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Description

1. Field of the invention.

[0001] The present invention relates to a heat sensi-
tive material for making a lithographic printing plate. The
present invention further relates to a method for prepar-
ing a printing plate from said heat sensitive material.

2. Background of the invention.

[0002] Lithography is the process of printing from spe-
cially prepared surfaces, some areas of which are ca-
pable of accepting lithographic ink, whereas other are-
as, when moistened with water, will not accept the ink.
The areas which accept ink form the printing image ar-
eas and the ink-rejecting areas form the background ar-
eas.
[0003] In the art of photolithography, a photographic
material is made imagewise receptive to oily or greasy
ink in the photo-exposed (negative working) or in the
non-exposed areas (positive working) on a hydrophilic
background.
[0004] In the production of common lithographic
plates, also called surface litho plates or planographic
printing plates, a support that has affinity to water or ob-
tains such affinity by chemical treatment is coated with
a thin layer of a photosensitive composition. Coatings
for that purpose include light-sensitive polymer layers
containing diazo compounds, dichromate-sensitized
hydrophilic colloids and a large variety of synthetic pho-
topolymers. Particularly diazo-sensitized systems are
widely used.
[0005] Upon imagewise exposure of the light-sensi-
tive layer the exposed image areas become insoluble
and the unexposed areas remain soluble. The plate is
then developed with a suitable liquid to remove the dia-
zonium salt or diazo resin in the unexposed areas.
[0006] On the other hand, methods are known for
making printing plates involving the use of imaging ele-
ments that are heat sensitive rather than photosensitive.
A particular disadvantage of photosensitive imaging el-
ements such as described above for making a printing
plate is that they have to be shielded from the light. Fur-
thermore they have a problem of stability of the sensi-
tivity on storage and they show a lower resolution. The
trend towards heat sensitive printing plate precursors is
clearly seen on the market.
[0007] WO 94/18005 discloses a heat mode record-
ing material comprising on a support having an ink re-
ceptive surface a substance capable of convertibg light
into heat and a hardened hydrophilic surface layer hav-
ing a thickness not more than 3 µm.
[0008] EP-A 703,499 discloses a no-process printing
plate having a protective top coat layer. Said protective
top coat layer may provide the no-processing plate with
protection from contamination during handling.
[0009] For example, EP-A 770,494, 770,495, 770,496

and 770,497 disclose a method for making a lithograph-
ic printing plate comprising the steps of (1) image-wise
exposing to light a heat sensitive imaging element com-
prising (i) on a hydrophilic surface of a lithographic base
an image forming layer comprising hydrophobic thermo-
plastic polymer particles dispersed in a hydrophilic bind-
er and (ii) a compound capable of converting light to
heat, said compound being comprised in said image
forming layer or a layer adjacent thereto; (2) and devel-
oping a thus obtained image-wise exposed element by
rinsing it with plain water.
[0010] FR 1,561,957 discloses an analogous material
as mentioned above with the option that said material
carries a surface layer. Neither the nature or the thick-
ness of said surface layer is disclosed.
[0011] Research Disclosure no. 333, 1 January 1992,
page 2 XP 000281114 disclose an imaging element as
described in EP-A 770,494 et al with a specified hy-
drophilic binder.
[0012] However during the exposure of such an im-
aging element the imaging element shows partially ab-
lation resulting in a deterioration of the lithographic prop-
erties of a so obtained lithographic plate e.g. a de-
creased ink acceptance on said ablated areas. So, a so-
lution for said ablation phenomenon would be greatly
appreciated

3. Summary of the invention.

[0013] It is an object of the present invention to pro-
vide a heat sensitive imaging element showing no abla-
tion on exposure to light.
[0014] It is a further object of the present invention to
provide a heat sensitive imaging element for making in
a convenient way a lithographic printing plate having im-
proved lithographic properties e.g. an increased ink ac-
ceptance.
[0015] It is another object of the present invention to
provide a method for obtaining in a convenient way a
negative working lithographic printing plate of a high
quality using said imaging element.
[0016] Further objects of the present invention will be-
come clear from the description hereinafter.
[0017] According to the present invention there is pro-
vided a heat sensitive imaging element comprising on
a hydrophilic surface of a lithographic base an image
forming layer including in a hydrophilic binder at least
hydrophobic thermoplastic polymer particles for at least
20 % and a compound capable of converting light into
heat, said compound being present in said image form-
ing layer or a layer adjacent thereto, characterized in
that on said image forming layer a covering layer is
present having a thickness between 0.1 and 3 µm.
[0018] According to the present invention there is also
provided a method for obtaining a lithographic printing
plate comprising the steps of:

(a) image-wise or information-wise exposing to light
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or heat an imaging element as described above
(b) developing said exposed imaging element with
an aqueous developing solution in order to remove
the unexposed areas and thereby form a lithograph-
ic printing plate.

4. Detailed description of the invention.

[0019] It has been found that lithographic printing
plates of high quality, especially with a high ink accept-
ance in the printing areas can be obtained according to
the method of the present invention using an imaging
element as described above. More precisely it has been
found that said printing plates are of high quality and are
provided in a convenient way, thereby offering econom-
ical and ecological advantages.
[0020] An imaging element for use in accordance with
the present invention comprises on a hydrophilic sur-
face of a lithographic base an image forming layer com-
prising at least hydrophobic thermoplastic polymer par-
ticles which is overcoated with a covering layer having
a thickness between 0.1 and 5 µm.
[0021] Said covering layer can be a hydrophobic layer
containing a hydrophobic polymer or copolymer such as
polystyrene, polyolefinic compounds, poly(meth)acr-
ylates, polyesters, copolymers of said polymers, etc..
[0022] Said covering layer can be a water insoluble,
alkali soluble or swellable layer containing a resin hav-
ing phenolic hydroxy groups and/or carboxyl groups
such as novolacs or polyvinyl phenols.
[0023] Preferably the covering layer used in connec-
tion with the present invention is a water soluble or
swellable layer comprising hydrophilic polymers. Suita-
ble water soluble or swellable polymers for use in said
covering layer in connection with this invention are for
example synthetic homo or copolymers such as a poly-
vinyl alcohol, a poly(meth)acrylic acid, a poly(meth)acr-
ylamide, a polyhydroxyethyl(meth)acrylate, a polyvinyl-
methylether, a polyvinyl pyrrolidone or natural binders
such as gelatin, a polysaccharide such as e.g. dextran,
pullulan, cellulose, arabic gum, alginic acid.
[0024] The thickness of said layer is preferably be-
tween 0.15 and 3 µm, more preferably between 0.2 and
2 µm.
[0025] According to one embodiment of the present
invention, the lithographic base can be an anodised alu-
minum support. A particularly preferred lithographic
base is an electrochemically grained and anodised alu-
minum support. According to the present invention, an
anodised aluminum support may be treated to improve
the hydrophilic properties of its surface. For example,
the aluminum support may be silicated by treating its
surface with sodium silicate solution at elevated temper-
ature, e.g. 95°C. Alternatively, a phosphate treatment
may be applied which involves treating the aluminum
oxide surface with a phosphate solution that may further
contain an inorganic fluoride. Further, the aluminum ox-
ide surface may be rinsed with a citric acid or citrate so-

