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TECHNI CAL FI ELD This invention relates to a nethod for printing substrates
conpri si mgoax/prornt  enhancing fluid. 10 BACKGROUND OF THEPCNVENTASEM
Applying images to substrates by utili%ing pi gnent or dye based ink
conpositions is well known in the art. These inmages are generally applied
for the purpose of naking the article nore aesthetically pleasing to the
consuner. One of the difficulties historically experienced with printed
substrates (for 15 exanple absorbent di sposabl e paper products such as
facial tissue, bath tissue, table napkins, w pes, diapers, woven
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di sposabl e paper products printed with inks exhibiting relatively high
color densities. The tendency for the ink to rub-off of the printed paper
produygt increases as the printed paper is exposed to liquids such as tap
water. Furthernore, exposing the printed paper to common househol d

cl eani ng products containi ng 25 RECHMNICAERIERDKal i ne |iquids, or
acid-containing cleaning liquids tends to increase ink rub-off as conpared
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No. 6,09 i c. g to McFarland et al. on August 1, 2000, teaches an
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One of the difficulties historically experienced with printed substrates (for

15  example absorbent disposable paper products such as facial tissue, bath tissue,
table napkins, wipes, diapers, woven disposable fabrics, nonwovens, wovens,
cotton pads, and the like) that are printed with pigment based ink compositions is
the tendency for the ink to rub-off of the surface of the paper upon exposure of.
the paper to liquids. The problem is even more pronounced for those absorbent

20 disposable paper products printed with inks exhibiting relatively high color
.densities. '

The tendency for the ink to rub-off of the printed paper product increases
as the printed paper is exposed to liquids such as tap water. Furthermore,
exposing the printed paper to common household cleaning products containing

25  solventized alkaline liquids, or acid-containing cleaning liquids tends to increase
ink rub-off as compared to exposure of the paper to tap water alone.

Commonly assigned U.S. Patent No. 6,096,412 issued to McFarland et al.
on August 1, 2000, teaches an absorbent disposable paper product printed with

~inks which exhibit resistance to rub-off.- _ ) »

30 One of the drawbacks associated with using rub resistant inks relates to
printing press hygiene. Inks which adhere well to the substrate often exhibit
similar properties when in contact with the printing press. In particular, the print
plates tend to accumulate ink deposits which can eventually lead to print defects
in the printed substrate. In order to prevent print defects more frequent cleaning




of the printing press is necessitated. This can |ead to reduced printing
process efficiency and increased cost associated with the installation and
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relating to printing substrates with piLgnment based ink 5 conpositions is
the cost of the ink. The cost of the igk represents a substantial raw
material cost in relation to the production of the printed paper products.
A significant portion of the cost of the ink is due to the pignent
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Dot gain is one factor which impacts the color density of the printed
substrate’s image area. Historically, dot gain has been viewed as a drawback of
halftone dot printing as it tends to degrade the fine detail within the image area.
Furthermore, dot gain does not allow for selective ink spreading on the substrate.
25  Yet further, it does not provide variable color density in a given printed area.
Because of these drawbacks, efforts have been made through the years to
devise printing techniques which minimize dot gain.
It would be desirable to produce a printed substrate having higher color
density images without the need to use more concentrated ink. It would also be
30 desirable to produce printed substrates such as printed paper products without
the need to use rub-resistant ink compositions. Furthermore, it would be
desirable to vary color density in a given print region of the substrate by
controlling the spreading of wet ink in this region.
It is surprising to find that the print enhancing fluid of the present invention
35  when applied to a substrate prior to the ink enhances the color density of the
printed substrate image area without requiring the use of more concentrated ink



35 when applied to a substrate prior to the ink enhances the col or density
of the printed substrate inmage area without requiring the use of nore
concent r atvedo2i1aoVO 02/ 14079 PCT/ US01/ 25390 3 or rub-r esipgttamndol2£890
conpositions. Furthernore, it allows cglor density in a given print region
to be varied by controlling the spread®ng of the wet ink on the substrate.
The benefit of this invention is the ability to provide substrates such as
5 printed paper products having print imges which exhibit rub resistance
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fluid is applied to at least one of the first outer surface and the second outer
surface of the substrate. An indicia comprised of ink is then applied to at least
20 one of the first outer surface and the second outer surface of the substrate.
The print enhancing fluid is miscible with the ink. It can be a polar or non-
polar fluid. It can be hydrophilic or hydrophobic. It can be in the form of a
solution or emulsion.
It can be applied to the substrate by any printing method including but not
25  limited to ink jet, silk screen, rotogravure, letterpress, intaglio, lithography, and

flexography.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A is flexographically printed indicia according to the prior art.
30 Figure 1B is flexographically printed indicia according to the present invention.
Figure 2A is flexographically printed indicia according to the prior art.
Figure 2B is flexographically printed indicia according to the present invention.
Figure 3 is a schematic side elevational view of a printing press suitable for use
with the present invention.

