
WO 2007/080377PCT/GB2007/000024 1 Title: Thermal
Transfer Printing Field of the Invention 5 This
invention relates to thermal transfer printing, and
concerns a reMansfer intermediate sheet for receiving
an image to be printed onto an article by thermal
retransfer, a method of printing and an article
bearing a printed image. Background to the Invention
10 Thermal retransfer printing involves forming an
image (in reverse) on a retransfer intermediate sheet
using one or more thermally transferable dyes. The
image is then thermally transferred to a surface of
an article by bringing the image into contact with
the article surface and applying heat and possibly
also pressure. Thermal transfer printing is 15
particularly useful for printing onto articles that
are not readily susceptible to being printed on
directly, particularly three dimensional (3D)
objects. Thermal retransfer printing by dye diffusion
thermal transfer printing, using sublimation dyes, is
disclosed, e.g., in WO 98/02315 and WO 02/096661. By
using digital printing teelaniques to form the image
on the retransfer intermediate sheet, high quality
images, possibly of photographic quality, 20 can be
printed on 3D articles relatively conveniently and
economically even in short runs Indeed such objects
can be personalised economically. The image on the
retransfer intermediate sheet can be formed by
thermal transfer printing, e.g. as disclosed in WO
98/02315 and WO 02/096661. It is also possible to
form the image 25 on the retransfer intermediate
sheet by inkjet printing using sublimation dyes. The
media typically used for such re-transfer printing
comprises a paper substrate coated with layers 



which can absorb and then release the dyes printed in
the inkjet process, e.g. as disclosed in EP 1102682.
This type of material is very effective in
transferring images to articles that are flat in two
dimensions. However this material is not effective in
transferring images to three 30 dimensional objects._
This is because the substrate used in the media is
not flexible enough to form around the object without
creasing and distorting. This results in uneven
contact  WO 2007/080377PCT/GB2007/000024 2 between
the active surfaces, and prevents good transfer of
the image onto the surface of the article to be
decorated. To overcome the problem of poor contact
between active surfaces when attempting to 5
retransfer printed images onto 3D articles,
thermoformable substrates have been employed in place
of a paper substrate Typically the substrate used is
amorphous polyethylene terephthalate, e.g. as
disclosed in WO 01/96123 and WO 2004/022354. A
problem often encountered in using such material is
that the sublimation dyes typically used in this type
of printing are very compatible with the substrate.
Consequently, when carrying out the final 10
retransfer step, the dyes can move into the substrate
as well as transferring into the surface of the
article being decorated, in a process called back
diffusion. This means that not all the dye printed
into the retransfer sheet is transferred to the final
article, and limits the optical density achievable in
the final image. As a result, images transferred lack
contrast and are therefore perceived as being of low
quality. To avoid back diffusion of dye into the 15
substrate, barrier layers have been applied between
the ink absorbing layer and the substrate.  These
bather coatings are typically applied by sputtering
of thin layers of metals such as aluminium This adds
substantially to the cost of the sheet assembly. In
addition, such barrier layers tend not to be very
flexible and can become crazed when the substrate is
. formed around the article to be decorated. The
image that is subsequently transferred will 20
reproduce this crazing through differential dye
transfer, which once again detracts from the overall
perceived quality of the final product 



