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Field of the Invention
This invention relates to materials which are ink jet
imprintable and that can be used for adhesive image
15 transfer, and constructions made with such materials.

Background of the Invention
Labels, tapes and similar constructions are ubiquitous

in modern society. Many such constructions include a

20 release liner coated with an'adhesive, such as a pressure-
sensitive adhesive (PSA), which is laminated to a paper
or film face stock. Removal of the release liner allows
the construction to be adhered to a substrate. The face
stock and liner are a major cost of the label.

25 Many adhesives, such as those commonly used in label
constructions, are not water dispersible or repulpable.
Therefore, they make recycling of the label product
difficult, due to the tendency of the adhesives to form
globules during the repulping process. In addition, most

30 PSAs are tacky when dry and cannot readily be used with
ink jet printers that have become so popular in today’s
world. Moreover, such PSAs typically are not hydrophilic,
making it difficult to directly print on them directly
with water-based ink jet printer inks. Instead, only the

35 face stock or liner is ink receptive. The unsuitability
of such PSAs for use in ink jet printers is compounded by
the tendency of the adhesives to block the printer ports
in the printers.

REPLACED SHEETS  SG

[ Description : paged ...... to paged ..77...
o Claim(s)  : paged ..28. to paged .48..

[ Drawing(s) : paged ...7o.. fo paged ...7... |
[1 Abstract  : paged ....... to paged .......




stock and liner are a major cost of the label. 25 Many adhesi ves,
such as those nly used in | abel constructions qmpfr
di sper si b|"%°3?’8’@ggﬁ| pabl e. Therefore, they nake recycf’l ng o e

| abel product difficult, due to the tendency of the adhesives to form
gl obul es during the repul ping process. In &ddition, nost 30 PSAs are
tacky when dry and cannot readily be used with ink jet printers that

have become so popdlihough atikgmpts have ppen nads &6 Eprmydakermpisture
f)%p't ﬁg'm' y are lﬁgg:ftl%%whbkl Cwater aé@i@élgeat afhﬁésitwéé t(iaaiiyr el ytnél nlt

- base nter, in nste
the 35 face &gbesiyes Pﬁé’lduic?di HEVPegE ngi’e%hbaﬁﬁguﬂ’ le?%e 8, on y
S]EJC[]hPSAZ for \s&bglea:ﬂl rtlokp&tidaltumaeaadl UVCdagnaddedohy Otherténéhesm'descy
o] e adhesives_ to | Nt t ' is
97/ 07991 g Bave’ BelRK LOFvOAt "SR! %n%,C%gg 6}??&8@53&&5&12 for WO

. 2£ . | Rnvtigegmentiadptheaidte andsately 10e28pRs} at Thapfellewing
activated or e | Pq.@lg SHA émny, (gf €ent dh reguced
have been rubb Tra baseda\é‘n%zi% her ef or gﬁv bh F NQ?dat?F\%?%ﬁD &

degr adat i on. ofheisfetesAiscigses, 3¢ %]é‘?'FS(ﬂ ]bo%Pr T ‘éﬂ’dsf'ﬁﬁggmn

obj ectionabl e hakving a GRxtépracbivatabial aldhesd veafstster acompriding a
follow n%

normally tacky and pressure-sensitive adhesive coating
covered by a thin, tack-free continuous water-soluble

layer. A tack free emulsion acrylic adhesive is not

disclosed.
European Patents Nos. 199,468 and 297,451 describe a
15 method for compounding water-activatable hot melt

adhesives comprising polyaklylenimine or other vinyl
heterocyclic monomers, a hydroxy-substituted organic
compound, a plastizier, tackifier, and filler, and an
antioxidant. No mention is made of making water
20 activatable emulsion acrylic adhesives. '
U.S. Patent Nos. 4,331,576 and 4,325,581 to Colon et
" al. disclose common water-soluble hot melt adhesives based
on polymers containing vinyl pyrrolidone and other
heterocyclic monomers. Emulsion acrylics are not
25 disclosed.

U.S. Patent No. 4,052,368 to Morrison and 4,172,824
to Harrington describe water sensitive hot melt adhesives
including polyester-based adhesives which typically
comprise a copolyester in combination with a plasticizier.

30 The systems are not emulsion acrylics.

None of the above-identified patents disclose or
suggest the possibility of making a hydrophilic, acrylic
emulsion polymer that is non-tacky when dry and water
activated to become an adhesive, and that can be used in

35 a "label-less" or "“liner-less" construction, i.e., a
construction in which either a face stock or liner is not
required
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A conventional ink jet printer is employed to apply

15 an ink image, preferably a colored image, to the adhesive

layer of an image transfer sheet, the adhesive layer

having been coated onto a base layer which is preferably

flexible and nonporous to an ink jet printer ink. The

non-porous flexible layer may be a sheet of plastic which
20 can be either opaque or transparent.

The adhesive layer is compatible with and will absorb
an ink jet printing ink. Most inks used in ink jet print-
ers are water based, but such inks may also be based on

- organic solvents or carriers for the ink dyes and/or
25 pigmehts. Thus, depending upon the ink used in the ink
jet printer, the adhesive layer may be either hydrophilic
or hydrophob_ic. Since, as noted above, most ink jet
printing inks are water based, it is generally preferable
if the adhesive coating or layer, at the time of imaging,

30 is hydrophilic and will absorb the water-based ink.
_Water-based inks for ink jet printers are well-known
in the art and therefore no detailed exemplification
thereof will be given herein. These water—~based inks
contain a sufficient amount of water to be the carrier for
35 the dyes and/or pigments in the ink. Of course, a water-
based ink jet printing ink may contain water-miscible
oi‘ganic liguids such as polyhydric alcohols which are
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to a tacky state, and adhered or bonded to any desired
substrate such as a ring binder, clothing, notebook cover,
10 a glass window, a wall or anywhere it is desired to view
the image. In this regard, it should be noted that if the
image is placed or adhered to a non-transparent substrate,
and the base layer is not transparent, the adhesive layer
should be releasably bonded to the base layer so that the
15 base layer can be removed to allow the image to be seen
by a viewer. From the foregoing, it is apparent that the
image is viewable from both the lower surface (i.e. the
surface facing the base layer) and the upper surface (i.e.
the surface facing away from the base layer) of the adhe-
20 sive coating or layer.

The ink absorbing adhesive layer used in the present
invention may be pressure sensitive, particularly hydro-
philic pressure sensitive adhesives. Such adhesives are
Xnown in the art and include repulpable pressure sensitive

25 adhesives such as those disclosed in U.S. Patent Nos.
5,196,504 and 5,326,644, such disclosures being
incorporated herein by reference. The adhesives disclosed
in these patents are water-dispersible and tacky at room
temperature which make them ideal for use in the present

30 invention. Oof course, other pressure sensitive
hydrophilic adhesives are also known in the art and they
too are suited for use in the present invention.

If an adhesive is used which is tacky at the time when
it is imaged, the adhesive may be detackified by providing

35 the imaging transfer sheet with an outer detackifying
layer over the upper surface of the adhesive coating.
Such a detackifying layer will be porous to the imaging
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ALt he tiHE Ome{:EPEEQgs{xQﬁ EQK s&'].i%‘;)é. rﬁe%v;é& the mesh layer and the
adhesive, preferably coated on the mesh before it is
applied to the adhesive so that the mesh layer may be more
readily removed. It is emphasized that the silicone layer
does not cover the pores of the mesh, thereby allowing the

15 ink to pass through the pores of the mesh and into the
pressure sensitive adhesive. Other mesh materials havirig

finer strains and being less coarse than cheesecloth may
be employed. Even paper may be employed since it is
porous to the ink.

20 Other porous detackifying outer layers which are
useful in the present invention may be formed from finely
divided particles uniformly dispersed on and bonded to the
surface of the tacky adhesive layer. Examples of such
particles are cellulose particles and dextrin particles.

25 It is particularly preferred if the finely divided parti-
cles have the shape of round spheres as is the case with
starch particles (e.g. corn or potato starch) and powdered
polyvinyl alcohol. Such porous layers are advantageous
used with a pressure sensitive adhesive which, when

30 heated, becomes sufficiently fluid that when pressure is
applied the particles are dispersed into the adhesive
layer, thus allowing ‘the tacky adhesive layer to contact
and adhere to a suitable substrate. If the finely divided
particles have substantially the same refractive index as

35 the adhesive layer (e.g. starch particles and polyvinyl
alcchol particles), the particles are not seen by a viewer
and thus seem to disappear. Exemplary of pressure
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out er det ackl f e
eet may be removed. When a hydrophilic adhesive is used

and the image sheet is adhered to a window, for example,

it may be washed off by first removing the transparent

plastic sheet and then washing with soap and water in a
20 normal manner.

" In some other cases, it may also be desirable to
remove the transparent plastic layer, which may be mylar,
for example, so that the image in the adhesive appears
brighter; and an additional transparent detackifying

25 layer, which may be polyvinyl alcohol, may be used between
the release layer and the pressure sensitive adhesive to
eliminate the surface stickiness or tackiness of the
adhesive, which would otherwise be directly exposed. The
detackifying layer need not be transparent, however, and

30 may include fine metallic flakes, phosphorescent material,
fluorescent material, fabric, leather, and/or other
materials. The additional layer could also provide water
proofing if comprised of urethane, varnish, or other water
resistant material.

35 : It is also noted that the pressure sensitive adhesive

| layer may be a delayed action, heat activated pressure
sensitive adhesive wherein the pressure sensitive adhesive
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Even paper nayatbivapabled aghesive. s In fuptheys atchrmzanm with the
10 present invention, +there are provided hydrophilic,
repulpable, acrylic polymers which are non-tacky when dry
but become tacky when wet, and which exhibit high peel
strength and excellent adhesion to a diverse array of
substrates, including paper, polymer films, and highly
15 polar substrates such as stainless steel and glass. 1In
one embodiment of the invention, the composition comprises
an acrylic-based polymer prepared by emulsion
polymerization of a monomer mixture comprising, based on
the total weight of monomers, from about 40 to about 70%
20 by weight of one or more alkyl acrylates, the alkyl group
of which has from 4 to about 8 carbon atoms; from about
10 to about 20% by weight of methyl acrylate; from about
2 to about 15% by weight of vinyl acetate; from about 10
to about 25% by weight of methacrylic acid and/or acrylic
25 acid and a positive amount up to about 30% by weight, of
methyl methacrylate. 1In another embodiment, the monomer
mixture additionally contains a positive amount, up to
about 5% by weight, of a short chain hydroxyalkyl
methacrylate, such as hydroxyethyl methacrylate.
30 Unexpectedly, the presence of methyl methacrylate appears
to enhance the "clean break" between water-activated
regions of the polymer layer and non-activated regions,
a phenomenon described below.
The acrylic emulsion polymers of the present invention
35 have a relatively high glass transition temperature (T,) -
- as high as about 40°C, for some formulations -- and a
weight average molecular weight of from about 100,000 to
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above. It Sho%sdeg)uel nas ink jet-imprintable polymers converted into
adhesives used in a variety of constructions, including
"label-less" or "liner-less" labels, security films, solar
control films, beverage labels (where it is desirable to
15 have a transparent label on a clear bottle), decorative
adhesive image sheets, and the like.

This adhesive may be coated onto the flexible base
layer, with an intermediate release coating, if desired.
The resulting image transfer sheet is non-tacky when dry.
20 However, the upper adhesive layer is hydrophilic, and will
absorb an image from a conventional ink jet printer. Upon
printing with the ink jet printer, the solvent present in
the inks penetrates the mixture of PCA and polyacrylic
acid causing the mixture to become tacky again, where the
25 ink has been printed. The areas where ink has been
printed will remain tacky until the ink solvent has
evaporated. It is desirable to apply the image to the
substrate while the printed areas are still tacky because
once the ink has evaporated, the image sheet will again
30 become non-tacky. However, if the ink dries, either the
image sheet or the substrate, such as a window, may be
sprayed or dampened with water to activate the adhesive

so that the image sheet will adhere to the substrate.
In accordance with an improved embodiment of the
35 present invention, an assembly for transferring ink-jet
printed images has an adhesive layer in between a non-tack
upper surface and a flexible substrate. The adhe_sive
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15 prohibited by the cohesion of the acrylic adhesive layer.
In another aspect of the invention, an ink
jet-imprintable, water-activated adhesive construction is
provided. In one embodiment, the construction comprises

a layer of water-activatable acrylic polymer, coated on

20 a flexible substrate, which in some embodiments is a
release liner, such as an inherently releasable film or

a paper or film backing coated with a silicone or other

release material. The water-activatable layer is
non-tacky when dry, but becomes tacky when exposed to
25 water. Consequently, when printed with a water-based ink

jet printer ink, the polymer layer becomes tacky within
the region of the printed image, but not in regions not
printed on. When applied to a substrate, this allows a
clean break between imaged (printed) and unimage

30 (unprinted) regions of the adhesive, and the ability to
form a "label-less label."

The construction is useful as a label or decorative
image sheet, and is applied to an object or surface by
adhering the water-activated polymer (which is now tacky)

35 to the object and, optionally, removing the flexible
substrate. In one embodiment, the construction includes
a water insoluble, transparent film layer, preferably of
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conpri siypgd, bg5abPhescription of the Drawings
Fig. 1 is a schematic cross-sectional view of an

imaging sheet illustrating the principles of the present
invention;

Fig. 2 shows an ink jet printer receiving an imaging

15 sheet of the type shown in Fig. 1;

Fig. 3 shows a sheet illustrating the principles of
the invention in which a porous screen is being removed;

Fig. 4 shows the image sheet of Fig. 3 mounted on a
transparent substrate, such as a window, and in the

20 process of having the support layer peeled off;

Fig. 5 shows a further embodiment of the invention in
which a «coating of starch is employed as the
detackification coating;

Fig. 6 shows an embodiment of the invention in which

25 a water activated adhesive imaging layer is employed;

Fig. 7 shows an alternative embodiment of the present
invention having a plurality of discrete zones defined by
printed dots;

Fig. 8 shows an alternative embodiment similar to the

30 embodiment of Fig. 7, except that the upper and lower
layers are continuous;

Fig. 9 shows an alternative embodiment that is similar
to the embodiment of Fig. 7, except that the discrete
zones are defined by score lines or die cuts;

35 Fig. 10 shows an alternative embodiment that is
similar to the embodiment of Fig. 9, except that the upper
and lowér layers are continuous;
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image-bearing zones of adhesive after transfer to the
image-receiving surface;

Fig. 13 is a detail view of the embodiment of Fig. 12,
after an ink jet printer has printed an image into the

15 adhesive, and after a user has first applied the upper
face of the printed assembly to an image-receiving surface
and then has removed the assembly from the image~receiving
surface, thereby leaving on the surface the discrete zones
that bear the image, but leaving on the assembly the zones

20 of adhesive that do not bear the image;

Fig. 14 is an alternative embodiment similar to the
embodiment of Fig. 7, except that there is no non-tack
layer in between the adhesive layer and the substrate;

Fig. 15 is a schematic illustration of the

25 configuration and use of one embodiment of an ink
jet-imprintable, water-activated construction prepared in
‘accordance with the present invention; and

Fig. 16 is a schematic illustration of the
configuration and use of a second embodiment of an ink

30 jet-imprintable, water-activated construction prepared in
accordance with the present invention.
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t hat the i nagasspedywinyl adeehelt mayhdes ghiviaierl, having althicknesance
Wi th anlgrrprog%da%q:dim d).foé h@o 1.5 mils. The pressure sensitive
adhesive layer 14 may, for example, have a thickness of
between % and 2 mils. A detackifying layer 20 is provided
at the upper surface of the imaging sheet 12, and this
layer may be a porous screen material, such as a cheese
20 cloth, or a fine open mesh. To facilitate removal of the

g : on. o efe
d Description of

porous layer 20, it may be sprayed with a release coating
22 prior to its application to form the complete composite
imaging sheet 12. The mesh screen may, for example, be
from 1 to 5 mils thick, and the release layer may, again,
25 be formed of silicone and is a very thin coating in the
order of one ten thousandth of an inch in thickness.
Fig. 2 of the drawings shows a conventional ink jet
printer 32 through which the composite imaging sheet 12
is being'fed. Incidentally, the mesh as shown in Pig. 2
30 on the imaging sheet 12 is shown as being much coarser
than the mesh or screen would actually be in practice.
For example, the mesh or screen could have transverse
threads spaced in the order of a thousandth or a few
thousandths of an inch apart in each direction, rather
35 than the very coarse mesh as shown in Fig. 2.
| Referring now to Fig. 3 of the drawings, the mesh 20
is in the process of being removed, and the imaged
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an ink et theprtirdrsparentit sheett Léatied shihes ibeing rcenevedon In

pr-ovidedy In Q:ﬂq.seqié%(y:@a,mit e LA "HEdE P EORAgECEn the pressure-
sensitive adhesive layer 14 is clearly visible from the
other side of the glass, but is less clear when it has to
be viewed through the Mylar™ layer 16. Accordingly, in

order to more clearly view the image in the layer 14, the
15 protective substrate or transparent plastic layer 16 may

be removed, once the sheet has been adhered to the glass

36. In addition, following the removal of the layer 16,

which may serve as a protection against moisture for the

hydrophilic layer 14, the entire window may be readily
20 washed clean with soap and water.