35



Figure 3 is a schematic side elevational view of a printing press suitable
for use wth the present invention. 35 WO 02/ 14079 PCT/US01/ 25390 4
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absor bent di sposabl e paper products, ht is desirable to use pignent based
I nks whi ch produce vibrant high 5 color densities when applied to the

absor bent di sposabl e paper product. As used herein, "color density" may be
defined by the followng equation: D =1og 10 I/R wherein I, refers to the
intensity of incident light, and R refers to the intensity of reflected
light. 10 Traditionally, when using a single color ink to print images
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be varied without requiring a change in the size or frequency of the individual
print element.

As used herein, "rub-off" refers to the transfer of color from the surface of
a printed substrate to another surface. Rub-off is composed of two components,

20  bleed and abrasion. Bleed refers to the tendency of color to leach out of a
substrate upon exposure of the substrate to a liquid. Abrasion refers to the ability
to remove ink from a substrate by mechanically scuffing the ink from the surface
of the substrate.

As used herein, “print element” refers to the individual indicium which

25  comprises the print image. A non-limiting example of a print element would be a
halftone dot. A plurality of halftone dots comprise the print image.

As used herein, “image area”, “print region”, or “print area” are
interchangeable terms which refer to the macroscopic region or area of the paper
which exhibits the print image.

30 As used herein “microscopic region” refers to any region which is
approximately the size of an individual print element.

As used herein “macroscopic region” refers to any region which can be
resolved by the naked human eye at a distance of about 0.8 meters or greater.

As used herein, “halftone image” refers to print images comprised of

35  discrete dots.




approximately the size of an individual print element. As used herein
"macroscopic region” refers to any region which can be resolved by the
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substrate color density. n contrast w¥1en printing according to the present
invention assuming dot coverage is less than 100%, background color density
20  may be greater than that of substrate color density and less than that of print

element color density.

As used herein “print element color density” refers to the color density of
each individual print element within the image area of the printed substrate.

As used herein, “variable color density” refers to two or more different

25  color densities found within the same area of the print image.

Referring to Figures 1A and 2A, printing according to the prior art provides
only macroscopic color density variation. Figures 1A and 2A are flexographically
printed indicia printed according to the prior art. Figure 1A print image 500 has
approximately a 15% dot coverage area. Figure 1A printimage 500 as shown

30 has been magnified approximately 10.8X. There is no variation in the
microscopic color density of either Figures 1A or 2A. This is because there is
only the color density of the print element(s) 200. The background 300
surrounding the print element 200 is the same color density as that of the
substrate 400.

35 Referring to Figures 1B and 2B, printing according to the present invention
provides both macroscopic and microscopic color density variation. Figures 1B



printed indicia printed according to the prior art. Figure 1A print inmge
500 has approximately a 15% dot coverage area. Figure 1A print imge 500
as shown 3@ fasoPeen magnified approxi mately 10.8X. Ther e pcg/ip1/¢&0pat i on
in the mcroscopic color density of either Figures 1A or 2A. This is
because there is only the color density of the print elenent(s) 200. The
background 300 surrounding the print elenment 200 is the sanme col or density
as that of the substrate 400. 35 Referring to Figures 1 B and 2B, printing
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density of a prmt image 500 in a glven print region, it has traditionally required
20 that adjustments be made to the size or frequency of the individual print
element(s) 200. These individual print element(s) 200 are reduced in size or
frequency such that the lighter background is visible to a larger extent between
the print element(s) 200.
While not wishing to be bound by theory, it is believed that this lighter
25  background color lowers the perceived color density because the human eye
averages between the color density of the print element(s) 200 and the color
density of the unprinted substrate 400.
However, in the case of the present invention, as shown in Figures 1B and
2B, it is possible to vary the color density such that more than one color density
30 exists in the same print region without requiring adjustments to the size or
frequency of the individual print elements(s) 200. By utilizing the print enhancing
fluid of the present invention it is possible for the individual print element(s) 200 to
still maintain a higher color density but some amount of the ink migrates into the
background 300 regions which are traditionally unprinted. As a result of the ink
35  migration associated with the present invention, the background 300 areas which
traditionally exhibit a color density similar to that of the unprinted substrate 400



While not wishing to be bound by theory, it is believed that this lighter
25 background color |lowers the perceived color density because the human
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present invention, as shown in Figures 1 B and 2B, it is possible to vary
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A print efdmﬂéd g tHd suilsktrege as a mixture or sequentially. A print enhancing fluid is

20  applied to the substrate prior to ink application in order to enhance the color
density of the image printed on the sheet.