US 6686314 discloses a retra.nsfer intermediate sheet
comprising multiple layers on a substrate possibly of
polyethylene terephthalate (PET), including an
ink-absorbing layer that 25 may contain porous silica
gel and polymer such as polyvinyl alcohol.
Slim-I-nary of the Invention In one aspect, the
present invention provides a retransfer intermediate
sheet for receiving an 30 image to be whited onto an
article by thermal retransfer, the sheet comprising a
substrate; and an image-receiving coating on one side
of the substrate, comprising an image-receiving layer
for receiving an image by printing of dye-containing
ink, the image-receiving layer  WO
2007/080377PCT/GB2007/000024 3 comprising amorphous
porous silica, a. first, non-dye absorbing polymeric
binder and a second, flexible polymeric binder. In
use, an image to be printed is formed (in reverse) on
the image-receiving coating of the S retransfer
intermediate sheet by printing using dye-based inks.
Suitable hicks are often termed sublimation inks,
although transfer can occur by diffusion or
sublimation, or a mixture of both, depending on the
degree of surface contact. Such inks usually
incorporate the sublimation dyes in the form of a
pigment dispersion. The image may be formed by a
variety of minting techniques including screefl
printing, flexo printing etc. It is preferred to 10
use digital printing techniques, particularly inkjet
printing. Suitable inkjet printable sublimation dyes,
having appropriate physical properties such as
viscosity etc. to be inkjet printable, are
commercially available, e.g. for use with Epson
(Epson is a Trade Mark) and other makes of inkjet
printer. The sheet is then placed with the
image-receiving coating in contact with the surface
of the article onto which it is desired to print,
with the application of 15 heat (and usually al sei
pressure) resulting in dyes from the retransfer donor
sheet transferring to the article surface to produce
the desired printed image. 



The image-receiving layer comprises a mixture of two
compatible polymeric binders with particles of
amorphous porous silica gel dispersed therethrough,
preferably being reasonably 20 homogeneous in
composition. The layer is designed to be suitable for
printing with inks containing sublimation dyes, for
subsequent thermal transfer to an article. The layer
is designed to be able to receive an image by inkjet
printing, -with the amorphous porous silica gel
functioning to absorb liquid ink components. The
first, non-dye absorbing polymeric binder functions
to reduce the retention of the dye in the retransfer
intermediate sheet on 25 subsequent sublimation
transfer. The second, flexible polymeric binder
functions to provide flexibility on heating and
deformation, preventing cracking of the layer, and
also absorbs liquid components of the applied ink
Amorphous porous silica gel has good absorption
properties and is effective in absorbing a 30 wide
range of fluids including oil and water. It is
preferred to use amorphous porous silica gel having
an oil absorption characteristic (namely the amount
of oil in grams that can be absorbed into 100 grams
of silica gel in dry condition) in the range 50 to
350 grams of oil  WO 2007/080377PCT/GB2007/000024 per
100 grams of silica, more preferably at least 200
grams of oil per 100 grams of silica. The silica gel
preferably has an average particle size in the range
10 to 20 microns Good results have been obtained
using Syloid W900 (Sylaid is a Trade Mark) silica gel
from Grace Davison. This is a porous, pre-wetted (55%
water by weight) grade of amorphous 5silica filler
-with an average particle size of 12 microns and an
oil absorption characteristic when dry of about 300
grams of oil per 100 grams of silica. The amorphous
porous silica gel is typically present in an amount
in the range 20 to 35%, preferably 25 to 30%, by
weight of the total dry weight of the image-receiving
layer. 



10 The first, non-dye absorbing polymeric binder
forms part of the main polymeric binder structure
which binds together the amorphous porous silica gel
particles and also participates in absorbing liquid
components of the ink. Good results have been
obtained with hydrolysed polyvinyl alcohols,
preferably fully-hydrolysed Polyvinyl alcohols, which
do not absorb the 15 types of dye used for
sublimation transfer even when heated. It is
preferred to use hydrolysed polyvinyl alcohols with
relatively low molecular weights, and hence
viscosities, for ease of coating. Suitable hydrolysed
polyvinyl alcohols are commercially available, e.g.
in the form of Mowiol 4/98 (Mowiol is a Trade Mark),
which is a fully hydrolysed grade of polyvinyl
alcohol with a low molecular weight (27,000)
available from Kuraray Co. Ltd. 20 The first, non-dye
absorbing polymeric binder is typically present in an
amount in the range 15 to 30%, preferably 20 to 25%,
by weight of the total dry weight of the
image-receiving layer. 25 The second, flexible
polymeric binder also fools part of the main
polymeric binder structure which binds together the
amorphous silica gel particles. This binder also
prevents the layer from cracking during thermal
deformation (typically up to 200%), and participates
in absorbing the liquid components of the ink. The
flexible binder is thus desirably capable of
absorbing water to an extent to allow sufficient and
rapid absorption of ink solvents during 30 printing.
Suitable binder materials include polyoxazolines
(poly (2-ethyl-2-oxazoline)) and aqueous polyurethane
dispersions, with poly (2-etlay1-2-oxazoline) being
preferred currently. Poly (2-ethyl-2-oxazoline) is
commercially available in a range of grades of
different  



