a scrub pad may have one substrate 106 |amnated to

I nternmedi ate | ayer 702. A scrub pad may have both substrates 106 and 706

| am nated to opposite sides of i nt er mediat e | ayer 702. 20 internediate

| ayer 702, substrate 706, and plates 708 are features that may be
elimnated as preSSERts’ GBf prel ecrabbengt andanddiag well ofs Wwst
considerations. Internedi ate, layer 702 may_or nay not be onpy.essi bl e.
Substrate 106 BERSHRE | GEWEN-16R- 25 tﬁﬁﬁ?lys%%nuﬂgg? VSSin§%$%%gF§fe | ayer

702, substrategfabric for onme or both of substrates 106, 706 shown
on FIGS. 1 and 7. The selected fabric has a texture

5 'that ig liquid permeable, generally resistant to food

- particle penetration, and allows adequate physical
C penetration of plate resin into substrate fabric to
develop a strong adhesive bond with the fabric.

Typically, suitable substrate fabrics include tightly

.10 woven cotton or cotton-polyester blends, but other

'fabrics with similar properties are contemplated may

be used. The fabric way be printed in various colors

" with attractive prints and images. - Step 804 includes

selecting appropriate resin matexial that fdrms
15 plates 108, 708 with adequate abrasion levels. The
 selected resin has properties that allow plates to
_ form that have a suitable ghape and size, aspect
C _ ratio, gap size, coverage area, regolution, abrasion
level and liquid and bacteria resistance as discussed
20 above.

In one embodiment, the selected resin is the
family of one-part heat-curable epoxy " resins
available from Fielco Industries, Inc. of Huntingdon
Valley, Pennsylvania. One-part heat-curable epoxy

.25  does not cure at room temperature but must be heat-
cured. Heat cuiing is advanbageous over room
temperature curing due to the longér shelf life of

unused resgin. The one-part formulation is also



706 or both. Simlarly, patterns and inages printed on substrates 106 and
706 are variable and optional. FIG 8 illustrates steps of aApYyib2RK
manuf act uri ng process 800 for manufacturing 7 April 2006 WO 03/ 034889

- PCT/ US02/ 33120 -18 enbodi nents of the scrubbing or sanding pad of the
present invention. Step 802 involves selecting fabric for one or both of
Subst r at esW@E#34886 shown on FIGS. 1 and 7. The sel ect E§TERAOnas a
texture 5 that is liquid perneable, generally resistant to food particle
penetration, and all ows adequate physical penetration of plate resin into
substrate fabric to develop a strong adhesive bond with the fabric.
Typically, suitable substrate fabrics include tightly .10 woven cotton or
cotton-pol yester blends, but other fabrics with sim'lar properties are
contenpl ated may be used. The fabric nmay be printed in various colors
with attractive prints and i nmages.. St_?g_804 i ncludes selecting
appropriate resin material that forns pl ates 108, 708 with adequate
abrasion levels. The selected resin has properties that allow plates to
formthat haveadvasuisgablbe Hempusendtsican aipwirate athe, nge$ Forxe, coverage
area, resolution,. abrasion._level_.and liquid and bacteria resistance as

di scussed 20 &b l\Pg}.)pﬁ‘O%n%oep?bl%l&ﬁ nt, the selected resinis the fanly
of one-part heat-cihabl eegjoxypatesiat of one embodiment has an

approximate viscosity of 1.61x10° cps at a shear rate
5 of 0.6sec” measured using a viscometer at a
C temperature of 87° F. This material is highly shear-

thinning since at a shear rate of 12.6sec? the

viscosity drops more than omne order of magnitude to

approximately 1.5x10° cps. At rest, it has an apparent
10 vyield sgstress of approximatelir 75 Pa. This resin

material can be printed using conventional screen

printing techniques with good definition in a variety
of patterns, sizesg,_and shapes.

Step 804 al so includes selecting abrasive

15 particles 202 illustrated in FIG. 2 to increase the
~abrasion level and/or durability of the scrubbing

pad, if desired. Also included  in step 804 is

(“1 gselecting coating 206, if any, shown in FIG. 2 that

may modify the surface texture of plates 108, 708

20 shown in FIG. 7.