Incidentally, following removal of the protective
layer 16, it is sometimes preferred that the pressure
sensitive adhesive layer 14 not be sticky, or tacky.
Accordingly, as shown in Fig. 1, an additional

25 detackifying layer 42 may be provided. This detackifying
layer may, for example, be polyvinyl alcohol. This layer
could also include fine metallic flakes, or phosphorescent
material, or fluorescent material, or fabric, or leather,
etc. so that the end user could simply print an image to

30 be transferred and then, upon transferring the image, the
detackifying layer (comprised of the previously mentioned
materials) would now be the only layer visible to the
user. This allows the end user to expand the use of a
typical ink jet printer, from two dimensional visual

35 representations in inks, to visual representations in the
previously mentioned substances. The additional 1layer
could also provide water proofing if comprised of
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material, di spereitioes esdthesive nayiter employesst | Paeasuehpa ivendsa
rel ease ljigner. Aldiadi€ Sront 8Re Nashua Company of Nashua, New Hampshire
under the trade designation number BM-4. 1Inks for use
with this adhesive should have a polar solvent or carrier,
such as methylethyl ketone. Such adhesives are heat
activated and have an open sealing or adhesive time period
15 during which they may be applied to a substrate, and
thereafter they become non-tacky. When such adhesives are
used, the additional detackifying layer 42 is not needed,
and a simplified overall construction as shown in Fig. 6
may be used.
20 . Concerning the various layers of Fig. 1, the basic
components of the sheet 12 include the support layer 16,
the ink absorbing pressure-sensitive adhesive layer 14,
and a detackifying layer 20. Concerning the release layer
18 and the detaékifying layer 42, these will not be
25 included in the sheet in the event that it is not desired
to remove the transparent support layer 17. In addition,
in some cases, the release layer '22 may not be needed,
when the mesh can be peeled off the adhesive layer without
- release layer 22, or when a different type of detackifying
30 layer, as disclosed hereinbelow, is employed.

Also, instead of a hydrophilic adhesive for the
pressure-sensitive adhesive layer 14, other types of
pressure-sensitive adhesives may be employed for use in
connection with an organic solvent based ink, which will

35 be absorbed by, and permit an image to penetrate the
particular pressure-sen_sitive adhesive which is used.
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adhesi ve i maging layer is e 3/ shows an alternative
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enbodi e Si m I a t di gen f JFi t h upper
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alternative enm mlleaﬁoaﬂaysrslaf Latthe detack:.fylng layer 42’, and the
ink absorbing pressure sensitive adhesive layer 14’ are

as described hereinabove.
However, instead of a mesh type detackifying layer at

15 the upper surface, Fig. 5 discloses the use of starch
particles as the detackifying coating 54. When a starch
detackifying layer 54 is employed, the ink solvent causes
the starch particles to dissolve and intermix with the
underlying adhesive layer. The result is that only the

20 area where the ink jet image has been printed becomes
tacky. The rest of the sheet remains non-tacky and does
not transfer. However, heat and pressure can also be
employed to combine the starch layer with the adhesive and
therefore activate the adhesive layer 14’ so that it is

25 tacky and will stick to whatever surface is employed. As
noted previously, the starch particles have substantially
the same refractive index as the adhesive and therefore
when combined with (dispersed in) the adhesive the parti-
cles cannot be seen.

30 Referring again to Fig. 1 of the drawings, the
detackifying layer may be a very thin layer of polyvinyl
alcohol (PVA), preferably a fraction of thousandth of an
inch thick, or even about 0.0001 inch thick, or about 2
grams/m’. PVA is non-tacky when dry, but is hydrophilic

35 so that an applied ink jet image will penetrate through
to the underlying hydrophilic adhesive layer. Printing
of the ink jet ink causes the PVA layer and the underlying
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62, a thin release coating 64, and a water activatable

10 adhesive layer 66. Layer 66 may be a few thousandths of
an inch thick, for example, 0.002 to 0.005 inch thick.
The water activated adhesive layer 66 may be formed of
polyvinyl alcohol (PVA) and polyacrylic acid. It may be
applied as an aqueous solution including about 10 percent

15 solids, with approximately 75% PVA and 25% polyacrylic
acid. The coating is non-tacky when dry. However, it is
hydrophilic, and accepts a good image from an ink-jet
printer. Following imaging the image sheet may, for
example, be adhered to a substrate, such as a window which

20 has been sprayed with water, so that when the image sheet
is applied to the wet window the adhesive is activated,
and the image sheet is adhered to the window. Thereafter,
the base layer may be peeled off, leaving the imaged
adhesive layer on the substrate.

25 The present invention provides acrylic polymers that
are non-tacky when dry, hydrophilic, water repulpable, and
water activatable to become tackjr -- even by a small
amount of moisture. When activated by water, the polymers

- become tacky. When applied to a substrate, the activated

30 adhesives exhibit high peel strength, yet are removable
by further application of water. Advantageously, the
adhesives are ink jet imprintable, as well as transparent
to visible light. _

In one embodiment of the invention, the activatable

35 composition comprises an emulsion polymer formed from a
monomer mixture comprising, based on the total weight of
monomers, {(a) from about 40 to about 70% by weight of at
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(f) a positive amount -- up to about 5% by weight -- of
a short chain hydroxyalkyl methacrylate. Both embodiments
are highly polar, and the polymers are hydrophilic.

The identity and relative amounts of monomers used to
form the polymers are selected such that the polymer has
a high enough glass transition temperature T,, and/or
other properties (e.g., high plateau modulus) that the
polymer is non-tacky at room temperature, when dry. To
that end, it is preferred to maximize the relative amounts
of methyl methacrylate, vinyl acetate, and/or the acid
monomers, relative to the amount of alkyl acrylate(é)
used.

Thus, in one preferred embodiment, the monomer mixture
includes at least 5%, preferably 10%, by weight of methyl
methacrylate, and the polymer T, can be as high as about
40°C. In another embodiment, as much as 20%, or even 30%
by weight of methyl methacrylates is included, in order
to increase polymer T, and improve the "clean break"
feature of the water-activated adhesives. In other
embodiments, however, the amount of methyl methacrylate
may be much lower -- as well as even 0.1% by weight -- and
T®* of the polymer is raised through the effect of other
monomers.

It is also preferred to employ a mixture of alkyl
acrylates as the first monomeric component. Useful alkyl
acrylates include n-butyl acrylate, 2-ethylhexyl acrylate,
isooctyl acrylate, and the 1like. A mixture of
2-ethylhexyl a_crylate and butyl acrylate is preferred.
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thousandt o? Z&r?i’l nch to 10 about 0.003 inch. Coated on the SE@%)J(?I"[
layer 16 is a rel ease layer 18 which is nornmally a material such as
silicone, having a thickness of about 1/38 of a mil, or about 0.0001
I nch. An optiopal. de acklny n 42 such as poI vin al cqhol may
be provi ded, SR Stref SHANPYn A POFIRF P AHRALC The
pressure sensand \methacrp]jhesacvbd | sy ethel £oumth monameanit eonpotserst of

t hi ckness of th %wg;n [err] and 2 mls. A detackifying layer 20 is
provi ded %R upper surface of the inmaging sheet 12, and this

| ayer may be a pokndthasg eswodiments vheneha Avdrargaty D methaamylate a

fine opeg ”estﬁbnoﬂ-é’rff‘&' émbilb?eaeneual meaotnae has aP@hort |chéSn Zhxyl MY
be sprayed with a rel ease coa prior toits application o form

the conpl ete msppgtalnlqgrm@q% §hé'é% i@u#hé rﬁ%‘FP%’&réEHmﬁay
exanpl e, be hydrékﬁétﬂylonitmﬂakﬁ'yﬂfuﬁd( (HEMA ) hbermlgeaaﬁefawédnay 'mf)egai n,

20 o Lo gl e AT, Bl Baa898H T fkleng py T O

shows a conveeffect| omkvjlacoszty pahdt eprezemilsigh \Aﬁtchlilh‘bYeorrpcIsnte
| mgi ng gheet génteral, b ebEka%%eB%Q'ah i qeé‘tl?éé]ﬁ’ béfﬂﬁwmiﬁﬁuﬁs SS%hO‘Mbﬂhé‘ Fig
I's shown as muc

2 30 on the I magl coar se an the

nmesh or screeﬁrmﬂghﬁ BPPYthetdn Jraged con e Fdrotadmiteighthe ‘?ﬁesh or

screen coul d;ﬁay@méfgnsverse threads spaced in the order of a

t housandt h or housan t hs of nch apart | n.each, di rection,
rat her 35 than 'f]h% RS Shrke mgﬁsa ajfrs]h Pr’Fp t ,invention” are

Ref erri ng nowteparegd 3imf & heamnsmntigmal henamsérzo us:l.ng uhreadtiere
process; of beingr L SERNEE: oBfNInbPE pPBEEHably, a mixture of unreactive
and reactive surfactants, the latter copolymerizing with

the monomers and becoming part of the emulsion polymer.
Representative conventional surfactants include anionic
surfactants such as Polystep B-27, an aqueous solution of

20 the sodium salt of nonylphenoxy polyethyleneoxyethanol
sulfate, available from Stepan Company - (located in
Winnetka, Illinois); nonionic surfactants such as AR 150,

a nonionic ethyleneoxide adduct of pale wood rosin,
available from Hercules, Inc. (located in Wilmington,

25 Delaware); and mixed anionic/nonionic surfactants, such
as Polystep J-927, a mixture of Polystep B-27 and Polystep

F-9 (nonylphenol ethoxylate), also sold by Stepan
Chemicals. Up to about 10% by weight of surfactants is
typically added. Good repulpability has been obtained -

30 with 8% surfactants, as measured by TAPPI UM 213.

Preferred reactive surfactants are anionic vinyl-
functional surfactants, such as sodium vinyl sulfonate and
sodium styrene sulfonate. Reactive surfactants tend to
enhance cohesive strength of the resulting copolymer, and

35 aid in the copolymerization process. When used, reactive
surfactants are typically employed in an amount of between
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- 13 - ure sensitive adhesive layer 14 will then
upper surfggeg%’?&ﬁhe sheet 12. The adhesive |ayer 14 will &%@F{lgﬁﬂe _

supported by the underlying plastic sheet, as i ndi cated by the

ref erence nuneral 16. 5 Fig. 4 is—al¥chematic showi ng of the
pressure-sensi - ti ve adhesive |ayer 14 nmounted on a sheet of glass 36
shown in a frafeodl QnPEraRdl 5% ey weight e PERIGrablvictbout 1%, Jbased
whi ch t he sheepnothé! €68a26wesgitUbire thoridhdris. 4, the transparent
sheet 16 is shown ge'ﬁg rermgg . In 10, tgis regard, it 'ts noted that the
i mage in the presshiPtymerizatipn i IniBiaters | A% 14CRLALVELS y \RERD| e
fromthe adtantagdeusliyt addgliate, speédi thé esspslyner ikabtioh dAsthe

be vi ewedgt hr | ar. I . [ . . O to
nor \él cl ea?l y \%{ ggvo#ﬁgsMmge&€%£%%e?€iﬁ%h€§€ﬁéglgﬁl‘ y‘%lr%o ad v]ér%s&gé?f ate
or transparentWpthevtclimysationmayert-buiyl hysinapermide het-piR) and
been adhered tgotl8shmSSpersul Bte! N(RHEY I 1 ON1rf Okbpy NEmbb&ihenBYal Lf

R 4

e LaYer 16, perectint Nl Bl oL e ool on Sl ISl TE ST St the

Wi th soap and tat econtrol averlati depobyher fohhini ngehgtbyial ofusdeul

protectiyg regulators include n-dodecyl mercaptan (n-DDM) and similar
compounds. Other agents and additives can be added to
facilitate more efficient, controlled emulsion

polymerization, including oxidants such as hydrogen
peroxide and iron ethylenediaminetetraacetic acid
15 (Fe EDTA), reducing agents such as sodium formaldehyde
sulfoxylate (available from Henkel Company), and
post-polymerization agents such as -ascorbic acid.
Ascorbic acid forms a redox system with t-BHP (which is .
an oxidant), and facilitates removal of residual monomers
20 after polymerization). Before filtering the reaction
mixture, a biocide, such as Kathon LX (available as a 1.5%
solution from Rohm & Haas) can be added to prevent
bacterial growth.
The emulsion polymers are prepared with excellent
25 conversions at a reaction temperature of around 70°C, in
the presence of from about 0.5 to about 1% by weight,
based on the weight of the monomers, of a persulfate or
equivalent catalyst, with the monomer mixture being fed
over a period of about 2-4 hours. Reaction pH preferably
30 is regulated by addition of sodium bicarbonate, or similar
agents, to within a range of from about 4.0 to about 6.0.
While actual prodﬁction techniques may vary depending
upon particular monomer compositions, available equipment,
and other considerations, in general, the emulsion
35 polymers are prepared by first mixing one or more
pre-emulsions containing conventional surfactants, sodium
bicarbonate, and some or all of the monomers in deionized



| ayer 16, it is sonetines preferred that the pressure sensitive
adhesi ve_ | ayer 14 not be sticky, or tacky. Accordin S 390§hown
in Fig. wol,wojgm addi ti onal 25 det acki fying |layer 42 may be provi ded.
Thi s det acki fying | ayer may, for exanple, be polyvinyl alcohol. This
| ayer could also include fine net®@Q it flakes, or phosphorescent
material, or fluorescent material, or fabric, or |eather etc. so

that the endwatericoafddingnpreastive shniaggants 3@nd pether,s¥errtarand
then, upon thiagsFedieme i(eeg.yage EDTA, AR 15d¢tApdrbygengpespridegotpri sed

Visible to i Rereacton o nitrodBhE hRatint*thd YRR Ko PPV ¥/
typical ink pec pandt dherf radding d¢i npreremalsibsuath&bge, reqyez'_sehﬁ.uei ons
!szb!stn;?\gets? %ﬁ%gegggﬁéf?ﬁgf%%%?dlgrt R‘i:czggl 5ea sgé/ép owadeé 'nt %raagggofi ng
i f conprisedasf initiatgy oghsrge: containing, for example, potassium .

PCT/ US96/ 139@Rrsulfate; continuing the pre-emulsildn feeds andl 88848¢on

When the bas@fl B FEceierakehF: BadipSriapy post-tendiiry ShekdeR nge
bearing presqe.e., t-BHPgnasciorbilcapeidl4andl honet whtett) ;ecobl}iagptbed, and
5 th(iroef Or?e\gutlofoéoﬁ'@&llté aﬁgybelow 35°C adding the biocide; and

filtering the emulsion polymer.

Using the emulsion polymerization techniques described
above, several exemplary embodiments of the present
invention were prepared. The monomeric compositions of

15  the emulsion polymers are presented in Table I. Examples
1A-1H contain alkyl acrylates, methyl acrylate, vinyl
acetate, a mixture of methacrylic acid and acrylic acid,
and methyl methacrylate. Example 2 additionally contains
hydroxyethyllmethacrylate. Pilot scale-up  of Example 1E

20 yielded an emulsion PSA polymer with a solids content of.
about 58%, a viscosity of about 200 cps, and a pH of about
5.5. ©One percent by weight of n-DDM was used as a chain
transfer agent in a pre-emulsion used to prepare the
polymer. -



As an alternative to the use of pressure sensitive mat eri al having

nor mal , I ong | asting adhesi ve roperties, ad i on heat
WO bl 00 " Py FeTiRboRoh

acti vat ure sensitive adhesi ve may be enpl oyed.
adhesive is 10 avai l abl e from the Nashua Conpany of Nashua, New Hanpshire
under the trade designation nunber BM 421 Tnks for use with this
adhesi ve shoul d have a polar solvent or carrier, such as net hyl et hyl
ket one. Such adhesi ves are heat activated and have an open sealing
or adhesive tine period 15 during which they may be applied to a
substrate, and thereafter they becone non-tacky. Wien such adhesives
are used, the additional detackifying |ayer 42 is not needed, and
a sinplified overall construction as shown in Fig. 6 may be used. 20
Concerning the various layers of Fig. 1, the basic conponents of the
sheet 12 include the support |ayer 16, t he i nk absor bi ng
pressure-sensitive adhesive | ayer 14, and a detackifying | ayer 20.
Concerning the rel ease | ayer 18 and the detackifying |ayer 42, these
w il not be 25 included in the sheet in the event that it is not desired
to renove t retroSTEECTE PO PO IO ition, in sone
cases, the hy hot } be| nepdef, when the nesh can be
peel ed of f MLty | Rt ereage | ayer 22, or when a
different t B FayerT= —stt| osed herei nbelow, is
enpl oyed. H O & hyfrephj i f adhesive for the
pressure-se’sitiva 14~ bt her | vpesl of
pressure-se‘sitivassjhe;iv s fmy|be|enpl oyed| for fise in connecti on
with an orghnic splwent | bafed| ik oM bh-pid| 35 be absorbed by, and
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permt an ifrage 2ppbnetrale | paftiftulary pressure-sensitive
adhesi ve whjich i8] ysed
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- 15 - For specific exanples, solvent cast acrylic

.
sensitive g&%’é‘r’%‘s or hot nmelt pressure sensitive acrylic P&f/ﬁ%ﬁ%ﬁggt}s\/es

may be used. For such adhesives, inks having rel atively polar solvents
such as normal butyl al cohol or 5 met hyl2& hyl ketone are preferred.
Rubber based pressure sensitive adhesive such as Avery S-246