lution. This treatment may be carried out at room tem-
perature or can be carried out at a slightly elevated tem-
perature of about 30 to 50°C. A further interesting treat-
ment involves rinsing the aluminum oxide surface with
a bicarbonate solution. It is further evident that one or
more of these post treatments may be carried out alone
or in combination.
[0026] According to another embodiment in connec-
tion with the present invention, the lithographic base
comprises a flexible support, such as e.g. paper or plas-
tic film, provided with a cross-linked hydrophilic layer. A
particularly suitable cross-linked hydrophilic layer may
be obtained from a hydrophilic binder cross-linked with
a cross-linking agent such as formaldehyde, glyoxal,
polyisocyanate or a hydrolysed tetra-alkylorthosilicate.
The latter is particularly preferred.
[0027] As hydrophilic binder there may be used hy-
drophilic (co)polymers such as for example, homopoly-
mers and copolymers of vinyl alcohol, acrylamide, meth-
ylol acrylamide, methylol methacrylamide, acrylic acid,
methacrylic acid, hydroxyethyl acrylate, hydroxyethyl
methacrylate or maleic anhydride/vinylmethylether co-
polymers. The hydrophilicity of the (co)polymer or (co)
polymer mixture used is preferably the same as or high-
er than the hydrophilicity of polyvinyl acetate hydrolyzed
to at least an extent of 60 percent by weight, preferably
80 percent by weight.
[0028] The amount of crosslinking agent, in particular
of tetraalkyl orthosilicate, is preferably at least 0.2 parts
by weight per part by weight of hydrophilic binder, pref-
erably between 0.5 and 5 parts by weight, more prefer-
ably between 1.0 parts by weight and 3 parts by weight.
[0029] A cross-linked hydrophilic layer in a lithograph-
ic base used in accordance with the present embodi-
ment preferably also contains substances that increase
the mechanical strength and the porosity of the layer.
For this purpose colloidal silica may be used. The col-
loidal silica employed may be in the form of any com-
mercially available water-dispersion of colloidal silica for
example having an average particle size up to 40 nm,
e.g. 20 nm. In addition inert particles of larger size than
the colloidal silica can be added e.g. silica prepared ac-
cording to Stöber as described in J. Colloid and Interface
Sci., Vol. 26, 1968, pages 62 to 69 or alumina particles
or particles having an average diameter of at least 100
nm which are particles of titanium dioxide or other heavy
metal oxides. By incorporating these particles the sur-
face of the cross-linked hydrophilic layer is given a uni-
form rough texture consisting of microscopic hills and
valleys, which serve as storage places for water in back-
ground areas.
[0030] The thickness of a cross-linked hydrophilic lay-
er in a lithographic base in accordance with this embod-
iment may vary in the range of 0.2 to 25 µm and is pref-
erably 1 to 10 µm.
[0031] Particular examples of suitable cross-linked
hydrophilic layers for use in accordance with the present
invention are disclosed in EP-A 601240, GB-P-
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1419512, FR-P-2300354, US-P-3971660, US-P-
4284705 and EP-A 514490.
[0032] As flexible support of a lithographic base in
connection with the present embodiment it is particularly
preferred to use a plastic film e.g. substrated polyethyl-
ene terephthalate film, cellulose acetate film, polysty-
rene film, polycarbonate film etc... The plastic film sup-
port may be opaque or transparent.
[0033] It is particularly preferred to use a polyester
film support to which an adhesion improving layer has
been provided. Particularly suitable adhesion improving
layers for use in accordance with the present invention
comprise a hydrophilic binder and colloidal silica as dis-
closed in EP-A 619524, EP-A 620502 and EP-A
619525. Preferably, the amount of silica in the adhesion
improving layer is between 200 mg per m2 and 750 mg
per m2. Further, the ratio of silica to hydrophilic binder
is preferably more than 1 and the surface area of the
colloidal silica is preferably at least 300 m2 per gram,
more preferably at least 500 m2 per gram.
[0034] In accordance with the present invention, on
top of a hydrophilic surface there is provided an image
forming layer. Optionally, there may be provided one or
more intermediate layers between the lithographic base
and the image forming layer. An image forming layer in
connection with the present invention comprises at least
thermoplastic polymer particles. Said thermoplastic pol-
ymer particles are dispersed in a hydrophylic binder.
[0035] The hydrophilic binder can be a water insolu-
ble, alkali soluble or swellable resin having phenolic hy-
droxy groups and/or carboxyl groups.
[0036] Preferably the water insoluble, alkali soluble or
swellable resin used in connection with the present in-
vention comprises phenolic hydroxy groups. Suitable
water insoluble, alkali soluble or swellable resins for use
in an image forming layer in connection with this inven-
tion are for example synthetic novolac resins such as
ALNOVOL, a registered trade mark of Reichold Hoechst
and DUREZ, a registered trade mark of OxyChem and
synthetic polyvinylfenols such as MARUKA LYNCUR M,
a registered trade mark of Dyna Cyanamid.
[0037] The hydrophilic binder is preferably a water
soluble or swellable hydrophilic polymer. Suitable water
soluble or swellable polymers for use in an image form-
ing layer in connection with this invention are for exam-
ple synthetic homo or copolymers such as a polyvinyl
alcohol, a poly(meth)acrylic acid, a poly(meth)acryla-
mide, a polyhydroxyethyl(meth)acrylate, a polyvinyl-
methylether, a polyvinyl pyrrolidone or natural binders
such as gelatin, a polysaccharide such as e.g. dextran,
pullulan, cellulose, arabic gum, alginic acid.
[0038] The hydrophilic binder used in connection with
the present invention is preferably not cross-linked or
only slightly cross-linked.
[0039] Hydrophobic thermoplastic polymer particles
used in connection with the present invention preferably
have a coagulation temperature above 35°C and more
preferably above 50°C. Coagulation may result from