Step 806 ig the step of printing the piates 108,

708 onto substrates 106, 706 shown in FIG. 7. A

conventional screen-printing technique can be used

but other technigues, such as UV ‘etching and roller-

25 ©printing can also be used. An adﬁesive, such as
commercially available off-the-shelf spray mount ©

adhesive, (not shownh) is sprayed on the fabric. In

conventional screen-printing, -a template or screen

(not shown) having shapes punched out is placed over



avail able fromFielco Industries, Inc. of Huntingdon Valley, Pennsylvania.
One-part heat-curabl e epoxy 25 does not cure at- room t enper adprib2 must
be heat- cured. Heat curing is advantageous over room ,tenperature curing
due to the longer shelf life of wunused resin. The one-part fornmulation is
also 7 April 2006 WO 03/034889 PCT/ US02/ 33120 -19 advant ageous because it
can el i m nWOMMHEIeed for nixing prior to printing. THCIE/FIWaterial of
one enbodi nent has an approxi mte viscosity of 1.61x106 cps at a shear
rate 5 of 0.6sec’ neasured using a visconeter at a tenperature of 87 F.
This material is highly shear- thinning since at a shear rate of 12.6 sec
the viscosity drops nore than one order of nagnitude to approximtely
1.5x105 cps. At rest, it has an apparent 10 yield stress of approximtely
75 Pa. This resin material can be printed using conventional screen

printing techniques with good definiti&g_in a variety of patterns,
S

si zes, _and shapes. Step 804 al sp incl sel ecting abrasive 15 particles

202 illustrated in FIG 2 to increase the abrasion |level and/or durability
of the scrubbiearh pafl, sibstestesdlod so0d ncThelegunchad epuB80dharses sel ecti ng

| coating 206, ii qu, Sngwm%ééh€?%39 % tggt ma ngdi;¥ tge Surface texture
of plates 108, 08 Yo-%ho I N Claard §?ép 98°1 s ﬁe E?ep " printing
‘the plates 108plates 108, 708. Paste-like resin, such as heat-
curable epoxy or UV-curable acrylate, is spread over
5 the ecreen to produce plates with thickness generally
around 10-20 mils. The screen can use a 200-micron
(: capillary film to develop the print patterm, anci in
one embodiment produces abrasive plates of thickness
around 10 mils. The screens may be made of capillary
10 films or polyester meshes. For mass production,
roller printing may alsc be used. Printing can be on
one or both s‘ides of the substrate.
'Stép 808 is the step of curing the resin 'by
heat, wultra-violet radiation, or a combination
15 thereof. The resin plates so0lidify and harden on the
substrate fabric during the curing process. In one
'embbdiment, the printed regin is Ffirst individually
(“ pre-cured in an oven at 120° C for 4-5 minutes. After

pre-curing, individual substrate layers are stacked

20 and fully cured at 120° C for approximately one hour.
Step 810 involves asgembly  of individual
elemente into a complete ascrub pad. One or two
gubstrate layers 106, 706 with abrasive plates can be
_ combined with an intermediate layer such as fcam or a
25 gponge to make a scru.bbing pad. Alternately, a soft,
ligquid absorbent material such as terry cloth or a
wash cloth may be used ag an intermediate layer
instead of the compressible layer. Typical examples‘

of a compressible material include polyurethane or




708 onto substrates 106, 706 shown in FIG 7. A conventi onal
screen-printing technique can be used but other techni ques7 Aputh0@s W
etching and roller 25 printing can al so be used. An adhesive, such as
comercially avail able off-the-shelf spray nount adhesive, (not shown) is

. sprayed on the fabric. In conventional screen-printing, a tenplate or
screen (nBPYFN) havi ng shapes punched out is placed BSFASOZ33 i | 2006
WO 03/ 034889 PCT/ US02/ 33120 .-20 each of substrates 106, 706. The punched
out shapes |eave voids identical in size, shape, and spacing as plates
108, 708. Paste-like resin, such as heat- curable epoxy or UV-curable
acrylate, is spread over 5 the screen to produce plates with thickness
generally around 10-20 mls. The screen can use a 200-m cron capillary
filmto develop the print pattern, and in one enbodi nent produces abrasive
pl ates of thickness around 10 mls. The screens may be made of capillary
10 films or polyester nmeshes. For mas€production, roller printing may
al so be used. Printing can be on one or both sides of the substrate. Step
808 is the stepdinetitedy tdedltdsia.' by keaubbihgrapadol exnraeati on, or a

B

resin is firstyindindglitdldsy tpreemtliond | indermvéitatd I2¢e€ f8924-5 m nutes.
After pre-cur}ilntgérgar%cgl\g'd%%le substrate layers are.stackeds, 7os
5 may be laminated on one or both sgides of intermediate

P layer 702 to form a scrub pad. Substrate 106 can be

(i  gtitched to an intermediate layer such as terry cloth

to form a scrubbing cloth.

Although the ©present invention has been

10 described with reference to preferred embodiments,

workers skilled in the art will xecognize that

changes wmay be made in form and detail without

deﬁarting from the spirit and scope of the invention.