2 may be
enpl oyed wi t h UsiRg skandpxrd PEPFSPER-Sensitiye Jppenfoungdt &§S¥c)
hepthane o(r) t ol utersmh procedurefgf egge n@da/yh t Qobipg. tackf atrktr @éhaamowerkti g.
5 shows 1 a_she ' Lo Fi Spal Se Qr_.SURRort [ '
the rel ease Ia?&as%e,]dzt%oer oﬁéj’f%@gjr?y?ﬁg ﬁ?%glg 4fc,t1§'p TR with %%Eer),
absor bi ng presappdiednsit i #ecadhesieightayef 249’ guams per ssquaser mpber.
her ei naboye. : é—@%ﬁ/e o NG t qg%qﬁl iAgshayer at
15 the E’pper Ss?&rtflgce, [ .fgoigi_ %c%?)glelgst eg%%%]'o?mgt.arc & ‘g%r‘%?cﬁes
as the det acki ﬂyizrﬁ'ngéA?r'ngesn.ammra kangen test siatiRsd f Pi0fgPeglefnds s
_errP_l oyed, t{lﬁ itlﬁzlépsﬁhh‘:&nﬁgﬁél&ﬁéés_ ur%ld £ %lttﬂifrﬂé% et@eqS,l P(i_gﬁi taaatbiey?nd
intermx wi under adhesi ve | ayer. result is that only
the 20 " aren RAG¥ethyIShe, (BPR gls5s . Snd Fepmiiied Bosa, Suk 2387y
The rest of th&heheesuldmiare preseatied dndTdbde II, where the observed

' 10 adhesion failure modes -- face stock failure (FS) and

panel failure (P) -- are given in parentheses.



not transfer. However,

heat and. pressure can al so be

enpl oyed to

tonbi ne_the starch |ayer  with the adhesive and ther§I | vate the
adheswgqg{/ﬂg&ﬁM' so that it is 25 tacky and will sti k&f’ﬁsﬁﬁg{m ver
surface is enployed. As noted previously, the starch particles have
substantial ly ther. 2 3 o1 dhesive and therefore
when conbined with (dis hepi pafti - cl es cannot
be seen. 30 Ref er i §. dffawi ngs, the
det acki fying | ayer may hlg | daye yl al coho
(PVA), preferably a fraj it h i nch thick, or even
about 0. 0001 inch thi ck] @ . PVA is non-tacky
when dry, but is hydrop] giiug d ifink jet image wll
penetrate through Eyp1g{ i c ladhesi ve | ayer
Printing of the i} oa£§§§ ¢h and the underlying
WO 97/ 07991 o m-a| A [T/ §S96/ 13908
- 16 - adhesi ve | f  GHE|l a the printed
i mage to becone tacky. t he g e—Shept— o] a substrate
the substrate or the infge shqgt s danpen PVA further conbines
wWith the pressure sensifjive 5 g adheSIVF_Q a@hesi ve bond is
obt ai ned between the 2 R
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| maged pressure sensitive adhesive and the substrate. Now, turning

tooFig. 6 drawi ngs, a relatively sinple enbodl
i nventi onvﬁggﬂ}g% t he base | ayer 62, a thin rel ease COE‘E.I n;gﬁlg 68 and a
wat er activatable 10 adhesive | ayer 66. Layer 66 may be a few

t housandt hs of an inch thick, for ®exéhpte, 0.002 to 0.005 inch thick.
The water activated adhesive Iayer 66 may be forned of - pol yvi nyl
al cohol (PVA) and polyacrylic acid. It may be appl i ed as an aqueous

soldut2i5(?/n i 'lncl udi Pmrabﬁllltekﬁlma nicldss @F | embodimerdppr atiilbizdsy 2306 PVA
an 0 pO ya | G, acl :CO Kk

o0, 2 ve, 1arit Cendle SRR R YR (diRRatl e
printer. Folﬁham ORI mmeg\m ifrege thieerelease coated ba@iramg shegd
adhered tH a s e tcﬁaenl hofsﬁﬁe""'a?x@‘i‘ﬁe‘ﬂh'sdt‘ ire hﬁslﬁﬁﬁgt‘iﬁ%@\ée@ﬁ@! th

wat er, sothat | to the wet w ndow t he
adhesive i s a@uGht ggbodlmentanowkhgh, r%fgecgﬂﬁ P‘s‘eth‘%‘f edodd oM wi ddow

Tgﬁr eaft elr subst%:t}&l:@a%ﬁd agercdwd)ewpael &d r@ﬁbaéeeébbmﬁ@eln.saged&
adhesi ve | ayer_on the subs esen i nvention s
acrylic pol yndrmsin i St é#éﬁ ﬁztéﬁkﬁe gﬁ 8r gﬁﬁ a’seJ%w%\{"e%e

repul pabl e, arshbstratetvalneﬁ dnt ismlab| dots becametsadkm -andvds driednal |

amount . gfq ol 3 F}fﬁ; % W&tég%ﬁlgxﬁﬂﬂmeﬂ% B4V T8’ Spplied RFAHe

t acky. subs e activated I ves exhibit
hi gh  peel st r &NQAHh lagar 442 danspapiledots an@ydlf'h?@herf"dﬁ)nibatqrbr?%er

water.  Advaniageoust evdlerl2 is pHesdd &o iR iadhdsive Myex ahle ims
wel | as transparent . % visible |ight. _ I n one enbodi nent of
the inventiond9%® 3995188t e 35 conposition conprises an emul sion

pol yner for med f I (rhe outer Yayexeof rBVOHINA X gyovisiesa egedtawk tdutewt al
vei ght OIS surface to prevent the assembly from sticking to the
interior of the ink-jet printer during printing. The
outer layer of PVOH 112 should be very thin, to ensure
that as much ink as possible passes through the PVOH layer
during printing, while still maintaining a non-tack outer
20 surface.

The dots of adhesive and PVOH can be printed with a
process employing a Gravure wheel, in which dots have been
etched. It is known in the art to print lines of adhesive
using a Gravure wheel into which lines have been etched.

25 To print dots rather than lines, dots are etched into the
Gravure wheel rather than lines.

Fig. 8 is one presently preferred embodiment having
a substrate 116 that is coated with a release coating 118.
A thin, continuous layer of PVOH 142’ is set down on the

30 release-coated substrate 116 and is then dried. Next, a .
layer of emulsion adhesive 114 is applied to the PVOH
layer in small dots, preferably smaller than 1 millimeter
in diameter, and then dried. Finally, a continuous outer
layer of PVOH 112’ is applied to the adhesive layer 114

35 and dried. The embodiment still has an adhesive layer

| that is subdivided into individual zones, each of which
can be removed from the release coated backing sheet



nononers, (a) from about 40 to about 70% by wei ght of at WO 97/ 07991

PCT/ US96/ - 17 - Pd.lg@s%

al kyl acrylat’e, ?9he al kyl group of which has from4 to about gﬂgarbon
atons; (b) fromabout 10 to about 20% by wei ght of methyl acrylate;
(c) from about 2 to about 15% by \A/elzg?ht of vinyl acetate; (d) from

bout 10 5 b 25% b th I id d
or & mixture ofPIEPREGEIRLY $hPOR ARGkhel; oI koo vefeahes "Ehe et tve
anount -- up tﬁonbest pﬁe&’ehy ini ¢the badhedive tllayer, allowialg viEheghzonés
MONOMErs - - Of H_Eéﬁ(iﬂ&i 0 ﬂna%% ) can%tehe{:rgﬂgggi'%at ’ tI:hethe

nonomer mxture posi ti've ano
about 5% by vveﬁghstrathWh e the sanes aeh ﬁ%d’rad‘eaﬂaWylm#eﬁﬁE(PS/ lat%r

Bot h enmbogi "EN{fix remaif! 8nhichldl ¥sRemdiy.and the pol ymers are hydr oph| lic.
The identity and relatlvea unt s of mer.

pol ymers are sel ecPePEERENE tHW%%fﬂe 1&%’%1"% I’(eé'ﬁ"(ﬂ?ouﬁﬁ gthes
transition tengmbodiiment| esf ] maymd/er has a oPWOH plaunert i1812 /( ethat high

bhen ary 7o ‘Sontifhohl apa , pnR' HHY 47 4 AL He BucRR S CHRBRE RS

anount s Ggsmpt hy Theenextr Layer, 11i4dngonsdsta @f anvery taggressive
mononer syof el aplyechAiiie #epWip ahndliVe dHat 3j8(F)ve printed in dots
170 via gravure at a coat weight of around 35 - 45

grams /mn’. The outer layer 112’ will be continuous and
consist of a layer of non-tack repulp adhesive that is as
thin as possible, preferably less than 2 grams/m?.

15 Fig. 9 shows an alternative to the embodiment of Fig.
7., in that the PVOH layers 112 and'142, and the adhesive
layer 114 are initially applied in continuous layers. The
PVOH and adhesive layers are then divided into discrete
zones 170 by way of score lines, die cuts, or other lines

20 of weakness.

To use the assembly, the user feeds the assembly into
an ink-jet printer, which prints a pattern onto the PVOH
layer 112. Most of the ink passes through the non-tack
PVOH layer 112 and into the ink-absorbent, repulpable

25 adhesive layer 114. The ligquid ink activates the
adhesive, making the adhesive tacky in the area of the
printed pattern.

Fig. 10 shows an alternative to the embodiment of Fig.
8, in that the adhesive layer 114 is first applied as a

30 continuous layer rather than in dots. The continuous
adhesive layer is then divided into discrete zones 170 by
way of scoré.lines, die cuts, or other lines of weakness.
The upper and lower layers 142’ and 112/, respectively,
are both continuous layers.

35 Turning now to Figure 11, after printing the user
presses the sheet onto an image-receiving surface 172,
then peels away the release-coated substrate 116. The



used. Thus, in one preferred enbodi nent, the nononer m xture

i'ncl ude t t 5% preferably 10% by wei ght of nethyl
met hacr;sﬁv tgg),o‘;%id the polyner T[err] can be as high as ab8t 6/13908

40[err]C. I n another enbodi nent, as nuch as 20% or even 30% by
wei ght of methyl methacrylates is inctud€d; in order to increase
pol ymer T[eryr nd | nprove the "cl ean

a br eak", feature of, the

ot ot - nct | v Lret b boakening, (RoEnanovh] in,toe Athes darRT 114
amount of mMpiépmitethecr pbuttady pontisngiualr4l cver the aadheslives tven
0.1% by weight -:_and TlLeLr f th Iy, [ ai se ough. t he
ef fect of otheprin °r?mr%’i$er%$§fL°%’ afoﬁg igfg‘s}%‘?efgﬁéegqoﬂﬁoy a
m xture of apdagtions ofictheaPVOHadlayers 12 andoldRi dnotnshewn, hwtkf ul
al kyl I S hmclu 5 I r - 8kh e 1

isooct;?;'f13 agéréy%(a?%\é' 32d Sﬁ’g}é%%t}?& %’%ﬂfﬁ?ﬁrgg %1‘1@ wh%?ﬁéhﬁ‘ﬁse
acryl ate andthaky/docnptat Beps ke eMrinited image,g97pdeng; with “the

PCT/ US96/ 13%Srresponding portions of the PVOH layers 112Safid a1y, it
preferred to g acr

fourth nonontt I'ﬁ%‘?‘r‘?ﬁ)ﬁeﬁ% L{'lr)cfe e %#%O?%\Fﬁ?g S ace| l |CEC$€§C%C¥§§
enbodi nent s aheas af hjbeoadhekjvent7baocngiside of the printed pattern
' 10 do not become tacky.

Referring to Fig. 12, it is preferred that the outer
layer of PVOH, which forms the upper face of the assembly,
is applied in a flat, continuous coating 112’. Otherwise,
the ink jet printer ink will tend to seep through the

15 outer PVOH layer at boundaries of the dots or at the lines
of weakness, giving the printed pattern a hatched, jagged
appearance. The image quality is significantly improved

Xyl

by having a continuous upper face 112/, which may also be
called an outer layer, so that the lines of the printed
20 pattern may seep through unimpaired to the adhesive layer.

Fig. 13 shows that even when the upper face 112’ is
continuous rather than separated into zones, only the
portions of the upper face 112’ that are directly adjacent
to the image-bearing zones of adhesive will transfer to

25 the image-receiving surface. That is, the upper face 112’
is thin and weak, and it does not prevent the adhesive
from separating from the assembly in zones. Furthermore,
the liquid ink jet printer ink activates the image-bearing

- zones of adhesive, which adhere to the image-receiving

30 surface despite the non-tack upper face 112/,

The bottom layer of PVOH 142’ is a non-tack layer that
prevents dust and other particles from attaching to the
tacky adhesive layer. So, for instance, the user may
transfer an ink-jet printed image from the assembly to the

35 outer surface of a three-ring binder, which is frequently
stored against other binders and/or books and papers. The



5 nmononer i s enployed, the nononer has-a short chain al kyl gr oup

cont ai ni ngw‘d' to about 6 carbon atons, wth hydr oxye

met hacryl a ) being preferred. The anount of Hélﬁa"%?éfw??gn be
enployed is |limted by its effect on viscosity and pre-emul sion
stability. In 10 general the concent?atton is kept bel ow about 5%
nor e pr ef er abl ut 4% based on the total, wei ght of ., . ononers.
The acrylic pdISREy % okt % SHEASR BLRNSIY S The dmage thom stdeking to

convent i onal m'hmeusthensllmiyxdmreaaﬁdyerlﬁooksufahacbapb&sQL Irm{te preferably,
a m xture of unre V; eagt r t he er

copol yneri zi ng wi ?ﬂ{é ﬁotifﬁm igﬂ%%e?% L!M %%a??rg?st g Bratesh

pol ymer . the pesinted i inage rfizon |hmaig mm antbbedcififle Aihieo FVOH
surfactangs sucd wse&p! ¥§i§915 2&uchn AR %@é&“@&%@ﬂ t L.h% %.;’gr% um

salt of nonylpheno yet hyl éneoxyet hanol I aval bIe
St epan Conpany®¥d t&he Wage‘rWﬂhié%RQ sprfaasi syz,ném geisdregtf act ant s

such as AR 150, nowazmmmtﬁeaei e asany dePRORUCAy&F 1A bRt Q:'Hen
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15 Figure 14 shows a further alternative embodiment of
the discrete-zone type of assembly, in which there is no
bottom non-tack layer 142. The embodiment of Figure 14
is not presently preferred, as there is no layer to
_ protect the image~bearing zones of adhesive once the-
20 adhesive is applied to a surface. However,. this
embodiment may be less expensive to manufacture, since
there is one less layer of PVOH, and the construction may
be useful in certain applications.
Ideally, the discrete zones of the embodiments of
25 Figs. 7-14 will be as small as possible. For example, the
diameter of the dots of Fig. 7 will typically be % mil or
less. Similarly, the lines or boundaries forming the fine
grid of Fig. 9 will typically be spaced ¥ mil or less from
one another. However, the dots must be properly sized in
30 order to maintain a sufficient adhesive density. Tests
have found that the image quality is very unsatisfactory
when the adhesive is less than 10 grams per square meter;
marginally satisfactory at 20 grams per square meter; and
excellent at 35 grams per square mneter. So, as a
35 practical matter, the density of the adhesive should be
at least 10 grams per square meter, and preferably 25-35
grams per square meter.
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cellulose particles and dextrin particles. It is

presently preferred that the finely divided particles have
the shape of round spheres as is the case with starch
particles (e.g. corn or potato starch) and powdered
15 polyvinyl alcohol. As a further alternative to PVOH layer
112, a porous screen material, such as a cheese cloth, or
a fine open mesh, may be used.
Figs. 15 and 16 are schematic illustrations of the
configuration and use of two different embodiments of an
20 imprintable, water-activatable adhesive construction
prepared in accordance with the present invention.
Referring to Fig. 15(a), an imprintable adhesive
construction 212 includes a layer of water-activatable
polymer 214 coated on or otherwise applied to a release
25 liner 216. The polymer layer 214 has an inner face 214a
and an outer face 214b, and preferably comprises a
water-activated acrylic emulsion polymer as described
above. The polymer layer is non-tacky when dry, but
hydrophilic, water-activatable, and ink absorbent--i.e.,
30 imprintable. Alternatively, the polymer layer 214 is some
other water-activated material, such as a mixture of
approximately 75% polyvinyl alcohol (PVOH) and 25%
polyacrylic acid. In each case, the polymer is applied
to the release liner in a conventional manner, then dried
35 to form a thin film-like layer 214.
The release liner 216 has a conventional nature and
may comprise, for example, a paper or other flexible
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liner 216 has an inner or "front" face 216a (sometimes
called the "release face") and an outer or "back" face
216b.

It will be appreciated that the thicknesses of the
respective layers 214 and 216 are grossly exaggerated in
the figures. In practice, the constructions may be
prepared as thin sheets or rolls, like a sheet of labels
where, for example, the polymer layer 214 has a thickness
of between 0.5 and 2 mils, and the release liner or other
release carrier has a similar small dimensional thickness.

When the construction 212 is dry, it is non-tacky.
However, it is both hydrophilic and water-activatable, the
latter meaning it becomes tacky when exposed to water --
even a small amount of moisture, such as the water in a
water-based ink. In Fig. 15, water-based ink 220 is
ejected from a printer port 218 and forms a printed image
225 on the outer face 214b at the polymer layer. The
water in the ink activates the polymer making it tacky
within the region of the printed image. This is shown in
Fig. 15(b), where a cross-sectional view of the
construction is depicted, and in Fig. 15(c), where a
perspective view of the printed construction is shown.
The parts of the polymer layer not exposed to ink remain
untacky, and are designated as non-tacky or nonactivated
regions 222. The formation of printed image 225 causes
tacky regions 224 to form in the polymer layer. Because
the polymer layer 214 is both thin and hydrophilic, it
becomes activated across its entire cross-sectional
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- 21 - J[err] release liner can be removed after the adhesive layer is

10 adhered to a surface or object. 1In one embodiment, only
the imaged (printed) region becomes affixed to the object,
that is, the water-activated regions 224 of the polymer
layer (which are essentially coextensive with the imaged
region) adhere to the object, and the remaining,

15 nonactivated (non-tacky) regions 222 of the polymer layer
can be easily pulled away and discarded. The effect is
similar to application of a die-cut label, but appears to
the eye as a "label-less" printing on the object or
substrate. This can result, for example, from the

20 intrinsic internal cohesiveness of the polymer, and/or the
manner in which the adhesive was applied to the release
liner.