Substrate
The present invention may be used in conjunction with any type of
25  substrate which may be printed. The substrate may include materials which are
cellulosic, noncellulosic, or a combination thereof. Examples of such substrates
include but are not limited to textiles (e.g.; woven and non woven fabrics and the
like) and preferably absorbent disposable paper products. Non-limiting examples
of absorbent disposable paper products include toweling, facial tissue, bath .
30 tissue, table napkins, plates, wipes, diapers, incontinence garments, cotton pads,
and the like.
Preferably the substrate is an absorbent disposable paper product, such
as tissue, towel, or the like having a basis weight of between about 10 g/m? to
130 g/m?, preferably between about 20 g/m? to 80 g/m?, and most preferably
35  between about 25 g/m® to 60 g/m?. The substrate of this invention has a first
surface and a second surface wherein the second surface is oppositely disposed
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Hermans et al. on May 2, 1995 and EP 677612 published in the name of Wendt
20 etal. on October 18, 1995.
The substrate of the present invention may be through air dried or
conventionally dried. Optionally, it may be foreshortened by creping or by wet
microcontraction. Creping and/or wet microcontraction are disclosed in
commonly assigned U.S. Patents: 6,048,938 issued to Neal et al. on April 11,
25  2000; 5,942,085 issued to Neal et al. on August 24, 1999; 5,865,950 issued to
Vinson et al. on February 2, 1999; 4,440,597 issued to Wells et al. on April 3,
1984; 4,191,756 issued to Sawdai on May 4, 1980; and U.S. Serial Number
09/042,936 filed March 17, 1998, the disclosures of which patents are
incorporated herein by reference.
30
Ink
The ink composition of the present invention is any liquid composition
which may be applied onto the substrate in a predetermined pattern.
Components of the ink composition may include but are not limited to: a
35 vehicle such as a solvent or water; a colorant such as a pigment or dye; a binder;
and other components which may include but are not limited to wax, crosslinking



make a substrate suitable for use with the present invention. The substrate
may al so be nade according to U. S. 5,411,636 issued to Hermans et al. on
May 2, 199% @ndomP 677612 published in the name of Wendt peG/edo18%390 0N
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colorant soluble in the continuous phase of the ink. As used herein, "binder"
refers to the adhesive component of the ink composition.
Suitable ink compositions of the present invention include but are not
limited to those ink compositions that are in the form of a liquid at.room
20  temperature (i.e.; a temperature of about 20°C). The ink compositions will
preferably utilize water as a vehicle and pigment as a colorant.
A binder is generally needed for the ink to adhere to the surface of the
substrate. In general, rub-off resistance of the ink composition increases as
adherence of the ink to the surface of the substrate increases. Ink compositions
25  which include binders comprised of film-forming polymers tend to have improved
adherence of the ink to the surface of the substrate in comparison to inks
containing non film-forming binders.
A non-limiting list of optional additives which may be added to the finished
ink compositions or the print enhancing solvent of the present invention include
30  crosslinking agents, printing press hygiene control agents, humectants, corrosion
control agents, pH control agents, viscosity modifiers, preservatives, and '
defoamers.
Crosslinking agents are generally added to the finished ink composition or
to a pigment dispersion. As used herein, "finished ink composition" refers to an
35 ink composition that contains the key components such as a vehicle, pigment,
and binder so as to render the ink composition ready to use. As used herein,



conposition utilized to convey the ink conposition to the surface of the
substrate. As used herein, "pignent" refers to insoluble color matter used
in finel waoxviged 15 dispersed formto inpart color to theCT/wko1/25390used
herein, "dye" refers to a colorant sqluble in the continuous phase of the
I nk. As used herein, "binder" refers Po the adhesive conponent of the ink
conposition. Suitable ink conpositions of the present invention include but
are not limted to those ink conpositions that are in the forn1of aliquid
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cause more print defects due to buildup on the printing plates. This becomes

20  especially problematic when using a flexographic printing process. Therefore, it
is desirable to minimize the use of these highly rub resistant binders while still
maintaining low ink rub-off. Additionally, it has been found that printed paper
products which exhibit higher color densities tend to have higher levels of ink rub-
off, all else being equal.

25 The present invention enables the printing process to deliver higher color
densities while still maintaining low ink rub-off by more efficiently dispersing the
ink on the surface of the paper. Additionally, it has been discovered that this
more efficient ink dispersion can be accomplished without degrading the
macroscopic appearance of the print image.

30 On textured substrates, a 100% dot coverage area on the printing plate
may not produce a solid print image on the substrate due to irregularities on the
surface of the substrate which remain unprinted. Therefore, this invention may
have particular application to substrates with relatively high texture (including but
not limited to substrates such as absorbent disposable paper products).