softening or melting of the thermoplastic polymer parti-
cles under the influence of heat. There is no specific up-
per limit to the coagulation temperature of the thermo-
plastic hydrophobic polymer particles, however the tem-
perature should be sufficiently below the decomposition
of the polymer particles. Preferably the coagulation tem-
perature is at least 10°C below the temperature at which
the decomposition of the polymer particles occurs.
When said polymer particles are subjected to a temper-
ature above coagulation temperature they coagulate to
form a hydrophobic agglomerate in the hydrophilic layer
so that at these parts the hydrophilic layer becomes in-
soluble in plain water or an aqueous liquid.
[0040] Specific examples of hydrophobic polymer
particles for use in connection with the present invention
are e.g. polyethylene, polyvinyl chloride, polymethyl
(meth)acrylate, polyethyl (meth)acrylate, polyvinylidene
chloride, polyacrylonitrile, polyvinyl carbazole etc. or co-
polymers thereof. Most preferably used is polyethylene
or polymethyl methacrylate.
[0041] The weight average molecular weight of the
polymers may range from 5,000 to 1,000,000g/mol.
[0042] The hydrophobic particles may have a particle
size from 0.01 µm to 50 µm, more preferably between
0.05 µm and 10 µm and most preferably between 0.05
µm and 2 µm.
[0043] The polymer particles are present as a disper-
sion in the aqueous coating liquid of the image forming
layer and may be prepared by the methods disclosed in
US-P-3,476,937. Another method especially suitable for
preparing an aqueous dispersion of the thermoplastic
polymer particles comprises:

- dissolving the hydrophobic thermoplastic polymer
in an organic water immiscible solvent,

- dispersing the thus obtained solution in water or in
an aqueous medium and

- removing the organic solvent by evaporation.