In one embodiment, the polymer simply has an internal
cohesiveness or'integrity which is sufficiently 1low to

25 afford easy detachability of nonactivated regions from
activated regions. This has been observed, for example,
in constructions made with a formulation that includes
methyl methacrylate in the polymer backbone, such as
Examples 1A-1H and 2, above. Unexpectedly, the presence

30 of methyl methacrylate in the monomer composition appears
to improve the clear break between activated and
nonactivated regions of the polymer during image transfer,
allowing the nonactivated regions to remain attached to
the flexible substrate or liner, or simply discarded.

35 Alternatively, if the construction 212 is formed by
applying the polymer 214 to the release liner 216 as a
micro array of slightly separated droplets or dots, it is
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the object by the activated adhesive regions 224, but the

nonactivated regions 222 remain secured as well, though

not adhesively bound to the object.

10 Once applied to a surface, the adhesive forms a high
peel strength bond. Yet, because the adhesive is water-
dispersible, repulpable and hydrophilic, it can be easily
removed by application of water.

"Referring now to FIG. 16, a schematic illustration of

15 a different configuration of an imprintable,
water~-activated construction, and its use, is depicted.
The construction 212’ is similar in many ways to
construction 212 of FIG. 15, and similar components are
numbered as in FIG. 15. In the construction 212/ of FIG.

20 16, however, there is also provided a layer of water
insoluble or water-resistant material 226, having an inner
face 226a and an outer face 226b, sandwiched between the
layer of water-activatable polymer 214 and release liner
216. This construction is similar in most respects to

25 that shown in FIG. 15, and its components have, for
example, similar small dimensional thicknesses.

The water-resistant layer 226 can be opague but, more
preferably, is transparent, and can be formed, for
example, of a polymeric material, such as Mylar™, or a

30 similar flexible, durable, water insocluble material.
Multilayer construction 2127 is prepared in a conventional
manner, for example, by laminating a release liner 216 to
a water-resistant layer 226, and coating an adhesive layer
214 onto the outer face 226b of the water-resistant layer

35 226. The water insoluble, transparent film layer can even
be used in place of the release 1liner, in some
embodiments. As in the embodiment depicted in FIG. 15,
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10 After the image is printed onto the construction, the
release liner may be removed and the remaining two-layer
sandwich can be adhered to an object. In those
embodiments where the water-resistant layer 226 is
transparent, the importance of reverse printing becomes

15 apparent. As shown in FIG. 16(e), a printed image
construction 228 is adhesively attached to a bottle 240,
with the activated regions 224 of the polymer layer in
direct contact with the bottle, and the water-resistant
layer 226 outwardly disposed therefrom. The image 225’

20 is wvisible through, and protected by, the transparent
water-resistant layer 226. Had the image not been reverse
printed, it would appear to be "backwards" once the
printed image construction 228 was attached to the bottle,
at least from the perspective of viewing it directly,

25 rather than through the bottle. Reverse image printing
corrects this problem. Software for reversing the image
of both text and pictures is cbmmeréially available from
Adobe, under the mark Photo Deluxe. Image reversing share
ware, such as "L-View," can be downloaded from the

30 internet.

The present invention has been described and
illustrated in several examples and embodiments, but is
not limited thereto. A person having ordinary skill in
the art to which this invention pertains will appreciate

35 that variation and modification of the compositions,
materials, dimensions and other elements recited herein
can be practiced without departing from the invention.
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A PVOH-coated, self-wound construction has been
prepared, using biaxially oriented polypropylene (BOPP)
as both a transparent, water insoluble film layer and a
release liner, and the acrylic polymer corresponding to

1s 1E, above. More particularly, a 50 micron thick BOPP
film, having a high energy side (38 dyne/cm surface
tension) and a 1low energy side (32 dynefcm surface
tension) was coated with the adhesive, at a coat weight
of 25 grams per square meter {(g/m?) or, approximately 25
20 microns thick. .

Two samples (I and Il) were prepared by coating the
low surface energy side of the BOPP film with acrylic
polymer. The high energy surface energy side (the "back"
side) was corona treated and coated with a thin (<0.1

25 microns thick) layer of polyvinyl octadecyl carbamate
(PVODC), a non-silicone release material. Specifically,
polyvinyl octadecyl carbamate, (PVODC), a non-silicone
release material. Alternatively, other release materials
can be used. After the acrylic polymer was dried, Sample

30 1 was coated with a thin layer of PVOH, having a solids
content of 1%, at a coat weight of less than 0.24 g/n’.
Sample II was coated with a thin layer of PVOH having a
solids content of 3%, at a coat weight of less than . 0.12
g/m?.

35 Two other samples (IITI and IV) were prepared by
coating the acrylic polymer on the high surface energy
side of the BOPP film. No release coating was needed on



substrate while the zones not activated by ink jet printer i nk remain

oh the a A presently preferred alternatlv f the
enbodi rrefﬁsgwoélgb 8 has a PVOH | ayer 142' that is F¥§[§§#@&3gd t hat

has a density of about 2 granms/nierr] (gsm. The next | ayer 114
consists of a very aggressive 10 hyer @ghi4ic repul p adhesive that will be
printed in dots 170 via gravure at a coat weight of around 35 - 45

gr ans/ n{ er r | th@hbagkt sridenyef the' BEPP fidmoriueubos ifsd low suxfreest of

a | ayer of HQHeir?gk reﬁﬂ:@raq{}f‘é'tﬁl&ﬂé&- 'vﬁa@sdrled té‘&rﬁbfé BAISi PAS
preferably | ess

shows an alter tive
to the enbodfRakedoV @93% sollﬁs Pﬁ’qlﬁa“({'r?e‘l Fﬂz&-l CRRdT Weight),y 3! and

t he adhesi vesamplel axerwds 4caatedniviitd] | y. sppkbaddsn mwwH i (wous2!l ayals. The
PVOH an adhe3|ﬁe Iaéﬁg are then divided into discrete zones 170 by
way of 3core®P? ¢uts, or other lines 20 of weakness. To
use the assenbl yAlilhfouresaimpdes wereafeehiiihrduglo an ink gjet npejnter

printer, pr 'mu[%gﬁe 0 yer : S f the
i Nk passes t%ro edang’#% EY o {:gglgﬁiélgg ermﬁabgnd |%% tdrg) ink

i nk- absor benﬁbSPﬁptrllpabterBQh thacBYOR am%mter_naptlvamblelpfqlmru nk
activates thgyers, tﬁ@hwl rYedahd RRackdhedne i€ kindde t&GuBd ege Of the

0 Figlo”  Ergnserrred tho %dﬁé&%ﬁ%a%si"fzef Uihe iriaﬁﬁf’eeﬁa”ﬁ% &30

conti nuous | sgparatelderfidmnthe dodrs-imagéd parti.nuoThe transybmeentp | ayer
5 Lhen divi RHeknt 2ndbiGhike B6RES H{0nDiprotectl®VeAl SERLSe! IBREIq0IC
an ayers

cuts, or other |nes O ower
112", respecéiiewgng it thIb@ W@ﬁvaﬁomhemm%s%r@ a substrate.

It will be appreciated that this aspect of the

15 invention 1is not 1limited to constructions made with

biaxially oriented polypropylene, but has a broader scope

that encompasses polymeric films in general, preferably

transparent, water insoluble films, including other

polyolefins, polyesters, polystyrenes, and the like. All

20 such films have a front side and a back side. The

relative surface energy of the two sides may be equal or

unequal, i.e., a given film may have a low energy side and

a high energy side. Similarly, other release coatings may

be used in place of polyvinyl octadecyl carbamate. Such

25 coatings are known in the art, and include silicones and
other materials.

In some embodiments, it is advantages to score or die
cut the release liner and/or the water insoluble layer,
in which case removal (delamination) of the release liner

30 from the adhesive becomes unnecessary.

Various further modifications and changes may be
employed without departing from the spirit and scope of
the invention. Thus, as described hereinabove, instead
of using hydrophilic or repulpable adhesives, hydrophobic

35 pressure sensitive adhesives, or heat activated, or water
activated adhesives, may be employed as the imaging layer,
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a silicone coating facing the adhesive, and with the
longitudinally extending strips of paper matched to the
spacing of the drive wheels of the ink jet printer; and
the adhesive layer may be fully activated following
15 application of an ink jet image to areas of the adhesive
layer not covered by the strips, by peeling off the
strips.

Furthermore, the present invention is not limited to
use with ink-jet printers, but may be utilized with

20 similar printers and inks. Other methods of infusing an
ink-absorbent adhesive layer with a liqguid ink to define
an image, with the liquid ink passing through a non-tack
layer on its way to the adhesive layer, may be employed.
For example, a user could draw an image directly onto the

25 image transfer assembly using a felt-tip or other pen
filled with a water-based ink of the type used in ink jet
printers. Consequently, the term “ink jet printer” is not
strictly limited to ink Jjet printers, but encompasses
other methods of printing that utilize ink jet printer-

30 type ink.

A further application of the embodiment of Figs. 7-14
is as a replacement for double-sided adhesive tape. For
example, suppose someone wants to adhere a star-shaped
object onto a window. A typical way to stick the star-

35 shaped object onto the window is with strips of double-
sided tape. However, this approach can be troublesome
because the tape comes in strips rather than in a star
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and ot her paié'ﬁiﬁé Eéﬂghﬁihacahagoth.etnh%rustratti y adhesive layer. So,
for instance e user transfer an ink-jéet printed i) ge fromthe

assenbly to the B8 pmt sERFhc S rstration. ( the Bﬁﬁi’érman

frequently printsd @ted apapesbontohehebondgie enbbdimdivk s nibHhrpesd. The
WO 97/ 07991 Us96/ 1

YOO in Eigs. 7Moo TE RS S STDIEE | T B Tah RIREE ST { o
t he ot her bithlerwindowoas bimkBigndlbapdilsile the ink thHat birnfimes dthe of

PVOH 1fg al Sg¢ 3£ ¥ERaliRsPiRtECithe exterior surface of the star will
be sticky. The user can then use the star as she would
use double sided tape, and adhere the star-shaped object
directly onto the star image.

As an alternative to the embodiments in which the
15 adhesive is scored or die cut, tiny glass beads may be
added to the adhesive layer. The adhesive typically has
very high cohesion, and the glass beads serve to break up
the cohesion into small zones by creating voids where
there is no adhesive. Consequently, when the user applies
20 the freshly printed adhesive to a substrate, only the
printed areas of the adhesive will adhere to the
substrate. As the user pulls the backing sheet away fronm
the substrate, the glass beads allow the printed adhesive
to break cleanly away from the unprinted adhesive, leaving
25 only the printed adhesive on the substrate. The glass
' beads will typically be within the range of 100 microns
to % mil in diameter, and perhaps even smaller. Other
types of small particles, such as starch, salts and/or
other particles, may be employed rather than glass

30 particles.

Accordingly, the present invention is not limited
precisely to the arrangements as shown in the drawings and
as described in detail hereinabove.

It should also be understood that the figures are not

35 production drawings, but are intended to illustrate
concepts, and the relative dimensions in the figures do

not necessarily correspond to the actual relative



t he printed image frombeing easily rubbed off. The PVOH 5 IS water

sol ubl e, s the user may wash the inage of f of

i mage-recei %é@%’rface 172, if desired. However, ?ﬁg,tug%ﬁélsg?s
using a PVOH | ayer 142 between the -adhesive and the substrate, a
| ayer of water-resistant conmpound;~ $dcit as an acrylic or ot her

material, can be 10 used to repel water. This %fan bge usefu

protecting t hedimensipngqe AdditigpakiesKards, ek A§m ‘FPH%FCIL s‘tjf?‘l’%’f" Tain
and SO0 otinAéternaandel YQu&elﬂ-l”ghag-Ieoss;samp(ﬁm nthe bepursgpose of in

pl ace of the PYOH | aver .142_ in order .to vet SS.
15 Fi gurb ﬂsgﬁﬁ&éng Fh?t ﬁ&gagﬁ gr awbgggﬁéentcocﬁp&&‘g hkf%'g
di scret e-zone rgppect dsscmpbihern V\mmv@er elns yse, the b@ﬁemhlryonlsack
aver 1425 ThenSGadidi Ofadd What14s i11udtrd\ia PAgSolpperP! dhleRd.

there is no layer to protect the image-pearing zones hesi ve once
the 20 adhesfigures m&‘p(plz}%la%bl’ gavgu,af a‘%’effere%mﬁyéﬁntﬁﬁ'ﬂ?n at a

Ierrb_od: ment n?y g%aheﬁiaexaen&hte iin0 tigmeuUf acvdﬂs%qwerrm rfela‘&:b@é ecérm®ne
ess layer o a CII 0 use in.gertain
appl i cati ons. ko”Be I“d&‘ﬁ %3: i §cF8¥§t}8ﬁe§e5‘Fet & Jﬁh%’?‘nténof

25 Fi gs. 7- ldnwabkohutessemskel. as possi ble. For exanple, the

di aneter of the dots of Fig. 7 will typically be [err] m| or | ess.
Simlarly, the lines or boundaries form ng the fine grid of Fig. 9
will typically be spaced [err] m| or less from one anot her. However,
the dots nust be properly sized in 30 order to maintain a sufficient
adhesive density. Tests have found that the image quality is very
unsati sfactory when the adhesive is | ess than 10 grans per square

nmet er; margi nal ly satisfactory at 20 grans per square neter; and

excel lent at 35 grams per square neter. So, as a



35 practical matter, the dénsity of- the adhesive shoul d be at | east

s s SN 7, e

PCT/ US96/ 13908 The
substrate 116 is typically polystyrene. 8Alterna- tively, a polyester
| ayer such as ?%Iar[err] may be used, al t hough pol yester is currently
nore expens an pol y- styrene. Polystyrene also tends to perform
better in ink 51. j Ah RhkNt §et. priftindgddnatiee tiahster® metitd@ashich for

i nstance, in the.enbodi nent of Fig. 11. Yet anot her enbodi nent’
enpl oys a ngQBEFF?an | ayer 112 ot her than PVOH, such as finely

di vided particles (a) uni f prdingt iggs par vaige rwirhl dmlid_kdjet phiEntimface of
the 105 tagky aghgsh$€a§§¥ ed aﬁﬁ@@@dﬁsqggéyﬂgﬁFﬁﬂ?iﬁ%&? @fgnsfe¥
cellulose particles an extrin articleés. t 1S presently

> \ par . ¢
preferred tRheethuhiche gpnaistfesspntiably hafean ink tiethapinbingound
spheres as kfixt 8Bs62b&ny &8tatRiEHed adhB3ikCi&§etrec8ateq BnOanPPAR O

PG | dyer 36€ BELBEARG, J SOl RRE Y A E R VR & cheese. ol of h. or
a fine open nesh, ngp)be usatttivating salidgadhésiwedla§ear €osahtaekyc
"Iusypati oggael big
(c) adhering said image transfer sheet to a
substrate by applying the tacky adhesive layer to said
substrate.

2. An ink jet printing image transfer method accord-
ing to claim 1 wherein said adhesive layer is hydrophilic.

3. An ink jet printing image transfer method accord-
ing to claim 1 wherein the adhesive layer is hydrophobic.

4. An ink jet printing image transfer method accord-
ing to claim 2 wherein said adhesive layer is a pressure
sensitive adhesive.

5. An ink jet printing image transfer method accord-
ing to claim 1 wherein said adhesive layer is detackified
by locating an ink jet printing ink porous outer layer on
the adhesive layer, said outer layer permitting at least

5 10 percent of the ink from ink jet printers to pass
through the porous layer into said adhesive and the
detackified adhesive is activated by removing said porous
layer.

6. An ink jet transfer method according to claim 5
wherein said porous outer layer is water pernmeable.
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configuration and us mlﬁmm}l m: m enbodi nents of an 20 I nprint abl e,
- wat er - act I on pr epar ed |n wth
WO ; oA LTl I R pafdse

t he prese ersfing to Fig. 15(a), an

adhesi ve constructlon 212 includes a | ayer of mater-actlvatable

pol ymer 214 coated on or otherw se appti®® to a rel ease 25 i ner 216.
The pol yner |ayer 214 has an _inner face 2l14a and ap outer fage 214b,

and preferably cchpridsink jet {xpasfex: meihaf RFGPTLRIUFS] G423 Prer as
described  whei®ie theke iI%OEYffﬁlebaééeIlmér nestwesk \salte batious leiter

hydrophilic, water-acti vaté\ and i k absorbent--i.e., 30 I mprint abl e.
Al ter nati vel yto¥§Fe 1) 35ReS Y9 gygﬁr’re ot her wat er-acti vat ed
material, such as a m xt ure of approximately 75% poI yvi nyl al cohol

(PVOH) and 25% pﬂxyﬁﬁiﬁe@ﬁ?ihij.e 'ﬁn§ xcaqﬁ%fn L é.g % r%fﬁ-&m I ed

tothereleasellner ina conventi ona orm a
thin filmliko|e}aim214 wherein sameaébpéaye 1layer 2% ﬂ§§1a’a‘é6ﬁvéﬁ’t i onal

nature and peat'Bind PPEsSEref Or exanple, a paper or other flexible
WO 97/ 07991 PCT/ US96/ 13908

- 29 - pl asti c backing, such as a Mylar[err] film coated with a
rel ease materi al ,9 suckn amipdletdprihbetisihageanrarsfeharethod according

to claim 1 wherein said adhesive layer is detackified by

locating an ink jet printing ink porous layer over the
adhesive layer, said porous layer being formed of finely

5 divided particles uniformly dispersed on said adhesive
layer.