5 molecular weights, e.g. from 5,000 to 500,000, for
instance as supplied by International Speciality
Products (ISP) under the Trade Mark Aquazol. Good
results have been obtained with Aquazol 50, which is
a poly (2-ethyl-2-oxazoline) resin having a molecular
weight of 50,000: this produces an image-receiving
layer with good properties without having undesirably
high solution viscosity. The second, flexible
polymeric binder is typically present in an amount in
the range 35 to 65%, preferably 45 to 55%, by weight
of the total dry weight of the image-receiving layer.
The image-receiving layer suitably has a thickness in
the range 10 to 20 microns, e.g. about 15 microns.
Embodiments of the invention find particular
application in retransfer intermediate sheets which
are useful in forming images on 3D articles as
described above. Such sheets utilise deformable
substrates particularly heat-deformable substrates,
commonly PET, with which sublimation dyes are very
compatible. To form an image on a typical 3D object
the retransfer intermediate sheet, including the
substrate on which it is coated, must be able to
tolerate being stretched without fracture. Experience
we have obtained when decorating a range of objects
has determined that areas of the donor sheet need to
be able to stretch to about three times their
original length without cracking in order to decorate
all the object surfaces. This is equivalent to a
dimensional change of at least 200%. In such
embodiments, the substrate and image-receiving
coating are designed with these requirements in mind,
with both components being able to deform
sufficiently when suitably heated. A heat-deformable
substrate thus suitably comprises material that is
deformable when heated, typically to a temperature in
the range 80 to 170C, preferably being sufficiently
deformable to be vacuum formed under the action of
heat. It is preferred to use substrates that will
deform at as low a temperature as possible in order
to be able to print on thermally sensitive materials,
although it is more difficult to manufacture coated
products using such substrates. The substrate
preferably comprises an amorphous (non-crystalline)
polyester, particularly amorphous polyethylene
terephthalate (APET), as such materials have low
heat-deformation temperatures. The substrate is
typically in the form of a sheet or film and  WO
2007/080377PCT/GB2007/000024 6 desirably has a
thickness in the range 100 to 250 microns, e.g. about
150 microns. Good results have been obtained with a
clear 150 micron thick amorphous grade of
polyethylene terephthalate known by the Trade Mark
PET 'A' supplied by Ineos Vinyls. This is thought to
be the thinnest grade commercially available; it is
more difficult to deform thicker grades 5 around
complex articles. Other substrate materials are
available but some are less desirable; for example
polyvinylchloride (PVC) films may be used but these
can contain high levels of plasticiser which may tend
to transfer into the article being treated, which is
undesirable. The image-receiving coating may include
an optional prime layer beLween the substrate and 10
the image-receiving layer. The prime layer improves
adhesion of the image-receiving layer to the
substrate, and suitably comprises a flexible
polymeric material. In general the flexible polymeric
material should be more flexible than the
image-receiving layer to prevent loss of adhesion on
deformation_ Suitable polymeric materials include
polyester resins available as aqueous dispersions of
polyester resins of low glass transition temperature
(Tg), i.e. having a 15 Tg of less than 50C, such as
those supplied by Toyobo under the Trade Mark
Vylonal, e.g. having a Tg of 20C. Such polyester
resins adhere well to amorphous polyester substrates.
Such polyester resins generally have greater
flexibility than the second, flexible polymeric
binder, although this is not essential. 