20 and fully cured at 120 C for approxi mately one hour. Step 810 involves
assenbly of individual elenents into a conplete scrub pad. 7@pel 800G wo
substrate | ayers 106, 706 with abrasive plates can be conbined with an

i nternedi ate | ayer such as foamor a 25 sponge to make a scrubbi ng pad.
Alternately, a, soft, |Iliquid absorbent material such as terry cloth or a
wash cloth may be used as an internediate |ayer instead of the
conpressi bl e layer. Typical exanples of a conpressible material include
pol yuret hane or 7 April 2006 WD 03/034889 PCT/ US02/ 33120 -21 regenerated
cel | wtrxsm1s:A scrubbing pad can be assenbled by stitching or sealing two
substrates 106, 706 together to enclose internedi ate |ayer 702.
Alternately, one or two abrasive substrates 106, 706 5 may be | am nated on
one of- HotiH ssiifds stcrithbéenaetiberial gyapr7G2ngs form a scrub pad. Substrate

106 can be stid cheditRoaR kALBENPALBYEn! @¥BEi8USALASri €L IYhst Ofdsidias form
a scrubbi ng cl oth. Although.thqagyﬁsepé)lnve tion has been 10 descri bed
I )

with reference to pPEREFFeb ey ar Ers@Killed in the art will
recogni ze t hat anclengesi wayldgemad€fineflortm avide deétighklwi thoovetn Oepard i ng

fromthe spirit and $gape,pL, t RRAAENTLQN. 2frARELE 2008 » 220m(HiRlB 4
- plurality of rigid abrasive plates formed from a

material different than the continuous flexible

substrate material, and wherein the plate material

comprises a cured polymeric material.

2. The flexible scrubbing material of c¢laim 1, and further
comprising a second fabric substrate coupled to the first-mentioned

fabric substrate.

3. The flexible scrubbing material of claim 2, wherein the second
fabric substrate comprises terry cloth.

4. The flexible scrubbing material of claim 2, and further
comprising a second plurality of plates affixed to the second
fabric substrate opposite the first-mentioned plurality of plates.

5. The flexible scrubbing material of c¢laim 2, and further

comprising a compressible layer coupled to the first-mentioned and

second fabric substrates.

6. The flexible scrubbing material of claim 1, wherein the plate

material comprises a thermoset polymer.

7. The flexible scrubbing material of claim 1, wherein the fabric
substrate comprises a cotton and polyester blend fabric.




1. A flexible scrubbing material conprising: a continuous tightly woven
fabric substrate that resists penetration of food particl e3Apah20Gn
abrasive layer affixed to the tightly woven fabric substrate, wherein the
abrasive |l ayer conprises a plurality of rigid abrasive plates formed from
a material different than the continuous flexible substrate material, and
wherein the plate nateri al conprisea a cured polyneric material. 2. The

fl exi bl e scrubbing material of cIainﬁT, and further conprising a second
fabric substrate coupled to the first-mentioned fabric substrate. 3. The

fl gxiéql e 9l UkbieRgbnat eg&ﬁhl?}@_{n@l ahdfckianheng ncthemsecpnduhd Bdir C the
substrate .c rises.terry cloth., 4. The flexible scrubbi mat er.i al, of

Ol ai 3 SAGT Tt het S onBFTST TG B1EEESA pI s (3ot At oRe R FISET t o

t he Sédcordexfigbei cubabsétate opposite the first-nmentioned plurality of

pl ates. 5. The flexible scrubbing material of claim2, and further
conprising a conpressible |layer coupled to the first-nentioned and second

fabrit s r &LELIbEE TRETYPRIGD| PEEGHY nGFmafertRl bF YRS VNG ei n
t he pllatrelingt efi pllacesperskshast heshaset hpol yiredn Fspddie fdedd hire the

scr ubpi L aj , erein the fabric substrate conprises a
cott%%pg%é{q%%ﬁ?eg n8t LA M adhere April 2006 -23 8. The flexible

-scrubbing material of claim1, wherein the plurality of rigid abrasive

pl at ag at Theastiparpial Isemenaniat fstethgl flexi Rigisubst r afRer&in There

f|6XE)%&aigkgbg%nglg@égriglSégcé:Egﬁgf% ggh%%g%natgfurality of gaps are
formed between adjacent plates, each gap size being the minimum
distance between two adjacent plates, and wherein the gap size is
greater than one third any maximum linear dimension across a

corresponding surface of either of the adjacent plates.

11. The flexible scrubbing material of claim 1, wherein the cured
polymeric material further comprises a plurality of abrasive
particles dispersed within the cured polymeric material.

12. The flexible scrubbing material of claim 1, wherein the cured

pelymeric material comprises epoxy or acrylate.

13. The flexible scrubbing material of claim 1, wherein the fabric

substrate comprises a plurality of layers.

14. The flexible scrubbing material of claim 1, wherein the tightly
woven fabric substrate is liquid-permeable.

15. The flexible scrubbing material of c¢laim 1, wherein the cured

polymeric plates comprise a printable material.