10. An ink jet printed image transfer method according
to claim 9 wherein said particles are round spheres.

11. An ink jet printed image transfer method according
to claim 9 wherein said particles have the same refractive
index as the adhesive layer.

12. An ink jet printed image transfer method according
to claim 11 wherein said particles are starch particles
or polyvinyl alcohol particles.

13. An ink jet printed image transfer method according
to claim 1 wherein said adhesive layer is activated to a
tacky state by the addition of water.

14. An ink jet printed image transfer method according
to claim 1 wherein said flexible base layer is trans-

parent.

15. An ink jet printed image transfer method according
to c¢laim 1 wherein said flexible base layer is opaque.

Thll sllsiiiet Iiliilreenuni ]




silicone, or a non-silicone material, -such as pol yvinyl oct adecyl

car bamat e, ter rel ease liner can 5 conpr | ' of
[ nherentW?g.%'Pghsg m”mgm’ pol ymer filns hé\%%%g’iggﬂg
sufficiently | ow shear useful as release liners wthout

the use of a rel ease coatlng tSé@ -for exanple, U S. Patent No.
4,339, 485 which is incorporated herein by reference. The rel ease 10

liner 216 has ak6i nrrink jetr printedcimagetranster mathod acequaing he
"rel ease fagg"d1441 PRHELEn Qiheﬁ@czks Jfo’tfeﬁ:ed betddddh said flexiblen || be

appreci ated that_the thicknesses of respegtive | a ers 214 and 216
are grossl Y58 glRyex sand sax aghgsflv&“lgger 3 %eéﬁisﬁ X‘
constructions nay be prepared as th|n sheets or roIIs I|ke a sheet of

e e o i Ky AT VUL B P PRAIE' P EE o2 W0 Al

carrier hasta sﬂ.mmarlﬁsrmmpmM| thal qqqildil@rm'@el sbep of ngmaving
constructi °§'a£%2f1§x§f)1e bhsksS ﬁ%‘&’éf aEk¥m said HAHBYSVe 'ltay'e‘i' hotter

hydr ophi lic wat er - act | vat ab t he | atter neaning it beconmes tacky
when exposeddReripg efaid imagecEANFLEFa Shesth iR BHAYRSIARS, such as the
water in a wat er - based i nk. In Fig. 15, water-based ink 220 is 25

ejected froma in port 2 n or prd nt ed | n the
outer face 214bfét %ﬂe %%%rPg§§F§r ﬁqie& £ s%mie)% 1Pkk2‘§e i vat es
t he pol yrrerpnﬁktegsmomarﬁ:?lng. wi thin the regi on of the printed inage.
This is shown i flexgigig %Ebia %%%chalsc&x%?ﬁp%%idé)% itk eyec of the

30 construction 1s In Fig. 15(c), where a per spective
vi ew of thePpinking éﬁh§iruct|on is shown. . The parts of the pol yner

| ayer ngt exposgf tihk NHetergtinting UHiackysoebdng cadkes et crhyer
non-t acky or ngn ctiyvated,
ed onto said base layer; and
an ink jet printing ink porous detackifying outer
layer, said porous layer permitting at least 10 percent
of the ink jet printing ink to pass through the porous

10 layer into said adhesive layer.

19. An image transfer sheet according to claim 18
wherein the adhesive layer is hydrophilic.

20. An image transfer sheet according to claim 19
wherein the adhesive is pressure sensitive.

21. An image transfer sheet according to claim 19
wherein said hydrophilic adhesive is a repulpable

adhesive.

22. An image transfer sheet according to claim 18
which further comprises a release coating between said
porous layer and said adhesive layer.

23. An image transfer sheet according to claim 18
wherein said base layer is transparent.
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regions 222. The formation of printed inmge 225 causes 35 tacky regions

224 to ' h Because t he pol ynpér 4 1is
bot h thf\vﬁf%}ﬁ@% dﬂmﬂ,m’@l‘gwgu becones activated across Ip?g@ggﬁlre .
£ross-sectional

PCT/ US96/ 13908 - 30 - t hi ckness, from
the outer face 214b to,the inner face éﬁus aIthJe h pri nt ed on
its outer faceZ24+ An imggeqfpansigy §P|ethea%é?r HRIude ?ﬂ

face. wherehiit siidtiessé nbgper 2bscepafiaet ransferred d| rectly to 5 an
obj ect by sinply renmoving the release liner and pressing the

del am nated construction (which now consists of the adhesive |ayer 214
only) onto a sBFade 3$megeastransfeneshiestoreeordingcited ¢haing 1815(e).

Al ternativelys o hfur he:c'r @oﬁ%&qééﬁ% felehe’ WBMEthgf betwblBA adiRpi ve

layer is 1 adhe face or ject. . In_one enbodinent, only

t he i naged f(]p’ﬁ#hlﬁi)b#%l W%c%ﬂﬁssﬁ%@l ?@Heﬁévﬁhéagﬁrect that is,

the water-activated regions 224 of the pol yner I ayer (which are
essentially coextensive with the ere o.th bj ect,
and the remai ni4Ry, A% mﬁ@ﬁac‘f’r'%?g%g(ﬁgﬁettac? °’F€£T‘ °22§iﬁf‘ %«?Opol ymer
| ayer viticlhefwrtshéy eohprilsesas andndparenuedetibkmhm laaarer

simlar to,anpld Gy ¥h kit pdke 2A6Lr DHE SPREFS1ddbe coating.

27. An image transfer sheet according to claim 18
wherein said adhesive layer is hydrophobic.

28. An image transfer sheet according to claim 18
wherein said adhesive layer is detackified by an ink jet
printing ink porous layer located over the adhesive layer,
said porous layer being formed of uniformly divided parti-

5 cles uniformly dispersed on said adhesive layer.

29. An image transfer sheet according to claim 28
wherein said particles are round spheres.

30. An image transfer sheet according to claim 28
wherein said particles have the same refractive index as
the adhesive layer.

31. An image transfer sheet according to claim 30
wherein said particles are starch particles or polyvinyl
alcohol particles.

32. An image transfer assembly for transferring
an image that is printed on the assembly onto an image-
receiving surface, comprising:

a flexible substrate;
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the eye as a "l abel-less" printing on the object or substrate. Thi s

(ot Wb, VRN, s 5 b,

1 he rel ease _linere one enbodi nent, the polyner S|nply has
an internal cohesi veness or intedRity which is sufficiently lowto 25
afford easy detachability of nonactivated regi ons from activated

regions. This haB PEBRYOREITASE that ekanphbsStantialily pemmeaklte ofR nade
with a formhptjep pRehteACLKESna that "Bé ydnFEAERE IHF D6 td phEneol ymer
backbone, such as Exanpl es 1A-1H and 2, above. Unexpectedly, the
presence 30 ngofaﬂgthyl nmet hacryl ate in the nononer conposition appears

to i nprove the aheadhkesdye Nayseerthat i abserdbandnk jet mporiattervaimkl, r egi ons
of the poly %qgg Welkd [ d

regi onsgt o] g%%g%&ﬁ%?:& %ﬁé aﬂ?fb%rt%eer} Isal%leg’ s%bgé?g ggg%q ﬁﬁlé’ngir&. or
sinmply di schlesibles sulistaats,ivesaid i adhasivenstlayesr orramerising or med

by apgi ¥bpEtbh e o/ iia ZEAuhaas:Hasr elfage Jchaer s4i@ afidcrete Nicro
array of slightly gbated dro%I%ts or dots, it WD .97/ 07991
PCT/ US96/ 13%0nes maJ) e separated from one’ anq&per alongegg}qcpstrlp

t he nonact i gyah@driagi;ons 222 fromthe
| 10 wherein a user may print an image into said adhesive
layer with an ink jet printer and then apply said upper
surface to the image-receiving surface, thereby leaving
the discrete zones of the adhesive layer that bear said
printed image on the image-receiving surface, but leaving
15 other zones of said adhesive layer on said assembly.

33. An image transfer assembly as defined in
claim 32, wherein said upper surface comprises a thin
layer of PVOH.

34. An image transfer assembly as definhed in
claim 32, wherein said discrete zones of adhesive are
printed dots of adhesive and said boundaries are edges of
said dots. :

35. An image transfer assembly as defined in
claim 32, wherein said discrete zones of adhesive are
defined by lines of weakness and wherein said boundaries
are said lines of weakness.

36. An image transfer'assembly as defined in
claim 32 further comprising a non-tack layer in between
said adhesive layer and said substrate, said non-tack
layer serving to protect said adhesive layer once said

5 adhesive layer has been transferred to an image-receiving
surface.
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activated regions. I n anot her enbodi ment (shown in phantomin Fig.

15(e)), twenpmgti of the adhesive | ayer geT/usogiisdos
attached to the aCtMMQMImuﬂﬂES{ﬁmA' (which are coextensive with the
i mge). The inmage 225 i%s adhere the object by the activated

adhesi ve regions 224, but the nonaétlvat ed regions 222 renmain secured

as well, though ot aghe
applied to a surface, 19t he a hg'lg?é?e forns éﬁ %’%%e%ﬁcee? gtrengtdhqi}gnd
Yet, becauseclpdmadfosi Whereinasaid non-‘éaeberlgmre mep&tym sxid

hydr ophi | i ¢, aithe639eD8agsi hitd said' eﬁw&a% apld Qﬁ“[drpfl;msé!"ai er.
Referring nowto FIG 16, a schematic illustration of 715 a ferent

configuration of an i mpri nt abl e, wat er - acti vat ed const ruction,
and its use, is depigged. An imdlge Ctrehsfeti @ssZhbly Sasi defdned imny

ways to tr of, FI G [ o] e

nunber ed as |rfiglgi 3%; ‘Qﬁqeg%%’é congtr gx?l oﬁggléarp?aﬁ% ?}%&% e&'G ?ﬁﬂever
there is al sadpesivecdayerapnd skidasabstrate risp hydrophobicer - r esi st ant
mat eri al 226, having an inner face 226a and an outer face 226D,

sandw ched between the ' of water-activatahl e pol yrrer 214 and
rel ease |iner .+ Thh® égﬁ§@rufc]f?’6ﬂ fex assembly mfosdefidgdcir (o 25

t hat shown i@8l&life 361,5 wnéﬂeihs seqm)mwﬂt-ﬁabnvq.ayfe&r in be®w@E esabdn | ar
smal | di nensj th| sses wat err# stant | ayer 226 can

be opaque buf 8ﬂf"r§?¥e &y 5r 818 £81¢ s“?s}l’%aﬁse md can be forned, for

exanpl e, of a polyneric material, such as Ml ar[err] or a 30 simlar

flexible, durable, jgaterani &ﬁﬁlglébl‘@rgﬁéféfalalssemblmy Lj@fﬁ ed

construction 212" is prepared in~a conventio manner or exarrpl e,
by | ami nati nglaime|¥ascwheReiny gaid, upper surface is substantially

continuous.

41. An image transfer assembly as defined in
claim 1, wherein said upper surface comprises discrete
zones separated from one another along boundaries.

42. An image transfer assembly as defined in
claim 1, wherein said adhesive layer has a density of
approximately 20-35 grams per square meter.

43, An image transfer assembly as defined in
claim 32, wherein said boundaries are arranged in a fine
grid pattern.

44 . An image transfer assembly as defined in
claim 32, wherein said adhesive is hydrophilic.

45. A method for printing an image onto an
assembly, then transferring the image onto an image-
receiving surface, the method comprising the steps of:

preparing an assembly as defined in claim 32;
5 printing an image onto said assembly;

"



a wat er-resistant rayer—226;—and-coati ng an adhesi ve | ayer 214 onto

t he out erw{,g%.ggG resistant |ayer 35  226. pdpRistEiNos
i nsol ubl e, transpa ”" ﬂ”ﬂ% an even be used in place of the

rel ease liner, in s nts. _As in the enmbodi nent depicted in
FIG 15, VIO 97/ 07991 44

PCT/ US96/ 13908 - n.,t

adhesi ve constr J&?%}‘P%l?lq su%?/r ]ﬁyer of salhd %%[sf&b)}y I%Sﬁt I%ue'en
exposed to e:_mg@-mmivmusurface,oandm sture such as the water in a
wat er - based i nk, P Q?J.n% saq’.ﬁl %E%It é i PEGR el 34 5 e~recei (f.n% t he

(pressure-sensit S g printed on and-acfivate
sane neFitiefaes, ddhereky %‘Iﬁd shishn inags gons saif ndmpge-

enbodi negts,rgggu@yﬁi strfscadvant ageous to print the i mage in reverse
(as shown in FIG 16 %c)), for reasons that will now be described. 10
After the inage is printed onto the construction, the rel ease |iner
may be renoved and t-he r drmiethogl sodefiiaed in chaimwiih wheareimesaiatiher ed

to an_objegle, of! %eélq%éﬁtsalf%eggpgﬂb nceég] rﬁiéi@eg"aﬁﬁﬁei-‘i%’gﬁ@m

| ayer 226 is nspar ng reverse printing-beco
15  appar er@ortiom @ﬁoﬁﬂiﬂnaﬁl@lYS( pyerpbgaringdtheadmage to @wsid uct | on

228 is adhesi{ygho-Pbétafiegt Os@rPaté) € Wih the remainder of said

5 adhesive layer remaining attached to said assembly.

47. A method as defined in claim 45, wherein said
step of placing said upper layer of said assembly against -
the image-receiving surface further comprises applying
pressure to said assembly to press said assembly against

5 said image-receiving surface.

48. A method as defined in claim 45, wherein said
discrete zones of adhesive are printed dots of adhes:we
and said boundaries are edges of said dots.

49. A method as defined in claim 45, wherein said
step of printing an 1mage is performed by an ink jet
printer.

50. A method as defined in claim 45, wherein said
step of printing an image is performed with a water-based
ink pen.

51. An image transfer assembly for transferring
an image that is ink jet printed on the assembly onto an
image-receiving surface, comprising:

a flexible substrate;

5 an upper surface that is substantially permeable to
ink jet printer ink and that is non-tacky prior to print-
ing, and that is substantially continuous; — ~— -~ -- -

This Sheet Has Been

U



with the activated regions 224 of the polyner layer in di rect contact
wth th resi stant | ayer 226 o |, sposed
therefr%%@g? "a»ﬂ”ﬁm "! Smgl si bl e through, and prgkﬁﬁcqsg%ﬂ%’g# t he

t ranspar ent yer 226. Had the inmage not been reverse
printed, it would appear to be "backwasds™ once t he printed inmage

construction 228 was attached to the bottle, at least fromthe
perspective of @i BYAREPPAldic ;adhesive laygrndn (RetweaRosdid HPRRE | e.

Rﬁver se i megerpacat ANG said €lexebBle EhbstRate e@ax&)fdd&%@.\f@fldﬁler si ng
the |

of both.text and pictures rcia e from
Adobo, MndcrorREiaany BATEoER ames Hebnr st Fro obr.dndther Jlgnd " orty
as "L-View, bonndabeeslpwslaaaldenﬂliesnwdz hkaﬁér havtm'tglea density ofThet present
i nvention h e nd s@bgg ral exanpl es and
enbodi nment sfé%Q? Qgﬂféﬁihgﬁglg tgcri'atmhs |l‘p per son havi ng ordi nary
skill in tﬂenanrt?§kv\/rlﬁé’l¢1’t HiiTs lPﬁWéfh?m oﬁaéér?éhﬁﬁl\mel llayes andite 35

that vari at §89qagdpaR¢aitieCatdHa OhohbaeRNMPSidr 0O86rving teRigFdEdst
di mensi ns and _ot ggr el e nts reC| ed helg7 can_be gr ctlcbed Wi t hout
depart?‘ g P3NP REDERIYS | L& FBis7 afhrpive laye

PCT/ US96/ 13ePa@8nsferred to an image-receiving sur¥ace;

— wherein a user may print an image into said adhesive
layer with an ink jet printer and then apply said upper
surface to the image-receiving surface, thereby leaving

20 the discrete zones of the adhesive layer that bear said
printed image on the image-receiving surface, but leaving
other zones of said adhesive layer on said assembly.

52. An image transfer assembly as defined in
claim 51, wherein said discrete zones of adhesive are
printed dots of adhesive and said boundaries are edges of
said dots.

53. An image transfer assembly as defined in
claim 51, wherein said upper surface comprises a thin
layer of PVOH.

54. An image transfer assembly as defined in
claim 51, wherein said boundaries are lines of weakness
arranged in a fine grid pattern, such that said zones are
arranged in a fine array.

55. An image transfer assembly as defined in
claim 51, wherein said zones are no more than
approximately 1 mil wide.



For exanple, the- irHeFeeeth vity of the adhesive can be enhanced by

‘coatin m cron) | ayer of yvi ny a}il%of

pol y- h%roxyet P‘ly] ﬂﬂhm !""ﬂ"'”gﬂ;l HEMA) , or SI m | ar hydsgop ilic
-pol ynmer on the o b of the adhesive layer. (If p-HEMA is
enpl oyed, it should be applled adba~dilute -- less than 5% --

sol ution, to oid |nco at|b| t he enul si on ner s

Such a coati ng, ~dry® brav ﬁ‘éétwh?fot 25FY 1Faﬂ:ﬁmp glt*%’? t he
construct ioump:phsingul ar | y | f the construction is 10 sel f - wound.