_ 20 The image-receiving coating may include an
optional dye bather layer or dye management layer on
top of the image-receiving layer. The dye barrier
layer conveniently comprises a polymeric binder that
functions to reduce diffusion of dye into the
image-receiving layer during thermal transfer of dye
from the sheet to an article in the final printing
step. Suitable binder materials for this purpose
include materials the same as or similar to those
used as the 25 first, non-dye absorbing polymeric
binder of the image-receiving layer, particularly
hydrolysed, preferably fully hydrolysed, polyvinyl
alcohols. Good results have been obtained with
Mactriol 20/98, which is a Bally hydrolysed grade of
polyvinyl alcohol with a molecular weight of 125,000
available from Kuraray Co Ltd. 30 The dye barrier
layer may also comprise particles of amorphous porous
silica dispersed through the binder, preferably in
reasonably homogenous manner. The silica gel Emotions
to enable liquid ink components to migrate into the
image-receiving layer during initial  WO
2007/080377PCT/GB20071000024 7 inkjet printing. The
silica gel also provides the sheet with some surface
roughness, which considerably improves the
elimination of air between the sheet and article
surface during thermal transfer, e.g. under vacuum
forming. The dye bather layer typically has a
thickness in the range 0.5 to 7.0 microns, preferably
0.5 to 1.5 microns, e.g. about 0.7 microns. The 5
silica gel should have a suitably small particle size
for incorporation into such a thin surface coating,
e.g. having an average particle size of less than 10
microns The silica gel may be generally of the same
type as the silica gel used in the image-receiving
layer, although a smaller particle size will usually
be appropriate. For example, good results have been
obtained using Syloid ED3 silica, which is a porous
amorphous silica filler with an average 10 particle
size of 6 microns available from Grace Davison. Low
smoothness (or high roughness) of the image-receiving
coating is necessary in order that air entrained
between the sheet and the article being decorated can
be evacuated from the surface of the article during
the thermoforming stage. However if the smoothness is
too 15 low (roughness too high) transfer of colourant
to the article during the transfer stage will be less
effective. It is preferred that the surface of the
image-receiving Oaring has a Bekk smoothness (by air
leakage) for an air volume of 10' cubic centimeters,
measured at 20C, 60% relative humidity (RH), between
1 second and 20 seconds, more preferably between 1
second and 10 seconds. 



20 It is also desirable that there is low friction
between the surface of the image-receiving coaling
and the article being decorated in order that the
sheet can move over the surface of the article during
the thermoforming stage of the process. Preferably
the coefficients of both static and dynamic friction,
measured at 20C, 60% RH, are less than 0 60, and more
25 preferably less than 0.50, in order to deliver
good performance during the thermoforming stage of
the process. Although thermoforming actually occurs
at high temperatures, we believe that lower
temperature measurements correlate with performance
during thermoforming.  8 In embodiments of the
invention employing heat-deformable substrates, the
sheets fmd particular application in printing on 3D
articles, possibly having complex shapes including
curved shapes (concave or convex) including compound
curves When printing onto 3D articles, the sheet is
typically preheated, e.g. to a temperature in the
range 80 to 170C, prior to application to the
article, to soften the sheet and render it
deformable. The softened sheet is then in a condition
in which it can be easily applied to and conform to
the contours of an article. This is conveniently
effected by application of a vacuum to cause the
softened sheet to mould to the article. While the
sheet is maintained in contact with the article, e.g.
by maintenance of the vacuum, the sheet, and possibly
also the article, is heated to a suitable temperature
for dye transfer, typically a temperature in the
range 140 to 200C, for a suitable time, typically in
the range 15 to 150 seconds. After dye transfer, the
article is allowed or caused to cool before removal
of the retransfer intermediate sheet. Suitable
apparatus for performing the retransfer printing step
is known, e.g. as disclosed in WO 01/96123 and WO
2004/022354. The retransfer intermediate sheet
according to embodiments of the invention finds
particular application in use with thermal image
retransfer equipment to decorate the surface of three
dimensional objects. The objects can be made of a
wide range of rigid materials including plastics,
metal, ceramic, wood and other composite materials,
with the objects either being of solid or thin-walled
construction. One example of its use is in the
decoration of automotive trim panels to enhance their
surface appearance, but there are many other possible
applications. Depending on the nature of the surface
of the article on which an image is to be formed, it
may be appropriate to pre-treat the surface by
application of a surface coating or lacquer to
improve the take-up of transferred dyes. Suitable dye
receptive lacquers and their method of use are known
to those skilled in the art, e.g. as disclosed in EP
1392517. A lacquer is typically applied by spray
coating, followed by oven curing at 90C for 50
minutes. An embodiment of the invention provides a
retransfer intermediate sheet for receiving an image
to be printed onto an article by thermal retransfer,
the sheet comprising a heat-deformable substrate; and
an image-receiving coating on one side of the
substrate, comprising an image-receiving layer for
receiving an image by inkjet printing of dye-  9
containing ink, the image-receiving layer comprising
amorphous porous silica, a first, non-dye absorbing
polymeric binder and a second, flexible polymeric
binder. According to another aspect, there is
provided a method of printing an image on an article
using the above retransfer intermediate sheet,
comprising forming an image by printing, preferably
inkjet printing, on the image-receiving coating of
the sheet, bringing the coating into contact with a
surface of the article and applying heat to cause
thermal transfer of the image from the sheet to the
article surface. Disclosed herein is an article
bearing a printed image produced by the above method.