35
Print Enhancing Fluid




ultraviolet light, x-ray, and gamma ray), and conbi nations thereof. 10
There are many ways in which inks can be deposited on a substrate
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|l etterpress, intaglio, and ink jet. is desirable that the process by
whi ch these inks are deposited on the substrate deliver consistent product
over long periods of tine. |Ink or fiber deposits on the printing apparatus
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20  mixture, and most preferably water.

Optional additives may be'added to the print enhancing fluid. A non-
limiting list of optional additives which may be added include crosslinking agents,
printing press hygiene control agents, surfactants, fixatives, humectants,
corrosion control agents, pH control agents, viscosity modifiers, preservatives,

25  odor control agents, binders, colorants, and/or defoamers. If added, optional
additives comprise less than about 50% of the print enhancing fluid by weight,
preferably less than about 25% of the print enhancing fluid by weight, and most
preferably less than about 5% of the print enhancing fluid by weight. These
optional additives may be added to the print enhancing fluid so long as the

30 resultant mixture is miscible with the ink and fluid enough that the pigment

particles are mobile in the fluid.

Applying Ink and the Print Enhancing Fluid to the Substrate
The print enhancing fluid is applied to the substrate prior to the ink. The
35  print enhancing fluid may be applied directly or indirectly to the substrate.




5 the surface. The net result of this invention is an aesthetic inprovenent
in the print inage obtained via an increase in color density w thout

I ncreasi nygg (akigo@onsunpti on or ink rub-off. Furthernore, tpuPuResiietic

i nprovenent is also achieved w thout ?equi ring a change in size or

frequency of individual print el ement 10 Suitable liquids which may be

utilized as print enhancing fluid include polar and nonpolar fluids. The
print enhancing fluid can be hydrophilic or hydrophobic. The print
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Mmost . enhancing fluid may be added to each of first print station 5, second print station
20 6, third print station 8, and fourth print station 9.
Furthermore, if variable color density is desired for only one particular
color the print enhancing fluid may be added just before that particular print
station. For muiticolor printing in some instances it may be desirable to apply the
print enhancing fluid between print stations such that the indicia applied to the
25  substrate 100 at the immediately preceding print station does not exhibit variable
color density but any indicia applied to the substrate 100 after the application of
the print enhancing fluid does exhibit variable color density.
Any combination of addition points obvious to those of ordinary skill in the
art may be used so long as the print enhancing fluid is added prior to the ink.
30 For example, referring to the printing press 1 of Figure 3, if variable color
density is only desired for substrate 100 image area produced by the ink of the
third print station 8, the print enhancing fluid would have to be applied to
substrate 100 after second print station 6 but before third print station 8 plate
cylinder 15.
35 Alternatively, or in addition to, print enhancing fluid may be applied directly

to one or more of first print station 5 anilox roll 4, second print station 6 anilox roll



preferably fromabout 10 g/n2 to 20 g/n2. The print enhancing fluid can be
used in conjunction with any type of 5 printing application including but

not |imta@ddmqdiok jet, rotogravure, letterpress, intaglipgrddoihewsaphy,
silk screen, and preferably flexograpt%. When using a print enhancing

fluid on a nmulti-color printing press, the fluid may be applied if desired
prior to one or nore of the print stations. |If desired the print enhancing
fluid may be applied in registration with the 10 print imge. As used
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in additi emardrer. print enhancing fluid may be applied directly to one or
Tolr A TSt A flordif sbmafthd 8¥theVdricts ahpridaibreiods Abl ¥& fsf ! 0
(i.e.; spraying a portion of the print enhancing fluid onto the substrate while
printing the print enhancing fluid onto the substrate).
Printing processes suitable for this invention include but are not limited to:
lithography, letterpress, ink jet printing, gravure, screen printing, intaglio and
25  preferably flexography. Likewise, combinations and variations thereof are
considered to be within the scope of the present invention. A single color image
or multi-color image may be applied to the substrate. Devices suitable for
applying an image onto a sanitary disposable paper in accordance with the
present invention are described in commonly assigned U.S. Patent Nos.
30 5,213,037 issued to Leopardi, Il on May 25, 1993; 5,255,603 issued to Sonneville
et al. issued on October 26, 1993; and 6,096,412 issued to McFarland et al. on
August 1, 2000, the disclosures of which are incorporated herein by reference.
The printed image produced on the paper can be line work, halftoning,
preferably a process print, or a combination of these. As used herein, “process
35  print” refers to a halftone color print created by the color separation process
wh'ereby an image composed of two or more transparent inks is broken down into



WO 02/ 14079 PCT/ US01/25390 13 16, third print station 8 anilox roll 17, or
fourth print station 9 anilox roll 18. The print enhancing fluid can be

sprayed owlgmaibeeani l ox roll. Alternatively, or in additipgr/iwi/ 20 nt
enhancing fluid may be applied to one {Qr nore of first print station 5
print fluid pan 19, second print statlon 6 print fluid pan 20, third print
5 station 8 print fluid pan 21, or fourth print station 9 print fluid pan
22. AIternativer, or in addition to, print enhancing fluid may be applied
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20  dye-based inks are within the scope of this invention.