A PVQH-coat ed, sel {wo ! el NESrRER] £rom W RILEreuot0
bi axially oriented poI ypropy en % ofh & transparen wat er
i nsol ubl e mohomexser comPrising, r bpsgde Ithel’theand'—Qﬁ?el avgight de?mar
correspond?ggoﬁ,gr a5 1E, above. More particularly, a 50 micron thick

BOPP iI'm haVing a high ener si de 38 dyne/ cm surface t ensi on)
and a | ow energy sf@& (32" gg'ﬁé‘/ c?'ﬁ’g‘g\" ° abant P RETCEBYi ¥ with the

adhesi ve, wéightoef onéodt more alkyb apwybates, sﬂmarelmylegréwrﬁe”]) or,
appr oxi Mt gh YR ndd £rBhohBBie! Il € apout 8 calMBP YL (| and 1) vere

prepared by w surtace energy si ‘the BOPP filmwth

acrylic poI ylﬁbﬂ The firogh pilyy léljrtaceaMtg)Z%l percens "byick"
5ide) was G?i@ﬂﬁ f,feﬁhgggqnchgqragg.w th a th| n (<0 m crons thick)
| ayer of po n octa car banat e a non-siljcone

rel ease material . Y $pdci fi c&FPfp about 2 fq Wﬂ"ﬁ&ﬂ 1§CP§H€GW’— B¥ vaight,

(PVODO) , aoﬁO{h_ﬁytLl aeetate; rel ease material. Al ter nat | veI y, ot her
rel ease materials cal ‘be USﬁd After t he_.acr ner s _dried,

Sanmpl e 30 | was égét ed withia ¥ PRE| a{'y t8'f ) awﬁﬁ g §‘§Ii
cont ent ofwéightitofi webhacryyhe wmesscrhhmcmtzildg/n{:earI}l:thure of

methacrylic and acrylic acid;

' (e) a positive amount up to about 30 percent by
weight, based on the total weight of monomers, of methyl
methacrylate; and '

said polymer being non-tacky at room temperature when-
dry, but tacky when wet.

57. A composition as recited in claim 56, wherein
the monomer mixture further comprises a positive amount
up to about 5 percent by weight, based on the total weight
of monomers, of a hydroxyalkyl methacrylate.

58. A composition as recited in claim 57, wherein
the hydroxyalkyl methacrylate comprises hydroxyethyl
methacrylate.

59. A composition as recited in claim 56, wherein
the alkyl acrylate is selected from the group consisting
of butyl acrylate, ethylhexyl acrylate, isooctyl acrylate,

and mixtures thereof.

60. An imprintable construction suitable for use

TN

in an ink jet printer, comprising:




Sanple 11 was coated with a thin |ayer-of PVOH having a sol i ds cont ent

carp os 0% THRMMAMEERMAN sy coct gt ceepmmeeiine: "on

the hi gh surface energy *‘ € of the BODP film No rel ease coatlng was
needed on WO 97/ 07991 47

PCT/ US96/ 13908 t he back side of
the BOPP film ﬁuew?Be?fchﬁWEﬁPﬂ&eeacryl’éhe‘?‘@f?"sh?’f%? BRe IS8 was
dri ed, Sanplin |dny vrise of cIaimed56+5h, 3doatkeddeonPadOrdelsds?2d 1gndrer r] coat
wei ght), and Sample 1V was coated with 1.5% solids PVOH (<0.12
g/mMerr] 5 coat weight). Al four sanples were fed through an
ink jet printer 6hnd Amagitpuintable censkrupydens as acecitedudrn o i nk

absorption tdywplghed hef&)f%ﬁ”@o‘ﬂ@:ﬁrﬂ@ﬂ | &/ af PO% £p PO %Hﬁér 1nsc:|l%¥ﬂreS the

pol yner becang tack e i nmage could be 10 transferred t

substrate asf-‘a?-ml “’-}%%%d b?&ﬂ&% e agmplig e@*?%?h@nnéﬁdl ﬁ&’@ed
part. The e pewgnr Eivier . wat er i nsol uble BOPP filmprotects the inage
whil e allowing it to be viewed when adhered to a substrate.

It will be appreciated that this aspect of the 15 I nvention is not

I|m ted to constructédns Aadeimprintable construction as recited in

claim 61, wherein the water insoluble film is transparent.

63. An imprintable construction suitable for use
in an ink jet printer, comprising:
a water-activatable, acrylic composition as recited
in any one of claims 56-59, coated on a transparent,
flexible, water insoluble subgtrate.

64. An imprintable construction as recited in
claim 63, wherein the water insoluble substrate is a-
polymeric film.

65. An ink Jjet-imprintable construction,
comprising: _
a polymei:ic film having a front side and a back
side; and '

a layer of a water-activatible, acrylic material
coated on the front side of the polymeric film, said
acrylic material being non-tacky when dry, but tacky when
wet.

66. A construction as recited in claim 65,
wherein the polymeric film comprises biaxially oriented
polypropylene.

67. A construction as recited in claim 65,
further comprises a layer of polyvinyl alcohol or

heet Has Been Reﬁaced

TG



biaxially oriented p01ypropylene but kas a broader scope t hat

enconpa eneral preferably F%H?ﬁ@r wat er
3&8%7)8949)‘ mgiluml w poI yol ef i ns, pol yester 6fiShos

I nsol ubl e f1117s,

pol ystyrenes, and such filnms have a front side and a
back si de. The relatlve surface4§néTgy of the two sides may be equal
or une l,ven f have a energ si de_an

hi gh energy89i88yd§Pﬁ¥F§P§ ﬁ&?cfgléﬁfé cS&Ftﬁ tne BeFYLig in

pl ace of pomytenyhloctadecyl carbonate. Such 25 coatlngs are known in the
art, and include silicones and ot her materi al s. In sone
enbodi nents, it is advantages to score or die cut the release |iner

and/or the water in&8lubl & | gpastructiom agi greeiked r dipvaladmel 651 nati on)
of the rel e@ﬁﬁthbﬂe&oigrzs&ﬁ@mat h@128RS icta it BiF tHWesEsR 3 Yde of

Various further |cat|Q and changes may be enpl oyed w t hout
departi ng f%gﬁ1PgEY§ﬁ TG &Hﬂ‘scope of the invention. Thus, as
descri bed herei nabove, instead of using hydrophilic or repul pable

adhesi ves, hydr ophogbc 35A g ?‘%%E'R‘%&h%%SILEVer éév% gag%at?ﬁe

activated, or water esl ves
i magi ng |ayghere1n the mqinwggiggq;lm’s front 51de and back side have

PCT/ US96/ 1339§qua1 surface energies. - 35 -
70. An ink Jjet-imprintable construction,
comprising: '

a polymeric film having a high surface energy
front side and a low surface energy back side, and
_ a layer of water-activatable, acrylic material,
coated on the front side of the polymeric film, said
acrylic material being non-tacky when dry, but tacky when
wet,

71. A construction as recited in claim 70,
wherein the acrylic material comprises a composition as
recited in any one of claims 56-59.

72. An ink jet-imprintable, adhesive
construction, comprising:

a polymeric film having a low surface energy front
side and a high energy surface back side;

a layer of water-activatable, acrylic material,
coated on the front side of the polymeric film, said
material being non-tacky when dry, but tacky when wet; and

a release coating on the back side of the film.

73. A construction as recited in claim 72,

wherein the acrylic material comprises a composition as
recited in any one of the claims 56-59.

i “‘h



wi th appropriate ink solvents so that the ink wll penetrate this

i magi g eihessee; | aver. Al'so, instead of Mlar, opbpiyshépdaparent
pl astic or opaque | ayers nay be enpl oyed as the support layer. For 5
the outer detackifying layer, a very fine netallic or cloth mesh with
an open weave may be enpl oyed; and ot hef8 subst ances havi ng conparabl e
properties may be substituted for those nentioned hereinabove. It is
al so noted that the ink jet absorbing |ayer nay be detackified
relative 10 to the ink jet /pgiRter 3V applying strips of paper with

a silicone coating facing thE’Ia gsivg, and with the | ongi tudi nal |y
extendi ng strips of paper matched to the spaci ng of the drive wheels
of the ink jet printer; and t he adhesive | ayer fay be fully activated
following 15 application of an ink jet inmage to gfeas of,,t he adhesive

| ayer not covered by the strips, by peeling off th rips.
Furthernore, the present inventionis not limted/Zo use with ink-jet
printers, bu tifixeed/ yhdA) ey 4 1 Rt eyAang” \nks. Ot her
met hods of, i nfus{ng_an /.~ Loks 211] _ nver _wAh_ i quid ink
to defin R BRI R B9t ‘ SR abN-t ack
|ayer on its vaiEttrrhesirorsap e et s lor exanpl e,
a-user coul g8 1 Ntz R N Uis M assenbly
using a felt-tipnor\other ge 3 t ex- based\i nk of the
type used in ink Jje pyi nters. nsequently, the rm 1 nk jet
printer” is not strictfly limted to ink jet printe‘g, but enconpasses
ot her nmethods of printing gghat utilize ink jet printer-"30 type ink.

A further application of the enbodinment of Figs. 7-14

SUBSTITUTE SHEET (RULE 26)



Is as a replacenent for doubl e-sided adhesi ve tape. For exanpl e,

suppose fR/yPAPFBeants to adhere a star-shaped obj ect peifukodniegdow. A
typical way to stick the star- 35 shaped object onto the window is wth
strips of doubl e- si ded tape. However, this approach can be

troubl esone because the tape cones2i/# strips rather than in a star

WD 97/ 07991 PCT/ US96/ 13908

- 36 - shape. The user could cut the strips with sg oy to

forma star shape, or cgﬁy(;paref ly place several str
di fferent |engths adjacén 6 on®”another to

but either of these approaches 5 Is time consum ng
To prevent such frustration, the usgi may i nstead
onto one of the enbodinents illustrede ' [
transfer the star shape onto
t hat defines the 10 star remai
will be sticky. SET '

doubl e sided tape, Tdirectly ontg/the
star i mage.

adhesive is scoregf or die 2 S ). ads AR

of ten frustrating.
int a star shape

16

vet”

XXX E)

XXX Y]

M
ote
.....
""""""
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added to the adhesive |ayer. The adhesive typically has very high

cohesi onxw@9lodebe 9l ass beads serve to break up the cphefis9igelo
smal | zones by creating voids where there i s no adhesi ve.

Consequent |y, when the user applies 20 the freshly printed adhesive to a
substrate, only the printed area$y/®f the adhesive will adhere to the
substrate. As the user pulls the backing sheet away from t he
substrate, the glass beads allow the printed adhesive to break cleanly
away fromthe unprinted adhesive, |eaving 25 only the printed adhesive on
t he substrate. The gl ass beads will typically be within the range of
100 m crons to [err] ml| in dianmeter, and perhaps even snmaller. O her
types of small particles, such as starch, salts and/or ot her

particles, be | oyed rather than glass 30 particles.

Accor di ng ne pfysent invention.is not |imted precisely to the
arrangenents as shown in the draw ngs and as described in detai

her ei nabove. It should al so be understood that ,the figures are
not 35 production draw ngs,- but are intended to i | 11d5trate

concepts, and the relative dinensions in the figures g0 not

necessari | y JRCRSUIAKIFICATION LOAUNG Hé|
PCT/ US96/ 13908

97/ 07991

147

e 3:*'PRESSUR£ SEN.S‘ITIVE ADHESIVE enaes
= R : o o

167

RELEASE LAYER

W

62
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3.. Anink jet printing inmge transfer nethod according to claim 1l wherein

t he adhesw@9terger i s hydrophobic. 4. An ink jet pr+ ' 9 %Q@?e
tr.ansfer method according to claim2 wherein said adhesive Qb@g‘v
pressure sensitive adhesive. 5. An ink jet printing image transfer

met hod according to claim1 Wwherein said/Bdhesive | ayer is detackified by
| ocating an ink jet printingYnk porous outer layer on the adhesive |ayer,
said outer |ayer per &N\ing at \] east 10 percent of the ink fromink jet
printers to pass thrn§§v us layer into said adhesive and the

det acki fi ed adhesin§§\ \ by renoving said porous |ayer. 6.
An ink jet transfey ne to claim5 wherein said porous outer

| ayer is water per N\ ARNink jet. transfer nethod according
to claimb5 wherei ¥ t heg X N\ rel ease\l iTher between said porous outer |ayer
and said adhesive]l?mé% ink jet printed i mage transfer

met hod accordingto SRR adhesi ve layer is activated by
heat and pressure.

!
!
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-.39 - 9. An ink jet printed image transfer method according to
claim1l ' I d adhesive |ayer is detackified by |ocating an ink jet
pLinting inaggg?ﬁﬁs | ayer over the adhesive layer, said porﬁﬁgng%?gﬁm%eing
formed of finely divided particles uniformly dispersed on said adhesive

| ayer . 10. An ink jet printed§/fgage transfer nethod according to
claim9 wherein said particles are round spheres. 11. An ink jet
printed i nage transfer nmethod according to claim9 wherein said particles
have the sane refractive i ndex as the adhesive |ayer. 12. An ink
jet printed image transfer nethod according to claim 11l wherein. said
particles are starch particles or polyvinyl alcohol particles. 13.
An i nk j?fl@i?nte ifage transfer nethod according to claim 1l wherein said
adhesi ve’l reis ivated to a tacky state by the addition of water.

14. An ink jet printed inmge transfegppthod according to claim1 wherein
said flexible base | ayer o3

116
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15.. An ink jet printed i mage transfer nethod according to claim1l wherein

said flexiWPS2%9¢ | ayer i s opaque. 16. An ink jet printed imge
transfer nmethod according to claiml1 wherein there is |ocat S HUEPREEP085 5 o

fl exi bl e base | ayer and sai d adhesive |ayer a rel ease liner. 17. An
ink jet printed i rage transfer nethod a&@rding to claim 16 conprising the
additional step of renoving said flexible base |ayer from said adhesive

| ayer after adhering said imge transfer sheet to a substrate.

- 40- 18. (cancel ed) 19. (cancel ed) 20. (cancel ed)
21. (cancel ed) 22. (cancgel ed) 23. (cancel ed) 24.
(cancel ed) . 25. (canceled)§§ 26. An i mage fer sheet for
use with ink jet printefg co Klﬁ@g 2
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a flexible“gfse | ayer which is non-porous to ink jet printing inks;

an ink jet ¥#M7P9g i nk absor bi ng adhesi ve | ayer coated ont I ase

| ayer; and an ink jet printing ink porous detackifyi ngpcgﬁpg?é?ﬁ:’i‘{’er,
said porous |ayer permtting at |east 10 percent of the ink jet printing
ink to pass through the porous |ayer ingg8said adhesive |ayer. sai d
i mge transfer sheet further conprising a release coating between said
fl exi bl e base | ayer and sai d adhesive coating and a transparent

det acki fying | ayer betw&n said {l exi bl e base | ayer and sa&p rel ease _
coat i ng. 27. (camgel ed) N 28. An i mage transfeggsheet foruse
with ink jet printers oMl ng: a flexible 8ase | ayer which i
non-porous to ink jetXpri i

b
adhesi ve | ayer coated®™
i nk porous detackifying o
10 percent of the inijet
into said adhesive | &™y;
by an ink jet prin [
sai d porous | ayer bei
di spersed on sai d aghes\
- 41- 29. ANt
particles are round

)
-

Z)
£~

!E!Eﬂ;’.“éﬁ

T

/

228

REMOVE
RELEASE
LINER

* ALY >
:.!_ XS

/224

- :
& 2 \ @2 H
\_4 @ |
o &
1, N
W
- Q<
o Q
NS 8
S ~

2160

2/26b 214
I PRI e /%
226 | k\
/ 226a
16

(
216b

FIG.

&

214

SUBSTITUTE SHEET (RULE 26)



spheres. 30. An image transfer sheet accor t CIS@ QQB
sai d -particles have the sane refractive index as tm i I i?r'@ﬂ

ve | a
31. An inmmge transfer sheet according to-8Bai m 30 vvherg ﬂaétSEIPeﬂQQ?
are starch particles or polyvinyl alcohol particles. 32. An imge

\%ansfer assenbly for transferring an image that is printed on the assenbly

1to an CEAMS: ecei vi ng surface, conprising: a flexible substrate;

(€

an upper surface,that .i,s substantiall e abl.e to ink jet printer ink and
that is _non-E‘ackﬂ@fCW&né'”Mgfrﬂ?_‘geﬁbaf‘séﬁ%eﬁl%w%“gHQM?'ve | ayer that
absorbs ink jet phi Rigfing AimapRivitAA B8R jo BriRfhd Bk of alRIAMRERd AddiveRRRE of

surface and said flexible substrate, said adhesive |ayer conprising
di scr et earz dmage dragdsfen shekir which cunsistst essentiadliydofias cinkt et zwintisg nink dbsorbing

separated fro anot her al gng sai d b-,oundari es; .Sajd assenbly
havi ng awdj%ﬁss.lﬁlfwgamﬁ&agm iRk iR} Refpig; %ﬂypmmg%ﬁ%@siaygznon- tacky

at room t enper at ghe .k ?’mﬁa printed node

i medi ately aftew)pﬁﬁaﬁhégﬁﬁa&%fdg%gﬁ y ﬁlgis‘g&gg’ﬁ%s of said upper surface

that are printed(c)r adheringysaidtinnagetranoRe shedt ai bubfRfe byuspplviagt thattacitye
free of printing are non-tacky; wherein a user may print an i mage
i nto sai #ibgsiNelayertolsaidspbsifates an ink jet printer and then apply said upper
surface to the inage-receiving surface, thereby |leaving the discrete zones
of the adhesive | ayer that bear said printed i mage on the inmage-receiving

surface, butz| eaxhngkGeh prinBAY fhagt tramifel ASRA! a6BordmEtlo CRIM Y WIRAIRSRIdY -
adhesive layer is hydrophilic.