[0044] The amount of hydrophobic thermoplastic pol-
ymer particles contained in the image forming layer is
between 20% by weight and 65% by weight and prefer-
ably between 25% by weight and 55% by weight and
most preferably between 30% by weight and 45% by
weight.
[0045] The image forming layer can also comprise
crosslinking agents although this is not necessary. Pre-
ferred crosslinking agents are low molecular weight sub-
stances comprising a methylol group such as for exam-
ple melamine-formaldehyde resins, glycoluril-formalde-
hyde resins, thiourea-formaldehyde resins, guanamine-
formaldehyde resins, benzoguanamine-formaldehyde
resins. A number of said melamine-formaldehyde resins
and glycoluril-formaldehyde resins are commercially
available under the trade names of CYMEL (Dyno Cy-
anamid Co., Ltd.) and NIKALAC (Sanwa Chemical Co.,
Ltd.).
[0046] The image forming layer has preferably a thick-
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ness between 0.1 and 3 µm, more preferably between
0.15 and 2 µm, most preferably between 0.2 and 1 µm.
[0047] Suitable compounds capable of converting
light into heat are preferably infrared absorbing compo-
nents although the wavelength of absorption is not of
particular importance as long as the absorption of the
compound used is in the wavelength range of the light
source used for image-wise exposure. Particularly use-
ful compounds are for example dyes and in particular
infrared dyes, carbon black, metal carbides, borides, ni-
trides, carbonitrides, bronze-structured oxides and ox-
ides structurally related to the bronze family but lacking
the A component e.g. WO2.9. It is also possible to use
conductive polymer dispersion such as polypyrrole or
polyaniline-based conductive polymer dispersions. The
lithographic performance and in particular the print en-
durance obtained depends on the heat-sensitivity of the
imaging element. In this respect it has been found that
carbon black yields very good and favorable results.
[0048] A light to heat converting compound in connec-
tion with the present invention is most preferably added
to the image forming layer but at least part of the light
to heat converting compound may also be comprised in
a neighbouring layer. Such layer can be for example the
cross-linked hydrophilic layer of the lithographic base
according to the second embodiment of lithographic
bases explained above.
[0049] In accordance with a method of the present in-
vention for obtaining a printing plate, the imaging ele-
ment is image-wise exposed and subsequently devel-
oped with an aqueous solution.
[0050] Image-wise exposure in connection with the
present invention is preferably an image-wise scanning
exposure involving the use of a laser or L.E.D.. It is high-
ly preferred in connection with the present invention to
use a laser emitting in the infrared (IR) and/or near-in-
frared, i.e. emitting in the wavelength range
700-1500nm. Particularly preferred for use in connec-
tion with the present invention are laser diodes emitting
in the near-infrared.
[0051] In case that the hydrophilic binder in the image
forming layer of the imaging element is a water insolu-
ble, alkali soluble or swellable resin having phenolic hy-
droxy groups and/or carboxyl groups the developing liq-
uid is an alkaline solution, preferably with a pH between
9 and 14, more preferably with a pH between 10 and 13.
[0052] In case that the hydrophilic binder in the image
forming layer of the imaging element is a water soluble
or swellable hydrophilic polymer the developing solution
may be plain water.
[0053] For a good development the exposed imaging
element is rubbed with e.g. an absorbent means or a
brush during the application of the developing liquid or
while still being wet with the developing solution or is
sprayed with the developing solution.
[0054] After the development of an image-wise ex-
posed imaging element with an aqueous solution and
drying the obtained plate can be used as a printing plate

as such. However, it is still possible to bake said plate
at a temperature between 100°C and 230°C for a period
of 40 minutes to 5 minutes. For example the exposed
and developed plates can be baked at a temperature of
230°C for 5 minutes, at a temperature of 150°C for 10
minutes or at a temperature of 120°C for 30 minutes.
[0055] The printing plate can be used in the printing
process as a seamless sleeve printing plate. In this op-
tion the printing plate is soldered in a cylindrical form by
means of a laser. This cylindrical printing plate which
has as diameter the diameter of the print cylinder is slid-
ed on the print cylinder instead of applying in a classical
way a classically formed printing plate. More details on
sleeves is given in "Grafisch Niews" , 15, 1995, page 4
to 6.
[0056] In accordance with the present invention there
are different particular embodiments for obtaining a
printing plate when the hydrophylic binder in the image
forming layer is a water soluble or swellable polymer. In
a first particular embodiment the imaging element is im-
age-wise exposed and subsequently mounted on a print
cylinder of a printing press. According to a preferred em-
bodiment, the printing press is then started and while
the print cylinder with the imaging element mounted
thereon rotates, the dampener rollers that supply damp-
ening liquid are dropped on the imaging element and
subsequently thereto the ink rollers are dropped. Gen-
erally after about 10 revolutions of the print cylinder the
first clear and useful prints are obtained.
[0057] According to an alternative embodiment, the
ink rollers and dampener rollers may be dropped simul-
taneously or the ink droppers may be dropped first.
[0058] In these particular embodiments the exposed
imaging element may be converted to a seamless
sleeve imaging element before mounting the exposed
imaging element on the print cylinder.
[0059] Suitable dampening solutions that can be used
in connection with the present invention are aqueous liq-
uids generally having an acidic pH and comprising an
alcohol such as isopropanol. With regard to dampening
liquids useful in the present invention, there is no par-
ticular limitation and commercially available dampening
liquids, also known as fountain solutions, can be used.
[0060] It may be advantageous to wipe the image
forming layer of an image-wise exposed element ac-
cording to the above mentioned particular embodiment
with e.g. a cotton pad or sponge soaked with water be-
fore mounting the imaging element on the press or at
least before the press Starts running. This will remove
some non-image areas but will not actually develop the
imaging element. However, it has the advantage that
possible substantial contamination of the dampening
system of the press and ink used is avoided.
[0061] According to a further particular embodiment,
the imaging element is first mounted on the print cylinder
of the printing press and then image-wise exposed di-
rectly on the press. Subsequent to exposure, the imag-
ing element can be developed as described above.
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[0062] In these particular embodiment the unexposed
imaging element may be converted to a seamless
sleeve imaging element before mounting the unex-
posed imaging element on the print cylinder.
[0063] The following example illustrates the present
invention without limiting it thereto. All parts are by
weight unless otherwise specified.