As used herein, “transparent ink” refers to an ink which has minimal hiding
power thus allowing some of the light to pass through it. With a transparent ink,
light must be able to penetrate one or more ink layers while only certain
wavelengths are absorbed. To make a red, for example, yellow is printed over

25  magenta. Yellow absorbs blue wavelengths allowing red and green wavelengths
to pass through. Magenta absorbs green wavelengths. The remaining
wavelengths are reflected as red.

In contrast to transparent inks, when opaque inks (i.e.; non-transparent
inks) are overlayed, the top color is the dominant color since it absorbs most light

30 other than the specific wavelengths of its color. For example, an opaque yellow
ink would absorb blue wavelengths while reflecting the red and green
wavelengths to produce a yellow.

While the present invention may be used for any combination of single
color, multi-color, or process printing, it is of particular use in process printing.

35  While not wishing to be bound by theory, it is believed that each successive color
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density to reduce the ink usage rate versus printing the same color density in
20  accordance with the prior art.

Yet another benefit of the present invention relates to printing on textured
substrates such as absorbent disposable paper products. Traditionally when
printing on textured substrates a 100% dot coverage area on the printing plate
may not produce a 100% dot coverage print image on a textured substrate. This

25 is due to irregularities on the surface of the textured substrate which remain
unprinted. Therefore, the present invention may have particular application to
substrates with relatively high texture.

Color Density of a Printed Image

30 The color density of an image may be measured with a densitometer.
Color density, a dimensionless measurement, refers to the density of the color
produced by the ink. The higher the color density of the ink, the greater the
intensity or strength of the color. As color density increases, the densitometer
measurements also increase. The densitometer measures the color density of

35  the dominant primary color present in the image. The densitometer then
displays the color density of the dominant primary color. As used herein,



I nks) are overl ayed, the top color is the dom nant color since it absorbs
nost light 30 other than the specific wavelengths of its color. For
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present invention may be used for any conbination of single color,
multi-color, or process printing, it is of particular use in process
printing. 35 Wiile not wi shing to be bound by theory, it is believed that
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to any color substrate. Preferably color density is measured on any substrate
20 with a white background having an L*a*b* of about 91.17, 0.64, and 4.29,
respectively. A suitable densitometer for measuring color density is the X-RITE
418 reflectance densitometer commercially available from X-Rite, Inc. of
Grandyville, Michigan. ,
As used herein, “L*a*b*”, refers to the CIELAB L*a*b* color definition
25  system. The CIELAB L*a*b* color definition system evaluates the color variation
in a defined area of a sample and compares this variation to that of a standard
reference. The colors are defined by a set of mathematical functions known as
L*a*b* values, which describe the human eye's sensitivity to color. The L*
relates to the lightness of the sample. The a* refers to the redness of the sample
30 if the value of a* is positive. If the value of a* is negative, it refers to the
greenness of the sample. The b* refers to the yellowness of the sample if the
value of b* is positive. If the value of b* is negative, it refers to the blueness of
the sample. From the L*a*b* values a AE value, a dimensionless measurement,
can be determined wherein AE represents the difference in color between two
35 different sets of L*a*b* values. The greater the AE, the greater the color
difference.



unprinted. Therefore, the present invention may have particul ar application
to substrates with relatively high texture. Color Density of a Printed

| mage 30 wo2oaber density of an image nay be neasured wi tgeausensioh onet er
Col or density, a di nensionless neasurﬁgent refers to the density of the
color produced by the ink. The higher the color density of the ink, the
greater the intensity or strength of the color. As color density

i ncreases, the densitometer measurenments al so increase. The densitoneter
measures the color density of 35 the dominant primary color present in the
i mge. The densitoneter then displays the color density of the dom nant
primary color. As used herein, WO (E2XAMPEESSCT/ US01/ 25390 16 “primary
color" refers to one of the four colors of yellow cyan, magenta, and
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resp ec ively. A sw nsi torre
nmeasur i ngadded>to geeand printsstatien ﬁmn‘rﬁwdmn 2@f Acvaarbls (ermBer @ﬁua‘t

comer ci abii @ roaP5andiimialad Ro. 1896658) was added to third print station 8
print fluid pan 21. A black ink (commercially available from Sun Chemical as No.
1696654) was added to fourth print station 9 print fluid pan 22.

20 The plate cylinder squeeze settings and registration were adjusted using
standard technigues known in the art. For comparison purposes a control
substrate was printed according to the prior art.

Substrate 100 was then printed according to the present invention. Water
was applied to substrate 100 prior to first print station 5. The water was applied

25  using a high pressure-low volume spray gun, commercially sold as Binks Model
95, available from ITW Industrial Finishing of Glendale Heights, lllinois. The
water addition rate to substrate 100 was approximately 20 g/m?.