3. An ink jet printing image transfer method according to claim 1 wherein the
adhesive layer is hydrophobic.

4. An ink jet printing image transfer method according to claim 2 wherein said

adhesive layer is a pressure sensitive adhesive.

5. An ink jet printing image transfer method according to claim 1 wherein said
adhesive layer is detackified by locating an ink jet printing ink porous outer layer on the
adhesive layer, said outer layer permitting at least 10 percent of the ink from ink jet printers to
pass through the porous layer into said adhesive and the detackified adhesive is activated by

removing said porous layer.

6.  An ink jet transfer method according to claim 5 wherein said porous outer layer is

water permeable.

7.  An ink jet transfer method according to claim 5 wherein there is a release liner

between said porous outer layer and said adhesive layer.

8. An ink jet printed image transfer method according to claim 1 wherein said

adhesive layer is activated by heat and pressure.

L
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33. An image transferassenbly as defined in claim 32 Wé?sn d
surface conprises a thin [ayer of PVCH. P?, . An im?€J miﬁepa
assenbly as defined in claim32, wherein sagd discrete zﬁtﬂEA{b}Sq SER 1907
are printed dots of adhesive and said boundaries are edges of said dots.

‘42 - 35. An image transfer assenbly as defined in claim
32, wherein said discrete zones of adhesive are defined by |lines of
weakness and erein said houndaries are sai i nes ,.of weakness. . )
36. An image tr an&‘e‘PEa! 898‘“9 Unagg Mranstey ’P?fgﬁﬁ!l AreRrding: tor clawn 1 gyhsrainisaid o
non- tac ; :
non- t ack TLggE oy 13 UHERTICE By JoQAgah W o PRROANILTORIIT oY i alfife
| ayer hadaymresaid peroik dayee being farmédraf)finelp dividedparticles aniformly dispersed on said37.
An image transfer assenbly as defined in claim36, wherein said non-tack
| ayer in a9BesEIAYLa; d adhesi ve | ayer and said substrate is a hi gh-gl oss
| ayer. .

10. An ink jet printed image transfer method according to claim 9 wherein said

particles are round spheres.

11. An ink jet printed image transfer method according to claim 9 wherein said

particles have the same refractive index as the adhesive layer.

12. An ink jet printed image transfer method according to claim 11 wherein said
particles are starch particles or polyvinyl alcohol particles.

13. An ink jet printed image transfer method according to claim 1 wherein said
adhesive layer is activated to a tacky state by the addition of water.

14. An ink jet printed image transfer method according to claim 1 wherein said flexible
base layer is transparent, |

15. An ink jet printed image transfer method according to claim 1 wherein said flexible

base layer is opaque.

16. An ink jet printed image transfer method according to claim 1 wherein there is

located between said flexible base layer and said adhesive layer a release liner.
17. An ink jet printed image transfer method according to claim 16 comprising the

additional step of removing said flexible base layer from said adhesive layer after adhering said
image transfer sheet to a substrate.

Iy
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38. An image transfer assenbly as defined in claim regugsai

non-tack | ayer in between said adhesive |ayer and ﬁ&].gﬁstghjlf390§

hydr ophobi c. 39. An image trgysfer asse ' y 1Q0
. Clai m 36, wherein said non-tack layer in b@?ween sai dmgﬂgﬁgﬁgpang
\ d substrate is PVOH. 40. An inmage transfer assenbly as
Tefined in cligj m(canceleler ei n sai d upper surface is substantially
cont i nuous. 41. An image transfer assenbly as defined in claim
1, wherein sdPd (gaveeledurface conprises discrete zones separated from one
anot her al ong boundar.i es. 42. An image transfer assenbly as
defined in c g'i m-T, %ﬁ ein said adhesive | ayer has a density of
appr oxi mat el 91 20(3Rclledy’s per square neter. 43. An inmage
transfer assenbly as defined in claim32, wherein said boundaries are

arranged in 32fi feangeled) pattern.
- A8 23. " (canceled)

24. (canceled)

25. (canceled)

26. Animage transfer sheet for use with ink jet printers comprising:

a flexible base layer which is non-porous to ink jet printing inks;

an ink jet printing ink absorbing adhesive layer coated onto said base layer; and

an ink jet printing ink porous detackifying outer layer, said porous layer permitting at
least 10 percent of the ink jet printing ink to pass through the porous layer into said adhesive
layer.

said image transfer sheet further comprising a release coating between said flexible base

layer and said adhesive coating and a transparent detackifying layer between said flexible base

layer and said release coating.
27. (canceled)

28. Animage transfer sheet for use with ink jet printers comprising:

a flexible base layer which is non-porousto ink jet printing inks;

an ink jet printing ink absorbing adhesive layer coated onto said base layer; and

an ink jet printing ink porous detackifying outer layer, said porous layer permitting at
least 10 percent of the ink jet printing ink to pass through the porous layer into said adhesive
layer; .

wherein said adhesive layer is detackified by an ink jet printing ink porous layer located
over the adhesive layer, said porous layer being formed of uniformly divided particles

uniformly dispersed on said adhesive layer.

e
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44. An image transfer assenbly as defined in clai n?ﬁT/‘d&reg'rbﬁiw 90 8
ddhesive is hydrophilic. 45. A net hod f op I Y '
onto an assenbly, then transferring the i-ddge onto aﬂﬂﬁ%@g %;’QEW997

surface, the assenbly conprising a flexible substrate; an upper surface
¥§%£at is substantial|y permeable to ink jet printer ink and that is

n-tacky pri28r #An inage:trangfer shept ascordingstp\alainpy@ whergin saidsparticles ane joand
printer ink, said adhesive being in between said upper surface and said
erxiM(aékﬂEﬁraie, sai d adhesive | ayer conprising discrete zones and
boundari es, such that said discrete zones nmay be separated from one anot her
al ong said b- oundaries, wherein a user nmay print an imge into said
adhesi ve | ay80. wiAnhmege irahsfershegsacenrding s daih 28 whepdiy said patticlep baveshe s@ue t o

t he i mage-receiving surface, thereby |eaving the discrete zones of the
adhesive“#%?@YeWﬂﬁgmﬂﬁﬁ VﬂhﬁﬁWnted i mage on the inmge-receiving surface,
but | eaving other zones of said adhesive |ayer on said assenbly, the nethod
conprising the steps of: printing an image onto said assenbly;

pl aci ng sai d3uppan intage trankfes shebt ascording to afinn30 whefein 8aid Partivley are Rarch
surface; and peeling said assenbly back fromthe inmage-receiving
sur f ace, partieleserpalyvinyladcobel partidlelse on sai d i mage-recei vi ng surface.

46. A nethod as defined in claima45, wherein said step of peeling said
assenbly back involves adhering a portion of said adhesive |ayer bearing

the image to033ajd iindpdRansf@aSienibgfor WahsfeRing Wnlithapé that R'Prinkdn thé a§s€‘m@k’
adhesi ve |l ayer remaining attached to said assenbly. 47.
met hod aentdah image-rencivingisunfak®, compristngy sai d step of placing sai d upper

| ayer of said_assgenb agai nst the image-receiving surface further
conpri ses 'apﬁﬂﬂ“ﬁffsﬁ*’é%‘%re to said assenbly to press said assenbly agai nst

sai d | mge- I 4f fhner Bekfitd il fsubstantially permeable to ink jet printer ink and that is non-tacky
prior to printing; and
an adhesive layer that absorbs ink jet printer ink, said adhesive being in between said
upper surface and said flexible substrate, said adhesive layer comprising discrete zones and
boundaries, such that said discrete zones may be separated from one another along said b-
oundaries;
said assembly having a first, pre-printed mode in which said upper surface is non-tacky at
room temperature prior to printing, and a second, printed mode immediately after printing in
T which only those zones of said upper surface that are printed are tacky, whereas zones of said
upper surface that are free of printing are non-tacky;
wherein a user may print an image into said adhesive layer with an ink jet printer and then
apply said upper surface to the image-receiving surface, thereby leaving the discrete zones of
the adhesive layer that bear said printed image on the image-receiving surface, but leaving other

zones of said adhesive layer on said assembly.

33, An image transfer assembly as defined in claim 32, wherein said upper surface
comprises a thin layer of PVOH. | '

34. Animage transfer assembly as defined in claim 32, wherein said discrete zones

of adhesive are printed dots of adhesive and said boundaries are edges of said dots.

A

AMENDED SHEET



48. A nethod as defined in claim45, wherein said E(g reQ 29/ ¢ 3 ? 0
adhesi ve are printed dots of adhesive and said bou

fes”are edges”o
49. A nethod as defird@-in claim Mﬂse gSEPﬂgg?

8
d
p

dot s.

N\ Of printing an image is perfornmed by an ink jet printer: -44-

\ A nmethod as defined in claim45, wherein said step of printing an i mage
s perfornmed with a water-based ink pen. 51. An inmage transfer

oSS Y, ot 2351 B Bl gt i 5 s Rl TR

an upper of YiHed ' Wahlne g [ {Snd'a?ifef
IS ggn- t a%ﬁya}%raié%ﬂ?ﬁt%}lgrﬁiéﬁﬁ ng, arsfgﬁ'g hat Qx:egx gﬁ%s?’?ant Ial 'y continuous;

t hat

a hydr opwehknessdhesi ve | ayer in between said upper surface and said

fl exi bl e substrate,

Bfe & linkf and

sai d adhesive | ayer conprising discrete zones separated

from one anot her al ong boundaries, said adhesive |ayer having a density of

t | t i Rat gl y: o - e
bet woan say d adhati o ape el BEEHIE ERIR B caim 32 RupEohiits FYB

in

Serving
t o prot eick I@jed i GoRAdex Baldoydhiesioé tHier and BaidHubstrate, sail/ fon-tieR 1HRERerving to

transferred to _an _i nage- receiving surface;

protect said adhesive layer once said adhesive layer has been transferred to an image-receiving

surface.

37. Animage transfer assembly as defined in claim 36, wherein said non-tack layer
in between said adhesive layer and said substrate is a high-gloss layer.

38. Animage transfer assembly as defined in claim 36, wherein said non-tack layer
in between said adhesive layer and said substrate is hydrophobic.

39. Animage transfer assembly as defined in claim 36, wherein said non-tack layer
in between said adhesive layer and said substrate is PVOH.

40. An image transfer assembly as defined in claim 32, wherein said upper surface

is substantially continuous.

41. An image transfer assembly as defined in claim 1, wherein said upper surface

comprises discrete zones separated from one another along boundaries.

42. Animage transfer assembly as defined in claim 1, wherein said adbesive layer

has a density of approximately 20-35 grams per square meter.

43, Animage transfer assembly as defined in claim 32, wherein said boundariesare

R
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wher ei i nt i i nt i d adhesi M@ t K | §K3)]
erein a user may print an inage into said a esweﬁ ec_(‘ﬁ'vi?@/'&gl(?oe

printer and then apply said upper surface to the i mage-re syr )
t hereby | eaving the discrete zones of the-4dhesive |ayer gﬁ{ { 2sSEP 1ecy
rinted i mage on the inmage-receiving surface, but |eavi nUD er zones of

i d adhesive |layer aon said assenbly. . 52. _An_inpge,fransfer
asSsenbly as defi ng‘& NH%FM&F’W@W@‘YM’&“HPEW@ZWHW‘& ivg &s
are pri nWﬁcOf adhesi ve and said boundaries are edges of said dots.
53. An ineuge transfer assenbly as defined in claimb51, wherein said upper
surface conprises a thin |ayer of PVOH. 54. An imge transfer
assenbly as defined in claimb51, wherein said boundaries are |ines of
weakness ar r anged4$-nAamethad formirmting an émage ente An asrgmbly ithentranstertingthe imageyed

in a fine grray. .. 55. An i e transfer assenbly as defined in
cl i m 51, ORI &R SRESSiFetiving T the AGPEm L SRR e PGP ENRYALS: 4upDof sEiace
-45 - that is substantially permeable to ink jet printer ink and that is non-tacky prior to printing; and

an adhesive layer that absorbs ink jet printer ink, said adhesive being in between said upper
surface and said flexible substrate, said adhesive layer comprising discrete zones and
boundaries, such that said discrete zones may be separated from one another along said b-
oundaries, wherein a user may print an image into said adhesive layer with an ink jet printer and
then apply said upper surface to the image-receiving surface, thereby leaving the discrete zones
of the adhesive layer that bear said printed image on the image-receiving surface, but leaving
other zones of said adhesive layer on said assembly, the method comprising the steps of:

printing an image onto said assembly; .

placing said upper layer of said assembly against the image-receiving surface; and

peeling said assembly back from the image-receiving surface, thereby leaving said image

on said image-receiving surface.

46. A method as defined in claim 45, wherein said step of peeling said assembly
back involves adhering a portion of said adhesive layer bearing the image to said image-
- receiving surface, with the remainder of said adhesive layer remaining attached to said

assembly.
47. A method as defined in claim 45, wherein said step of placing said upper layer
of said assembly against the image-receiving surface further comprises applying pressure to said

assembly to press said assembly against said image-receiving surface.

48. A method as defined in claim 45, wherein said discrete zones of adhesive are

printed dots of adhesive and said boundaries are edges of said dots.

49. A method as defined in claim 45, wherein said step of printing an image is

I

performed by an ink jet printer.
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56. A-water-activatable, acrylic conposition conprisi ggé - (

pol yner formed froma m xture of nmononers conpri sing, RSMn ?hé o?égos
wei ght of nononers, (a) fromaba4t 40 to abOﬂgEM‘.ﬁqgrsm1gg7
wei-ght of one or nore al kyl acrylates, the al kyl group Of C as from

abbut 4 to about 8 carbon atons; (b) fromabout 10 to about 20
"’ cent by weight of nethyl acrylate; (c) fromabout 2 to about
15 percent by Weig@t of vinyl etate;, . . (d) fromabaut 10 to .
about 25 percent \ﬁep’ﬁﬁ’("g&s %@Pﬁ‘glf’r tlajm 43c?"3?“§b$§}$ thpg?}palp&gg an RS I e
of net hac%e&' 3 05th 3G AL -BaseGint: (e) a positive anount up to
about 30 erdg@ﬁtwg‘)l} vveﬁ*%;fht,é(gasggn'on the total weight of nononers, of

met hyl net hacryl ate; and sai d pol ymer being non-tacky at room

tenperature when dry, hut tacky when wet. . . 57. A .conposjtion as
recited in clai m36, Apiwpage Kan aﬁ%?ﬂ:ﬁ%ﬁﬁf@&%@#&?%wﬂkg&n&tmﬂ

of *ronomcie weptattPord of i S AE R ool Daced on Lpe Lo T T Pl

as recited i n fi&dbRstbistratdier ei n the hydroxyal kyl nmet hacryl ate conprises
hydroxyet hyl nethacryl ate. . 59. A conposition as recited in
cl ai m 56, wheansupper surfage khat issvbstantiallyipermeableto duk jet printetiak gnd thet ismesitaekyng

of butyl acrylate, ethylhexyl. acrylate.. isooctyl acrylate, and m xtures
t her eof . pnor¥opnnung,an%@@t1§\%ul?sfﬂwl SMUREBYRt r uct i onsui t abl ef oruse in an

B e T e il
adhesive layer comprising discrete zones separated from one another along boundaries, said
adhesive layer having a density of at least approximately 10 grams per square meter;

a non-tack layer in between said adhesive layer and said substrate, said non-tack layer
serving to protect said adbesive layer after said adhesive layer has been transferred to an image-
receiving surface;

wherein a user may print an image into said adhesive layer with an ink jet printer and then
apply said upper surface to the image-receiving surface, thereby leaving the discrete zones of
the adhesive layer that bear said printed image on the image-receiving surface, but leaving other

zones of said adhesive layer on said assembly.

52. Animage transfer assembly as defined in claim 51, wherein said discrete zones

of adhesive are printed dots of adhesive and said boundaries are edges of said dots.

53. An image transfer assembly as defined in claim 51, wherein said upper surface
comprises a thin layer of PVOH.

54. Animage transfer assembly as defined in claim 51, wherein said boundaries are
lines of weakness arranged in a fine grid pattern, such that said zones are arranged in a fine

array.

55. An image transfer assembly as defined in claim 51, wherein said zones are no

O
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61.. An"inprintable construction as recited in claim®60,pf rf g ggoa
a~flexible water insoluble film sandw ched bet ween t he $aef UWW ¢ |gt Nann"

and the rel ease |iner. -45- i v
46 - 62. An inprintable construction as recited in claimb6l,
erein the water insoluble filmis transparent. 63. An

| Mprintable construction suitable for use in an ink jet printer,

conpri si ng: ter-acti abl e,,acrylic.conposition as recited in any

one of claims 56- é; \Qegg{eé-actbvr?@rlq,mg%%xépﬂspqucg%p&sxag. wat er insol ubl e

substrate. a polymePformA e MiRRleSo ABAbMES! doffprafg! BadeliSth e folad M

63, wherein the vvat%?yi nsol ubl e substrate 1s a pol yrreogi{bc ﬁgFm

65. Ani nkweightoPmionbmbtseconst ructi on, conpri si ng: a polyneric

e ng o o R RS S s o ot ey,
en wet ; Hei1 RSt bl 83 hos YR RABon Bl V000 CEY. (U 1A
met hacryl ate, coafy fosmiabsutd0ny hbsut 00 perckitiby weight of methyl acrylate;
(c) from about2 to about 15 percent by weight of vinyl acetate;
(d) from about 10 to about 25 percent by weight of methacrylic acid, acrylic acid,
or a mixture of methacrylic and acrylic acid;
(e) a positive amount up to about 30 percent by weight, based on the total weight of
monomers, of methyl methacrylate; and

said polymer being non-tacky at room temperature when dry, but tacky when wet.