EXAMPLE 1

Preparation of the lithographic base

[0064] A 0.15 mm thick aluminum foil was degreased
by immersing the foil in an aqueous solution containing
5 g/l of sodium hydroxide at 50°C and rinsed with dem-
ineralized water. The foil was then electrochemically
grained using an alternating current in an aqueous so-
lution containing 4 g/l of hydrochloric acid, 4 g/l of hyd-
roboric acid and 5 g/l of aluminum ions at a temperature
of 35°C and a current density of 1200 A/m2 to form a
surface topography with an average center-line rough-
ness Ra of 0.5 µm.
[0065] After rinsing with demineralized water the alu-
minum foil was then etched with an aqueous solution
containing 300 g/l of sulfuric acid at 60°C for 180 sec-
onds and rinsed with demineralized water at 25°C for
30 seconds.
[0066] The foil was subsequently subjected to anodic
oxidation in an aqueous solution containing 200 g/l of
sulfuric acid at a temperature of 45°C, a voltage of about
10 V and a current density of 150 A/m2 for about 300
seconds to form an anodic oxidation film of 3.00 g/m2 of
Al2O3, then washed with demineralized water, posttreat-
ed with a solution containing 20 g/l of sodium bicarbo-
nate at 40°C for 30 seconds, subsequently rinsed with
demineralized water at 20°C during 120 seconds and
dried.
[0067] The grained and anodized lithographic base
was then submersed in an aqueous solution containing
5 % w/w of citric acid for 60 seconds, brought at pH 7
with an aqueous solution of sodium hydroxyde 2N for
60 seconds, rinsed with demineralized water and dried
at 25°C.

Preparation of the coating composition for the recording
layer

[0068] To 130 g of a 20 % w/w dispersion of polyme-
thyl methacrylate (particle diameter of 90 nanometer)
stabilized with the polyethyleneoxide surfactant Hosta-
pal B (1% w/w vs. polymer) in deionized water was sub-
sequently added, while stirring, 50 g of a 15 % w/w dis-
persion of carbon black containing a wetting agent in
water, 500 g of water, 320 g of a 2 % w/w solution of a
98 % hydrolyzed polyvinylacetate, having a weight av-
erage molecular weight of 200,000 g/mol (MOWIOL
56-98 available from Hoechst) in water.

Preparation of the coating composition I for a covering
layer

[0069] To 99 g of methanol was added 1 g of polyvinyl
pyrrolidone.

Preparation of the coating composition II for a covering
layer

[0070] To 99 g of methanol was added 1 g of poly-
acrylic acid.

Preparation of the imaging element I

[0071] An imaging element according to the invention
was produced by preparing the above described coating
composition for the infrared recording layer, coating it
onto the above described lithographic base in an
amount of 30 g/m2 (wet coating amount) and drying it at
36°C.

Preparation of the imaging element II

[0072] Imaging element II was prepared in an identi-
cal way as imaging element I with the exception that on
top of the recording layer a covering layer from the
above described coating solution I was coated in an
amount of 30 g/m2 (wet coating amount) and dried at
room temperature.

Preparation of the imaging element III

[0073] Imaging element III was prepared in an identi-
cal way as imaging element I with the exception that on
top of the recording layer a covering layer from the
above described coating solution II was coated in an
amount of 30 g/m2 (wet coating amount) and dried at
room temperature.

Preparation of a printing plate and making copies
thereof.