The results are shown in Table |. Referring to Table I, the color density of
the control towel and the towel printed according to the present invention was

30  measured for each color printed. Color density was measured in accordance
with the measurement procedures previously described in the instant
specification. As can be seen, for each color printed, the color density of the
towel printed according to the present invention is significantly higher than the
towel printed according to the prior art.

35

TABLE |



G andville, Mchigan. As used herein, "L*a*b*", refers to the Cl ELAB L*a*b*
color definition 25 system The ClELAB L*a*b* color definition system

eval uat eswigh@/aelor variation in a defined area of a sanplcg/edwd260Par es
this variation to that of a standard 1éeference. The col ors are defined by
a set of mathematical functions known as L*a*b* val ues, which describe the
human eye's sensitivity to color. The L* relates to the |ightness of the
sanple. The a* refers to the redness of the sanple 30 if the value of a* is
positive. If the value of a* is negative, it refers to the greenness of
the sanple. The b* refers to|the yellowness of the sanple if the value of
b* is positive. If the val ue lof b*ColorRansitwe, it ref &odof BengHyp| ueness
of the sanple. Fromthe L*a%b* y&islcArttCoRtrof Ue| a(Ricsent Iivvdriticn)
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the greater theppedita di fferience. WOZY 14079 PCI/ US01/258F@ 17 EXAWPLES

EXAVPLE I—Am ermpodiment of tjhe present _j nventi on|wier ei n Ink 1S
applied _5 usi ng(;iyﬂﬂ exographic print iQad press and the prij Q%enha_n_g_Ln_g
fluid is appliedgpckspraying. Commerg ahly avail abl e BOUNGE4) (white)
paper towet—marketed by the 1nstant assignee was utilized for this
exanple. A four color flexographic printing 10 press as shown in Figure 3
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Cheni 6al peinfhgy. 1696651) was added to first print station 5 print fluid pan
19. A 15 mageQommercidlscarainbicaBOYWNIN (vatileg phpentosiel nGmiketeckidy e No.

1696652) was added to second print station 6 \;A)lri nt igggibggggg\hﬁp%@ﬁggyan I nk
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Chemical Corporation of Northlake, lliinois was used for this purpose.

The print plates were photopolymer printing plates as is known in the art.
The print plate on first print station 5 plate cylinder 3 utilized a 20% dot coverage
area at a 65 linescreen. The second print station 6 plate cylinder 23 utilized 5%,
15 10%, 15%, 25%, 75%, and 100% dot coverage areas, all at a 65 linescreen.
The plate cylinder squeeze settings and registration were adjusted using
standard techniques known in the art. For comparison purposes a control
substrate was printed according to the prior art wherein magenta ink was applied
at the second print station 6. No print enhancing fluid was applied to the control
20  substrate.
Substrate 100 was then printed according to the present invention.
Referring to Figure 3, water was applied to the first print station 5 print fluid pan
19. Itis estimated that approximately 11 g/m? of water was transferred from the
first print station 5 printing plate to substrate 100.
25 The results are shown in Table 2. Referring to Table 2, the color density

of the control towel and the towel printed according to the present invention was
measured for each magenta % dot coverage area of the printed towel. Color



substrate was printed according to the prior art. Substrate 100 was then
printed according to the present invention. Water was applied to substrate
100 priorwign2figgwt print station 5. The water was appli ed pcdudeshssgoa hi gh
pressure-|l ow vol unme spray gun, connerﬁ'ally sol d as Bi nks Mdel 95,

avail able from I TWIndustrial Finishi 8 of dendale Heights, Illinois. The
wat er addition rate to substrate 100 was approximately 20 g/ n2. The results
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TABLEEF WO 02/ 14079 PCT/ US01/ 25390 18 Col or Density Color Density (Prior
Art Control) (Present Invention) Yellow 0.45 0.50 Mgenta 0.59 0.73 Cyan
0.56 0.75 Black 0.49 0.64 Exanple 2: An enbodi nent of the current
invention wherein the ink is applied wusing a flexographic press and the
print enhancing fluid is applied by flexographic 5 printing. Conmercially
avai |l abl e BOUNTY(r) (white) paper towel marketed by the instant assignee
was utilized for this exanple. Two print stations (i.e.; first print
station 5 and second print station 6) of a four color flexographic printing
press 1 as shown in Figure 3 was used to print on the BOUNTY(r) paper
towel. A water 10 based magenta ink sold as WKIJFW2618915 comrercial ly
avai l able from Sun Chem cal Corporation of Northlake, Illinois was used
for this purpose. The print plates were photopolynmer printing plates as is
known in the art. The print plate on first print station 5 plate cylinder
3 utilized a 20% dot coverage



area at a 65 |linescreen.
utilized 5% 15 10% 15%

75% and 100% dot

The second print station 6 plate cylinder 23
25%

coverage areas, all at a

65 |inesaveeni479he plate cylinder squeeze settings and regraseiztssen were

adj ust ed using
pur poses a contr ol
wherei n magenta i nk was appl i
enhancing fluid was applied t

then printed according to the prese

standard techni ques kpown in the art.

ed at the second pr
o the control 20 su
tion.