16. The flexible scrubbing material of claim 5, wherein the first-
mentioned and second fabric substrates are lcoosely coupled to the

compressible layer.




plurality of plates each has a shape having an aspect ratio in the
approxi mate range of 1 to 20. 10. The flexible scrubbing nmaffemrd0ed cl ai m
1, wherein the plurality of plates is spaced apart so that a plurality of
gaps are fornmed between adjacent plates, each gap size being the mninmm
di stance between two adj acent plates, and wherein the gap size is greater
than one third any maxi num|inear dingnsion across a corresponding surface
of either of the adjacent plates. 11." The fl exi ble scrubbing material of
claim1l1, wherein the cured polyneric material further conprises a
plurallty ek ablasibe: panrtibbliesy dhspersed wit heDatife 03r edhpokynertice

o 1Ll s ple ALEXLD! 6o SCLUbLNG, Bl el af, lalm by ubersh py 4, our ed

pol ymeric mater ri Ses epoxy or acryla e scrﬁ%b|ng
mat erdwistgfats @lnﬁh Ihewﬁ@fﬂéhﬁ fhexiblyn i%les‘lMter ate conprises a plurality of
| ayers. 14. The flexible scrubbing material of claim1l1, wherein the tightly

moven€£abr|c bs rate i s rnE?b g i% TEe f%eX|bIe SCFUbeQ?
mat er’ i € Ry Fr hE‘a Gréa- pol §neticspl 4Ee5StoOnprs s&F"
pri nt@]tﬂmmm eau}:witra]:@ f[ire:kfelremdulpeclsersubblng:m qvitaﬁaloftyclcai mpBytesherei n

(he Tdzaie o v gpd second taliie syaRtbslosurcedopsabiosaplan o

t he co reSS|bIe April eX| e scru
mat erf qus‘fo‘ﬁ“e@ltéloﬁﬁ% ¥ lwriélpé? nSepEt rElghres fasies PaFER TPy neRd | @W

bet wegte tdhednidr pllurenitoned psabst radmpraingd thenseeordtf bexihée. substrate.
18. The flexible scrubbing material of claim2, wherein the second

flexible substrate further conprises a second plurality of plates affixed
to a Isur fdoe Dfexild esscomdbiingxibbersabstf atbaoppdsi veexdion the first-

mentioned and second fabric substrates each having a perimeter edge
are attached along respective perimeter edges of the first and

second substrates.

20. The flexible scrubbing material of claim 19, wherein the
respective perimeter edges of the first-mentioned and second

flexible substrates are attached by heat sealing cr sewing.

21. The flexible scrubbing material of claim 1, wherein an image is
printed on a top surface c¢f the tichtly woven fabric substrate, and
wherein the plates are spaced apart so that a plurality of gaps are
formed between adjacent plates so that the image remains
substantially visible beneath the plates.

22. The flexible scrubbing material of c¢laim 1, and further
-comprising a compressible layer coupled to the tightly woven fabric

substrate.

23. The flexible scrubbing material of claim 22, wherein the

compressible layer comprises foam or sponge.

24. The flexible scrubbing material of claim 1, wherein the tightly
woven fabric substrate is imprinted with a visually attractive

pattern or image, the plurality of plates being affixed to the same




first-nentioned flexible substrate and faces outwardly, and wherein the
second plurality of plates conprise a thernoset polyner. 197 Apnid200&xi bl e
scrubbing material of claim?2, wherein the first- nmentioned and second '
fabric substrates each having a perineter edge are attached al ong
respective perineter edges of the first and second substrates. 20. The
flexible scrubbing naterial of claim,19, wherein the respective perineter
edges of the first-nentioned and second flexible substrates are attached
by heat sealing or sewing. 21. The flexible scrubbing material of claim1,
wher edurfare nage i pPlenilele orubsteptaurdacehel imeringdd | pavowen fabric
subsH%%;%, and wherein the plates are spaced apart so that a plurality of
gaps Are . formed between adj acent plates so that the inage renains
substantially visible beneath the plates. 22. The fl exi bl e scrubbing

mat erd=al @Bedﬂlé&ﬂbl@n@&%bhﬁg A Sl Ngra e0aMk e, bl ghbayer agiepl ed
y woven fabrj strate. 23. The flexible scrubbing materi al

to the ti, I

of cPﬁFﬁF%§ SGRBLEFA Nt RE 1RBHPressis®N%yer conprises foam or sponge. 24.
The flexible scrubbing material of claiml1, wherein the tightly woven
fabric substrate is inprinted with a visually attractive pattern or imge,
the plurality of plates being affixed to the sane 7 April 2006 -25 surface
of the flexible substrate as the inprinted pattern or inage. 25. The
flexi bl e scrubbing material of claim?24, wherein the inprinted pattern or
i mge i s seasonal