57. A composition as recited in claim 56, wherein the monomer mixture further
comprises a positive amount up to about 5 percent by weight, based on the total weight of
monomers, of a hydroxyalkyl methacrylate.

58. A composition as recited in claim 57, wherein the hydroxyalkyl methacrylate
comprises hydroxyethyl methacrylate.

- 59. A composition as recited in claim 56, wherein the alkyl acrylate is selected
from the group consisting of butyl acrylate, ethylhexyl acrylate, isooctyl acrylate, and mixtures
thereof.

60. An imprintable construction suitable for use in an ink jet printer, comprising:

a water-activatable,acrylic composition as recited in any one of claims 56-59, coated on a

release liner.

61. An imprintable construction as recited in claim 60, further comprising a

flexible water insoluble film sandwiched between the acrylic compositionand the release liner.

I g
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66. A construction as recited in claim65, wherein Wﬁ mgbﬁ 10(190 8

-conprises biaxially oriented pol ypropyl ene. )yann
68. A construction as recited in claim®6546further cor‘rﬂn gozEEe“w

&oating on the back side of the polyneric film 69. A
onstruction as recited in claim®65, wherein the polymeric films front
i de and back sitk Anumptniebleapnstuctienas recitedgn elaim 61, wherein the water insoluble
-47- . 70. Ani nkj et-inprintabl econstruction, conpri si ng:
a pol ynelPLISEanSRAEEli ng a hi gh surface energy front side and a | ow surface
ener gy back side, and a layer of water-activatable, acrylic
material, coated on the front side of the polyneric film said acrylic
mat eri al bei ng nifh-Aminhprintiisiecehsiructionsuitatslé forwbein andbik jet printer, comprisihgy ei n
the acrylic materi al c%rrprises a conposition as recited in ang one of
cl ai ns 56- 5 Water-activatable,acrylic composition as recited in any one of claims 56-39, coated on a

transparent, flexible, water insoluble substrate.

64. An imprintable construction as recited in claim 63, wherein the water insoluble

substrate is a polymeric film.

65. An ink jet-imprintable construction, comprising:
a polymeric film having a front side and a back side;
a layer of a water-activatible, acrylic material coated on the front side of the
polymeric film, said acrylic material being non-tacky when dry, but tacky when wet; and
a layer of polyvinyl alcohol or polyhydroxyethyl methacrylate, coated on the acrylic
material.

66. A construction as recited in claim 65, wherein the polymeric film comprises

biaxially oriented polypropylene.
- 67. (canceled)

68. A construction as recited in claim 65, further comprising a release coating on

the back side of the polymeric film.

69. A construction as recited in claim 65, wherein the polymeric film's front side
and back side have unequal surface energies.

‘RNAPRIAPR A1 1rre



71. (cancel ed) 72. An ink jet-inprintable, adP(sz‘MSon&th&-ugo 8
conpr'i si ng: a polyneric filmhaving a | ow surface e -ANO07T
side and a high energy surface back side;~-47- a I‘Wﬁg bgz/ §Eﬁ v
wat er-activatable, acrylic material, coated on the front side of the

ol ymeric film said material ,being non-tacky when dry, but tacky when wet;
nd a 7PePadBkjet-impripigblsgonstaction ROWPHAUNgf the fil m
wherein the acryli Ik L.8eS [of0) sitign.as recited in any one
of the clains 56%@&}%&&1&“&%&@&% T @%ﬁ@sniaeandaclowsurfaﬁgn &

i mage trpakisede, axbenbly as defined in claim32 wherein said discrete zones
have a di nension of approximately 1/2 m | or |ess.

- 48 - a layasof matdrraatjvatablenacrdic matdriall coatdd on rthe dront rsidee of the
transfer sheet, t.hat ¢ rises a first detagckifying.layer formng a printin
surface qulygagpﬁ é@{d?arégﬂwaﬁ}ﬁaﬂi Wéﬁgﬂ?‘ﬁﬁyﬁﬂ‘%@ﬁg@@é&%‘ﬂ?&mﬂ?ﬁerl 5i ng )
said first detackhfyi teHaf AYY : rloy I d
l'iquid ink- absorgﬂh%agéwagﬁem ec F%yer , angﬂgés?fggﬁfﬁel’ﬂo%%?%%%ggg Aggc [ n‘g1a
sheet uncleims/S6a§9.sai d second

71. (canceled)

72. An ink jet-imprintable,adhesive construction, comprising:
a polymeric film having a low surface energy front side and a high energy surface
back side; )
a layer of water-activatable, acrylic material, coated on the front side of the
polymeric film, said material being non-tacky when dry, but tacky when wet; and
a release coating on the back side of the film;

wherein the acrylic material comprises a composition as recited in any one of the
claims 56-59.

73. (canceled)

- 74. An image transfer assembly as defined in claim 32 wherein said discrete zones

have a dimension of approximately 1/2 mil or less.

/!’///!////!////,//////////////
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A

~detackifying layer, said first detackifying |ayer pem.'t"Uﬁ as 68‘51590 8

portion of liquid ink that is printed on said first |ayeq lekyelgln

to said adhesive | ayer, the nethod conpris48g the steps JPWBSS()@S‘E?(LSW

artially into said adhesive |ayer, t hereby tackifying the printing surface
ere the i mge s Andmage transfer, method utilizing ahdmaige transfemshieet thaticgmpnises d

P%&L?”g%ﬁ%ﬂﬁgiﬁe{z SRS PR oo o spidpbost o igheobroshing ahesae
(@) “a t orieEREIRIAPRAY KPR AIRY 5 PRI Shlochifg i lguid

subst r at dnk-pbserbing adlresivellayek) ang sfiexiblef siomporbas backitigrshtet, undédyiap yail secondg
said printed portion of, %ﬁ%d I mage, transfer sheet adhered to_said

subst r at detackifying layer; said first detackitying daver permuitting ah leastex poxtion pfiliquid ink that is

dot acki 1 PR At B IpLE 15 o BhovleBo saft R Doy € B Siliprisine e
transfer et 77. An image transfer nmethod as defined in claim

75, wherein said printing step forns printed and unprinted portions of said
adhesi ve | ayer, <a} dprintingtandmage wiithrliguidiinkranthe printing stirfagd and at leasipagiallyai d

poct 70 Beel ot OB S, AT BB S P A S
etine Hn@dg%agﬁ @&S‘iﬁ%‘ﬁfﬁgﬁ tﬁ:ﬂxﬂegkmhéli fﬁdﬂo%mﬂﬁ&ﬁékr st Shddf;! Nt1Ng step

and wheréin s I's 1nk”jet printer 1nk.
(b) after printing the image, adhering the tackified printed portion of said image

Xi nting an image with liquid ink on the printing surface and at | east

transfer sheet to a substrate by applying the printing surface to the substrate; and

{c) after adhering the printed portion of said image transfer sheet to a substrate,
peeling said backing sheet from the substrate, thereby leaving said printed portion of said image
transfer sheet adhered to said substrate.

76. An image transfer method as defined in claim 75, wherein after said peeling step at
least a portion of said second detackifying layer covers a surface of said printed portion of said

image transfer sheet.

-~ 77. An image transfer method as defined in claim 75, wherein said printing step forms

-~ printed and unprinted portions of said adhesive layer, said printed portions adhering to said .
substrate after said peeling step and said unprinted portions adhering to and peeling with said
backing sheet in said peeling step.

78. An image transfer method as defined in claim 75, wherein an ink jet printer performs
the printing step and wherein said liquid ink is ink jet printer ink.
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=49 -- 79. An ink jet image transfer method utpn*zm a96rl91390 8
transfer sheet that conprises a first detackifying |ayer ) 62 Rn‘ggp
surface of said sheet, a liquid ink-absorng adhesi ve‘ ﬂg: Iﬁ g
nsaid first detackifying |ayer, a second detackifying |ayer underlying said

R qui d ink-absorbi ng adhesive |ayer, and a flexible, non-porous backing

sheet under | yPng Asuinli jetdmagel trapsferan¢thgd wiifizing an imagei tcanffer sheetibatenmprisess)

| ayer perJntt] at least a.portion of liquid.ink that .i.s printed op said
fivst P detgofeitng P opioky minfine duriate b ssid et * ﬁwfd Sk Hhoariing ahesive
e S ep - - . ‘ gl I I - . » -
det acki f?a dpﬁ%{iﬁngsgﬁr?rgtce i rllctg %ﬁﬁﬂf’nﬂ jet pri \r%tgr ;gl y%runderlymgsatdbglqmd
pri nt i nginkabsorbing adhebive tayer, ald aclexible, moarpopsusttaeking ishéet naderiyingsatd serdndt

| east partially into the adhesive layer to tackify the printjing, surface
wher e t héetapkifjinglayen, said fisst detagkifying eﬁl?ﬁ&@&"ﬂﬁﬁhéﬁﬁ aportipnqfiliquid isk;thatds)

0" bR TS AL B o it i, e i i

substr at gtepyofappl yi ng the printing surface to the substrate; and
(d) after adheri% the printed portion of said inmage transfer sheet to a

substrate, peeli Se¢dingithe khesg withdts detackified printing surfact iptorthe ink jettintere
substrate, there | eavi ng sai d printed,portion of .said.inage transfer
sheet adhered t o%aipﬂmé%g? e gﬁi? rﬁ?"e‘é’&]eﬁprb‘af?rt ?%Weoqﬂf’élasaggef%@ at Teast

det acki f ghggp GANGVelaheR totbli FinfiRg Shridbé Wherd tROdel Badbeeh PrititddBOE
transferﬁslﬁgle*. (gﬁ‘hfer ?ai d%acki nlgﬂgtﬁggt ﬁlg% been peellltialgiliﬂ()a?f.B %H‘iitdd,
80. An i saidimagedfomhing anmdtkifts] printsdrpediction dfeaid imiage #8nsfdrshemt;n t he step of
adhering the printed _portion of said ipage transfer sheet |is, done before

t‘zg printed por t {Gn 3ESPHRtRgthe image. Adhering, the Rringed portion of said image tragsfer A
iMhge tr r -d] : ' L, L first detackifying
Thge 1 Rl 6l STBLBACh AR B8 prfbebh Girflod MRS At |

(d) after adhering the printed portion of said image transfer sheet to a substrate,

peeling said backing sheet from the printed portion and the substrate, thereby leaving said
printed portion of said image transfer sheet adhered to said substrate, at least a portion of said

second detackifying layer covering a surface of said printed portion of said image transfer sheet.
after said backing sheet has been peeled off.

80. An image transfer method according to claim 79 wherein the step of adhering
the printed portion of said image transfer sheet is done before the printed portion has dried from
-~ the printing step.

81. An image transfer method according to claim 79 wherein the first detackifying
layer is starch-based.

R g o
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-'5_0 - 82. An inkjet printing i%-glu&nsgeb /malﬁo? 0 B
S si na: ¢ : . t ¢ L
?i ;rp([; fS: ggi bl e base | ayer Whl(g?’l [ gr rrPoREJ apsb[mge Lgpiuaﬁmmﬁ’ '1997

\%g nting inks; (ii) an ink jet printing ink absorbing adhesive | ayer coated
it o saj ase .layer. (iil) a detackifying outer [ayer that is
perneable to i nkaﬁgtxﬁmfﬁiﬂ‘@ﬁm%\?ﬂ“g“fne&‘wcl\{”ﬁ?.g'rswgabl e | ayer
permitting at() oRphi RtanSfer SRRt b&hﬁﬁﬁh% B1) la Ml ibale f§9erpaﬁi%hti£1ﬁ&ugh
t he perneabl e layer into said adhesive |ayer, said outer |ayer
havi ng arpovedscto inkijet printinginkts;((iiy pn énk jet printing ink iabsorbingd etheskveflgyergohted ento

between sajd flexible base | qyer and said adhesive | ayer, . . L. .
(b) tacki¥id b?gﬂeiqyer;e agﬁa&l oter fayer Bt is peamsatie o igk it mrinting dnk, gaid

| mage ont | P ] | ] D i r a
port 1 on dL@ite Bef pormitting ot least 1 Berobht of B8 it Jox pBufil ek pasd throfigy e
and permeable layer in€o s#idl Adlidsive 18yr Chatd'Bgter layer isdvirig &ledter Sufade;nd(iv)ahe
by applying the tackified outer surface to said substrate.

83. A rinndrdgtacioifyipg layer hegwean spidflpxible basedayenandsaid gdhesivelayer; ansf erri ng
t he i mage . ONto.an i nage-receiving syurface. the assenbl .

conpri sing a@?é%&‘%?@%%k&f‘r%?éﬁ%ﬂf %?‘e'gﬁ}rf%ﬁ% pﬁnungmmagﬁg{l isgldou.ter
Subst ant i1aydr YRR AHRR & priditr bt 143 a BOHIBhDE shil fmBEEIpdsSRE througIPiitd SEH ¥dIsiva"
to printing; and an adhesive | ayer that” absorbs Tnk jet printer

i nk, sai dayetfmmndi ve being in between sai d upper surface and said
flexible substrate,.the nethod cqonprising the sjeps  of: .

printing an i(fhgdhesinggaid imgesansfassheet to & substrats y applying thetackifiedouter pper
| ayer of ol ai nst the image-receiving surface; and

peel i ng sai'd assenbly back fromthe image-receiving surface, thereby

| ¥avi ng said i mage on said i nage-receiving surface.

83. A method for printing an image onto an assembly, then transferring the image'
onto an image-receiving surface, the assembly comprising a flexible substrate; an upper surface
that is substantially permeable to ink jet printer ink and that is non-tacky prior to printing; and
an adhesive layer that absorbs ink jet printer ink, said adhesive being in between said upper
surface and said flexible substrate, the method comprising the steps of:

printing an image onto said assembly;

placing said upper layer of said assembly against the image-receiving surface; and

peeling said assembly back from the image-receiving surface, thereby leaving said image

~ on said image-receiving surface.

i
-

-
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51
in the

transfer sheet from*an®ink j%t prlnter
sheet to a substrate at arrbl ent tenperature with

course_of _image transfer, conprising:
i mage transfer sheet having the follow ng | ayers:
Mer sheet

a.
ilald ¢ FEB 1999
er - accept|ﬁgdadmumu}m“m"ml“" > algp: 3?/% 21;1 ;Slrjrg;tea E)I Sgiz | mage

84. A cold inmage transfer process using n

IREPEAC BN “SHEET

appl ing said image ’

sai d adhesi ve bondi igg. dA Btd idaé@kﬁ?&f&ﬁfdgﬁséﬁf@%@%rplﬁm H;eat in the

removing said |iner.

alm

wherein said liner is..rele

course o lmage tra.nsfer comprising:

forming an image transfer sheet having the following layers:
a. a liner sheet; and
b. a layer of substantially water-accepting adhesive;

applying an image to éaid image transfer sheet from an ink jet printer;

- applying said image sheet to a substrate at ambient temperature with
at least a portion of said adhesive bonding directly to said substrate; and

removing said liner.

85. A method as defined in Claim 84 wherein said liner is release
coated.

86. A method as defined in any of claims 84-85 wherein said liner is
plastic.

87. A method as defined in any of claims 84-86 wherein sgid image
tr;msfer sheet further comprises an ink jet ink transmissive detackifying
layer. ) . |

88. A method as defined in Claim 87 wherein said detackifying layer
is water-soluble.

89. A method as defined in any of claims 84-88 wherein an additional

non-tacky layer is provided between said release-coated backing and said

adhesive.
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coat ed. 86. A nethod as defined in any of clains 84-85 wherein

said liner is plastic. , 87. A nethod-as defined in.any of
~¢l ains 84-86 wherein said.i mage transfer sheet further conprises an
RNk jet ink transm ssive detackifying | ayer. ﬁ“ od
&defi ned in C aim87 wherein said detackifying | ayer \\“\“\“m |““‘mﬁm
wat er - sol ubl e. 89. A nethod as defined in any of ct ais *84- 88
wherein an additional non-tacky | 8Jer is provided between said

rel ease-coat ed backing and said adhesi ve.

90. A method as defined in any of claims 84-89, wherein after
removing said liner sheet the portions of said adhesive that bear the image
remain attached to the substrate but the portions of the adhesive that do not

bear the image remain attached to the liner sheet.
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not

90. A nethod as defined in any of cl aAgRfifed9e-
renmoving said liner sheet the portions of said adhesive that
t he subgdrLAiNgEIRECTUALLIRO
bear the image renai n attached™ B FHhE™™ ner sheet.
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(57) Abstract

An image transfer assembly (12) receives an image printed from an ink jet printer. The assembly (12) provides a device to transfer
the printed image onto an image-receiving surface. The assembly (12) has a flexible substrate (16) on one side, and an upper surface {20)
on the other side that is substantially permeable to ink jet printer ink and that is non-tacky prior to printing. The assembly {12) has an
adhesive or polymer layer (14) in between the upper surface (20) and the flexible substrate (16). After printing with a water-based ink jet
printer ink, the user may apply the assembly (12) to a substrate, such as a window or other surface, and remove the flexible substrate (16),
thereby leaving the layer (14) that bears the image on the substrate. In one of several alternative embodiments, the layer (14) is divided
into discrete zones that are separated from one another along boundaries.