HanlEZ)

For conpari son

substrate was prl% ed according to the prior art

int station 6. No print
bstrate. Substrate 100 was
Referring to Figure 3,

water was applied to the first prin n5print fluid pan 19. It is
estimated that approxi matelyill g/ n2 of water was transferred fromthe
first print stato printing pl rat el 100. ults are
shown in Table 2/ égferri ng to Taa(}&o%(beﬁg?&t ol or dens%ﬁogﬁgn%ﬁz contr ol
towel and the towel printed dccofRtiorArtComtsopr esknt (Rresent Inyention)
nmeasured for each ﬂ‘agenta % dot cover®g?8 area of he pri ntg@ towel . Col or
WO 02/ 146+9—PCcHUSHH-25396 9 ucu5|f?ZWﬂb reastr-gd—n dbbUluaHLU with the

measur enent proced@res previ

il

ously de$c3@ bed in t

ne i nst an®.49peci ficati on.

As can be seen,

t onel
than the towel

PCT/ USO1/ 25390 2

Contr ol

fo|r5 each % dat Cover aogs; ar ea, t he col or d@@glty of the
pr intetd—acecording—to—thepresent—inventtonyis—signittcantty tigher
pri2% ed according to t9e4Pprior art 5 WO 02058079
oTABLE 2 %] Dot Col of éﬁna Ey “oJra Densi 9)84 (Prior Art
)j’PiLtacut IIIV‘EIItIUII) 506286 UTO 16—60730045—15 063 25
0.45 0.69 50 0.635.84 75 (.68 0.890.4%0 0. 72 0| 87 V\h|le01§8rt|culaL
enmbodi nent s of thffo@resent i nventi on f@-}@ been 0.87

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.
10



5 illustrated and described, it would be obvious to those skilled in the
art that various other changes and nodifications can be nmade w t hout

departi ngwig@nuéfe spirit and scope of the invention. |t pE/tdaenehore
intended to cover in the appended clalns all such changes and

nodi fications that are within the scop& of. this invention. 10 WO 02/ 14079
PCT/ US01/ 25390 21 What is clainmed is: 1. A nethod for printing indicia,
said nethod conprising the steps of: (a) providing a substrate having a
first outer surface and a second outer surface opposed thereto; (b)
applying a print enhancing fluid to at |east one of said first outer
surface aRgpRl.Aisagond outer surface of said substrate; (c) applying
indicia to at | east one of said first outer surface and said second outer
surface of said substrate wherein said indicia is conprised of ink. 2. A
met hod of 1f Armdﬂiddrfbli PGitih§ HidieladsaiPrhéthdiedohPelsif O P ke dl‘g the steps of: (a)

providing tin ress, . er erein sald in r
f1 exogr ap 'lﬂ %&&%ﬁﬁ 3@‘@1? %I)St %‘E%%V%ﬁ SGERe oy ’ésuf °C %P% %ﬁﬁaﬁ g ng
press, sailg @pbatgraqirmt drhenoing ﬂiucf to meleasoorieaf sad fifshoeramdaca andwaioachndut er

surface OB@%%SQ@%Q@E?&S&w&&% applying a print enhancing fluid to at | east
one of sai I'rs .o@fe surtface and said second outer surface of said
subst r at e (¢) mpelyigénditit tp ahtvest engofsaiil dirsh putert sutfadeand saisepond; ogter siriapxfisaid

directly t@8abdnersitRal iRl is ChhprROPIMNG i ndicia to at |east one of said
first outer surface and said second outer surface of said substrate

wherein said indicia is conprised of ink, preferably wherein said ink is

vvater-basedAIﬁaﬁbddf%r@nﬂﬁ@@malblsa{dﬁq{emw'bdanlﬁiaingtﬂers&p& sf:a process ink. 3. The
2 wherein said ress has at i

met hod of nt n t t

Ctat 1 on o) P TPy e PHEREER G e e dblir aerpe aai as
substrateppsd;or to a first print statlon 4. The method according to any
one of th ' My lied
o sai d snopRapge PRl maPRER oS bl DRl nERMANEANG il bita TOP LTy
wherein sawdnd@ﬁﬁﬁmﬁ@nHQM@wﬁbaﬁmuid is applied to said fibrous substrate by

di ppi ng sgb qppﬁymg b mﬁt%nhﬁ%ﬁg ﬁaadq!o RNdBtone SPORNGk Wtk Ldi'fage arﬁrgalax¢cegd Sitdrd
prlnt enhancin onto Sai d substrate, prlntlng said pri enhanC|ng

fluid ont &8ss af %{ﬁi@g‘?ﬁﬁateepre%wékmﬂ}eﬁé& sagshRring pbanging fluid lsméhe tf??é‘a HRIdY ai m

2 preferalpsrerein said print enhancing fluid is applied to a plate
(d) applying indicia to at least one of said first outer surface and said second outer surface of said
substrate wherein said indicia is comprised of ink, preferably wherein said ink is water-based, and

more preferably wherein said ink is a process ink.