The invention, in preferred embodiments at least, has
a number of advantages including the following:  The
retransfer intermediate sheet is very flexible and so
is suited to vacuum forming, being able to tolerate
high levels of dimensional change without damage.  It
is possible to achieve high levels of sublimation
transfer of dye from the sheet to an article, e.g. at
least 35%, thus producing images of good colour
density. The sheet can be produced cheaply, and is
economically attractive particularly compared to
alternative approaches such as the use of substrates
with metallic barrier layers or more complex
multi-layer coating assemblies. The use of silica
particles in the coating allows the sheet to conform
to intricate shapes during vacuum-forming, providing
a high degree of coverage of the transferred image to
an article, even into small recesses.  A preferred
embodiment of the invention will now be described, by
way of illustration, in the following example. All
percentages are by weight unless otherwise stated.
WO 2007/080377PCT/G82007/000024 10 EXAMPLE Materials
5 The example used the following materials, which are
all commercially available. Mowiol 4/98 - a low
molecular weight (mw = 27,000) fully hydrolysed grade
of polyvinyl alcohol, available from Kuraray Co Ltd
(first binder). 10 Mowiol 20/98 - a filly hydrolysed
grade of polyvinyl alcohol with a molecular weight of
125,000, available from Kuraray Co. Ltd (binder in
bather layer).  Aquazol 50 - a
poly(2-ethyl-2-oxazoline) resin with a molecular
weight of 50,000 supplied . by International
Speciality Products (second binder). 



Syloid W900 - a porous pre-wetted (55% water by
weight) grade of amorphous silica filler with an
average particle size of 12 microns, available from
Grace Davison. The oil absorption of this material
when dry is around 300 g of oil per 100 g of silica
(for image-receiving layer). Syloid E1)3 - a porous
amorphous silica filler with an average particle ci7e
of 6 microns, available from Grace Davison (for
barrier layer).     PET 'A' - a clear 150 micron
thick, amorphous grade of polyethylene terephthalate
film 25 supplied by Ineos Vinyl (substrate). Base
coat formulation Deionised water - 64.5% 30 Mowiol
4/98 - 4.5% (first binder) Aquazol 50 - 10% (second
binder) Methanol - 10% (solvent)  WO
20071080377PCT/GB2007/000024 11 Syloid W900 - 11%
(amorphous porous silica gel) (all percentages by
weight) The base coat folluulation was prepared as
follows: 5 Cold deionised water was measured into a
mixer fitted with a heater jacket. The Mowiol 4/98
resin was then dispersed into the cold deionised
water using a paddle mixer. Using the heater jacket,
the solution temperature was then raised to 95C. The
solution temperature was maintained at this level for
a further 30 minutes to ensure complete solvation.
The 10 solution was then cooled to 25C. The Aquazol
50 binder and methanol were then added and the
solution was mixed for a further 2 hours. 