[0074] The imaging elements I, II and III were subject-
ed to a scanning infra-red laser diode emitting at 830
nm (scanspeed 1 m/s, spot size 10 µm and the power
on the plate surface was 120 mW ). After imaging the
plates were processed with plain water.
[0075] The ablation on said plates is the ratio on an
exposed non-processed imaging element of the optical
reflection density of an unexposed area (maximum den-
sity) versus the optical reflection density of an exposed
area (image density). The results are given in table 1.
[0076] After imaging the plates were processed with
plain water. The obtained lithographic printing plates
were used to print in an identical way on a conventional
offset press using a commonly employed ink and foun-
tain. The results are given in table 1.

9 10



EP 0 816 070 B1

7

5

10

15

20

25

30

35

40

45

50

55

[0077] It is clear from the results in table 1 that the
presence of a covering layer on an imaging element
comprising on a hydrophilic surface of a lithographic
base an image forming layer comprising hydrophobic
thermoplastic polymer particles dispersed in a hy-
drophilic binder and a compound capable of converting
light into heat, said compound being present in said im-
age forming layer (imaging elements II and III according
to the invention) decreases markedly the ablation and
increases greatly the ink acceptance when compared
with an identical imaging element without a covering lay-
er (imaging element I, being a comparison element)

Claims

1. A heat sensitive imaging element comprising on a
hydrophilic surface of a lithographic base an image
forming layer including in a hydrophilic binder at
least hydrophobic thermoplastic polymer particles
between 20 and 65 % by weight and a compound
capable of converting light into heat, said com-
pound being present in said image forming layer or
a layer adjacent thereto, characterized in that on
said image forming layer a covering layer is present
having a thickness between 0.1 and 3 µm.

2. A heat sensitive imaging element according to claim
1 wherein said covering layer is a water soluble or
swellable layer comprising a hydrophilic polymer.

3. A heat sensitive imaging element according to claim
1 wherein said hydrophilic binder of the image form-
ing layer is a water soluble or swellable polymer.

4. A heat sensitive imaging element according to any
of claims 1 to 3 wherein said lithographic base is
anodized aluminum or comprises a flexible support
having thereon a cross-linked hydrophilic layer.

5. A heat sensitive imaging element according to any
of claims 1 to 4 wherein said compound capable of
converting light into heat is a member from the
group consisting of an infrared absorbing dye, car-
bon black, a metal boride, a metal carbide, a metal
nitride, a metal carbonitride and a conductive poly-
mer dispersion.

6. A heat sensitive imaging element according to any
of claims 1 to 5 wherein said heat sensitive imaging

Table 1

Imaging Element I II III

Ablation 48 % 15 % 18 %

Ink Acceptance poor good good

element is a seamless sleeve heat sensitive imag-
ing element.

7. A method for obtaining a lithographic printing plate
comprising the steps of:

(a) image-wise or information-wise exposing to
light or heat an imaging element according to
any of claims 1 to 6,
(b) developing said exposed imaging element
with an aqueous developing solution in order to
remove the unexposed areas and thereby form
a lithographic printing plate.

8. A method for obtaining a lithographic plate accord-
ing to claim 7 wherein said hydrophilic binder of the
image forming layer is a water soluble or swellable
polymer and wherein said image-wise exposed im-
aging element is developed by mounting it on a print
cylinder of a printing press and supplying an aque-
ous dampening solution and/or ink to said image
forming layer while rotating said print cylinder.

9. A method for obtaining a lithographic plate accord-
ing to claim 7 or 8 wherein said lithographic printing
plate is a seamless sleeve printing plate.

Patentansprüche

1. Ein wärmeempfindliches bilderzeugendes Ele-
ment, das auf einer hydrophilen Oberfläche einer
lithografischen Unterlage eine bilderzeugende
Schicht mit zwischen 20 Gew.-% und 65 Gew.-%
hydrophoben, thermoplastischen, polymeren, in ei-
nem hydrophilen Bindemittel eingebetteten Teil-
chen und eine Verbindung enthält, die Licht in Wär-
me umzuwandeln vermag und in der bilderzeugen-
den Schicht oder einer daran grenzenden Schicht
enthalten ist, dadurch gekennzeichnet, daß die bil-
derzeugende Schicht mit einer Deckschicht mit ei-
ner Stärke zwischen 0,1 und 3 µm überzogen ist.