3. The method of Claim 2 wherein said printing press has at least one print station and wherein

said print enhancing fluid is applied to said substrate prior to a first print station.

4. The method according to any one of the preceding claims wherein said print enhancing fluid is
applied to said substrate in an amount of from about 1 g/m” to 50 g/m?, preferably wherein said
print enhancing fluid is applied to said fibrous substrate by dipping said substrate into said print
enhancing fluid, spraying said print enhancing fluid onto said substrate, printing said print

enhancing fluid onto said substrate, or combinations thereof.

5. The method of Claim 2 preferably wherein said print enhancing fluid is applied to a plate
cylinder of said flexographic printing press, applied to an anilox roll of said flexographic printing

press, applied to said substrate, or combinations thereof.



cylinder of said flexographic printing press, applied to an anilox roll of
said flexographic printing press, applied to said substrate, or

conbi nat i wsodheeof . WO 02/ 14079 PCT/ US01/ 25390 22 6. Themgkonaskoo
according to any of the preceding clains wherein said substrate is
cellulosic, noncellulosic, or a conbinati on thereof, preferably wherein
said substrate is cellulosic, nore preferably wherein said substrate is an
absor bent di sposabl e paper product, even nore preferably wherein said
absor bent di sposabl e paper product is a paper towel, bath tissue, or facial
tissue, aﬁdThm@hodmcaﬁénabi apy whibe piepedr dhimbwhertie said slibsidsialoblvlesigper

product 1 5, a.RARR V\%er 0 nmagon BdiEof r@%ﬂaﬁgly%hef%ﬁps‘afd%hﬂﬁa{e% &m{loﬁé nrxcl?@

precedlng cl al ns sald print enh anC|nq m scible with said

i nk, pref BieEbYy Witeriesai %lbﬁtﬁlteﬁﬁ AhabseRei AisPesable papcrprPdichygY@ymorg PEEEISLY,  oi | |

or  m Xt UB&reinRAN 88¥brbetikpbRABR weeb@aa@ lisya pAP@T S/, tah tisyRl briThei® BB GnA g
fluidis water.. dicia, sald,nethod

: met hqd tin
conpri si n@‘oftﬁ’éef%rﬁlgbg’ﬁ?ff{n Sflg)absﬁ’fb(‘?@tlc{ﬁpﬁﬁh pgfngB’E"lr‘]%‘ités HROTAY Y first outer
surface and a second outer surface opposed thereto; (b) applying a print

enhanci ng,f 11"H ?tﬁod Q co?cﬁé }§ otodile }Z?&egmg lcfaﬁﬁv%\%%ge% sa d{illg dl@grﬁlaﬂlﬂrgge g second

outer surface Of sal d anci ng
fluid conprscibleswitbesaislrink, peﬂlfqrdﬂ:owhercm jsaid pmntmnb@lgneﬂulﬂ fewaierf alc@@& ofjrdrnt i ng an

| mage on ?ﬁxtﬁr@?%&re&nﬁld%oé Blefbrdoly wilerat! Ea‘?cf prid EAIRREn AMHa falrSecond out er

surface o bstrate wherein said inmage is conprised of ink,
preferably wherein said print enhancing fluid is applied in reglstratlon

wi th sai dgi AB@fod 8ffoifﬁ<ﬂltiﬁg1iﬁawah edid feb@RbdrInpMIRE ﬂie@te@@d)fd print enhancing
fluid further c(?gé) surf tan Q t‘ﬂ‘ﬁ gogm ng {0 2 0y of
the precef ROeH Vire @iy oulgh A and f geeand ity opp

(b) applying a print enhancmg fluid to at least one of said first outer surface and said second

outer surface of said substrate, preferably wherein said print enhancing fluid comprises water,

alcohol, oil, or mixtures thereof;

(c) printing an image on at least one of said first outer surface and said second outer surface of

said substrate wherein said image is comprised of ink, preferably wherein said print enhancing

fluid is applied in registration with said image.
9. The method of Claim 8 wherein said print enhancing fluid further comprises a surfactant.

10. The method according to any of the preceding claims wherein said substrate is a nonwoven.