The fmal stage in the solution preparation process is
the dispersion of the Syloid W900 silica. To ensure
this filler is fully de-agglomerated and reduced to
its primary particles, 15 relatively high shear
forces are required during the mixing process. This
stage was therefore carried out using a saw-tooth
type dispersing head, operating at a tip speed of 5-6
m/sec. The Syloid W900 silica was added into the
vortex created by the dispersing head and mixed for
60 minutes. 20 Top/barrier coat formulation Deionised
water - 94.83% Mowiol 20/98 - 5% (binder)     Syloid
ED3 - 0.17% (amorphous porous silica gel) 25 (all
percentages by weight) The top coat forninlatiorl was
prepared as follows: Cold deionised water was
measured into a mixer fitted with a heater jacket.
The Mowiol 30 20/98 resin was then dispersed into the
cold deionised water using a paddle mixer Using the
heater jacket, the solution temperature was then
raised to 95C. The solution temperature was
maintained at this level for a further 30 minutes to
ensure complete solvation The  WO
20071080377PCT/GB2007/000024 



12 solution was then cooled to 25C. The Syloid ED3
silica was then dispersed into the solution using a
saw-tooth type dispersing head, operating at a tip
speed of 5-6m/s. The finished solutions were applied
as 2 separate coatings onto the PET 'A' film
substrate 5 usina a web coanng machine. The base coat
formulation. was applied directly to the PET 'A' film
base surface using a reverse gravure coating process.
This coating was applied to achieve a dry coat
thickness of about 13 microns. The coaling was fully
dried in the machine ovens before applying the bather
coating. The bather coating was applied over the base
coat using a reverse gravure coating process. The dry
coat thickness of this layer is 10 about 0.7 microns
Because the substrate used for this application is a
thermally unstable grade of PET, the maximum drying
temperature is limited to 60C. 15 The Bekk smoothness
(by air leakage) for an air volume of 10 cubic
centimeters, measured at 20C, 60% R.11, of the
surface of the image-receiving coating was determined
to be 3 seconds. Utility 20 This inkjet receiver is
intended as an image transfer or donor sheet. It is
used with thermal image retransfer equipment to
decorate the surface of three dimensional objects.
The image retransfer technique is suitable for
decorating the surface of a wide range of rigid
materials. The object to be decorated can be made
from plastic, metal, ceramic, wood or other 25
composite materials and be of either thin-walled or
solid construction. One example of its use is the
deco-ration of automotive trim panels to enhance
their surface appearance, but there are many other
possible applications. Brief description of the image
transfer equipment 30  



WO 2007/080377PCT/GB2007/000024 13 unit of the
equipment contains a sliding tray assembly. This tray
has a perforated base which allows air to be
evacuated using a vacuum pump. The vacuum tray has a
-wide, flat rim onto which the preprinted donor sheet
is mounted using a soft rubber gasket to ensure an
air tight seal. Above fhis unit is a heater
arrangement which is used during the vacuum forming
and 5 subsequent image transfer processes. Forming an
image on the donor sheet A mirror image is formed on
the donor sheet using a suitable printer such as an
Epson 1290 10 desktop inkjet printer. Sublimation ink
cartridges are substituted for the standard dye based
inks Several manufacturers produce suitable
sublimation cartridges for inkjet printers. These are
commercially available for various models of Epson
printer. The present work was carried out using
ArTitanium sublimation inks (ArTitanium is a trade
mark) supplied by Sa-wgrass Technologies, Inc. 15
1L'iLl-eparation of the object For successful thermal
transfer to take place, the object surface has to be
receptive to sublimation dyes. Some materials are
naturally more receptive to sublimation dyes and need
20 no further preparation. Other materials, however,
require the application of a surface coating or
lacquer to improve the take-up of sublimation dyes.
This lacquer is applied by a spray coating technique
and this is followed by oven curing at 90C for 50
minutes. A suitable dye receptive lacquer formulation
is detailed in EP 1392517. 25 Description of the
decoration process The object to be decorated is
mounted in the vacuum fray of the equipment. A
previously printed donor sheet is mounted in such a
way that the imaged side of the film faces towards
the object to be decorated. 



30  WO 20071080377PCT/GB2007/000024 14 The vacuum
pump is now used to evacuate air from the tray, thus
causing the softened donor heet to mould itself
around all exposed surfaces of the object. 5 Whilst
maintaining a vacuum, the 'wrapped' object is then
heated to 140 - 200C. During this stage the dyes in
the donor sheet diffuse into the receptive surface of
the object. Depending on the size and type of
material to be decorated this process can take
between 15 and 150 seconds. The object is allowed to
cool before removing the donor sheet. 10 When heated,
the sheet can stretch to at least three times its
original length without cracking, which is equivalent
to a dimensional change of at least 200%. The sheet
was used successfully to transfer full colour images
of photographic quality to a range of different three
dimensional articles of different materials. Good
transfer of dye to 15 the articles of at least 35%
was obtained, resulting in production of images of
good colour density on the articles. Measurements of
the friction of the surface of the image-receiving
coating of the sheet -with respect to a
lacquer-coated mobile phone casing back determined
the static friction 20 coefficient to be 0.28, and
the dynamic friction coefficient to be 0.26, measured
at 20C, 60% RE, indicating that the friction between
the surfaces is low.  WO 2007/080377PCT/G82007/000024



15 CLAIMS 1. A retransfer intermediate sheet for
receiving an image to be printed onto an article by
thermal retransfer, the sheet comprising a substrate;
ard an image-receiving coating on one side of the
substrate, comprising an image-receiving layer for
receiving an image by printing of dye-containing ink,
the image-receiving layer comprising amorphous porous
silica,. a first, non-dye absorbing polymeric binder
and a second, flexible polymeric binder. 2. A sheet
according to claim 1, wherein the substrate comprises
amorphous polyethylene terephthalate. 3. A sheet
according to claim 1 or 2, wherein the substrate
comprises a sheet or film having a thickness in the
range 100 to 250 microns, preferably 150 microns 4. A
sheet according to claim 1, 2 or 3, wherein the
silica has an oil absorption characteristic in the
range 50 to 350 grams of oil per 100 grams of silica,
preferably at least 200 grams of oil per 100 grams of
silica.  5. A sheet according to any one of the
preceding claims, wherein the silica has an average
particle size in the range 10 to 20 microns.  6. A
sheet according to any one of the preceding claims,
wherein the silica is present in an amount in the
range 20 to 35%, preferably 25 to 30%, by weight of
the total dry weight of the image-receiving layer.
7. A sheet according to any one of the preceding
claims, wherein the first, non-dye absorbing
polymeric binder comprises hydrolysed polyvinyl
alcohol, preferably fully-hydrolysed polyvinyl
alcohol. 



WO 2007/080377PCT/Q32007/000024 16 8. A sheet
according to any one of the preceding claims, wherein
the first, non-dye absorbing polymeric binder is
present in an amount in the range 15 to 30%,
preferably 20 to 25%, by weight of the total dry
weight of the image-receiving layer. 9. A sheet
according to any one of the preceding claims, wherein
the second flexible polymeric binder comprises
poly(2-ethyl-2-oxazoline). 10. A sheet according to
any one of the preceding claims, wherein the second,
flexible polymeric binder is present in an amount in
the range 35 to 65%, preferably 45 to 55%, by weight
of the total dry weight of the image-receiving layer.
11. A sheet according to any one of the preceding
claims, herein the image-receiving layer has a
thickness in the range 10 to 20 microns.  12. A sheet
according to any one of the preceding claims, further
comprising a prime layer between the substrate and
the image-receiving layer.  13. A sheet according to
claim 12, wherein the prime layer comprises a
polyester resin 



available as an aqueous dispersion.  14. A sheet
according to any one of the preceding claims, further
comprising a dye bather layer on top of the
image-receiving layer, comprising polymeric binder
and amorphous porous silica gel.  15. A sheet
according to claim 14, wherein the binder comprises a
hydrolysed, preferably fully hydrolysed, polyvinyl
alcohol. ,  16. A sheet according to claim 14 or 15,
wherein the dye bather layer has a thickness in the
range 0.5 to 5.0 microns, and the silica gel has an
average particle size of less than 10 microns.   17.
A method of printing an image on an article using a
retransfer intermediate sheet in accordance with any
one of the preceding claims, comprising forming an
image by. printing on the image-receiving Coating of
the sheet, bringing the coating into contact with a
surface of the article and applying heat to cause
thermal transfer of the image from the sheet to the
article surface.  18. A method according to claim 17,
wherein the image is formed by inkjet printing.   