2. Wärmeempfindliches bilderzeugendes Element
nach Anspruch 1, dadurch gekennzeichnet, daß die
Deckschicht eine wasserlösliche oder wasserquell-
bare, ein hydrophiles Bindemittel enthaltende
Schicht ist.

3. Wärmeempfindliches bilderzeugendes Element
nach Anspruch 1, dadurch gekennzeichnet, daß
das hydrophile Bindemittel der bilderzeugenden
Schicht ein wasserlösliches oder wasserquellbares
Polymeres ist.

4. Wärmeempfindliches bilderzeugendes Element
nach irgendeinem der Ansprüche 1 bis 3, dadurch
gekennzeichnet, daß die lithografische Unterlage
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ein eloxierter Aluminiumträger ist oder einen bieg-
samen Träger mit einer darauf vergossenen ver-
netzten hydrophilen Schicht enthält.

5. Wärmeempfindliches bilderzeugendes Element
nach irgendeinem der Ansprüche 1 bis 4, dadurch
gekennzeichnet, daß als Licht in Wärme umwan-
delnde Verbindung ein infrarotabsorbierender
Farbstoff, Gasruß, ein Metallborid, ein Metallcarbid,
ein Metallnitrid, ein Metallcarbonitrid oder ein leitfä-
higes Polymerteilchen gewählt wird.

6. Wärmeempfindliches bilderzeugendes Element
nach irgendeinem der Ansprüche 1 bis 5, dadurch
gekennzeichnet, daß das wärmeempfindliche bil-
derzeugende Element ein wärmeempfindliches bil-
derzeugendes Element in Form einer nahtlosen
Büchse ist.

7. Ein Verfahren zur Herstellung einer lithografischen
Druckplatte mit folgenden Stufen :

(a) die bildmäßige oder informationsmäßige
Belichtung mit Licht oder Wärme eines nach ir-
gendeinem der Ansprüche 1 bis 6 definierten
bilderzeugenden Elements, und
(b) die Entwicklung des belichteten bilderzeu-
genden Elements mit einer wäßrigen Entwick-
lerlösung, um die unbelichteten Bereiche zu
entfernen und so eine lithografische Druckplat-
te zu erhalten.

8. Verfahren zur Herstellung einer lithografischen
Druckplatte nach Anspruch 7, dadurch gekenn-
zeichnet, daß das hydrophile Bindemittel der bilder-
zeugenden Schicht ein wasserlösliches oder was-
serquellbares Polymeres ist und das bildmäßig be-
lichtete bilderzeugende Element dadurch entwik-
kelt wird, daß es zunächst auf eine Drucktrommel
einer Druckpresse aufgespannt wird und der bilder-
zeugenden Schicht anschließend bei drehender
Drucktrommel ein wäßriges Feuchtwasser und/
oder Druckfarbe zugeführt werden.

9. Verfahren zur Herstellung einer lithografischen
Druckplatte nach Anspruch 7 oder 8, dadurch ge-
kennzeichnet, daß die lithografische Druckplatte ei-
ne Druckplatte in Form einer nahtlosen Büchse ist.

Revendications

1. Elément de formation d'image thermosensible com-
prenant, sur une surface hydrophile d'une base li-
thographique, une couche de formation d'image en-
globant, dans un liant hydrophile, au moins des par-
ticules polymères thermoplastiques hydrophobes
en une quantité entre 20 et 65% en poids et un com-

posé capable de transformer de la lumière en cha-
leur, ledit composé étant présent dans ladite cou-
che de formation d'image ou dans une couche ad-
jacente à cette dernière, caractérisé en ce que, sur
ladite couche de formation d'image, est présente
une couche de recouvrement possédant une épais-
seur entre 0,1 et 3 µm.

2. Elément de formation d'image thermosensible se-
lon la revendication 1, dans lequel ladite couche de
recouvrement est une couche soluble ou apte à
gonfler dans l'eau, comprenant un polymère hydro-
phile.

3. Élément de formation d'image thermosensible se-
lon la revendication 1, dans lequel ledit liant hydro-
phile de la couche de formation d'image est un po-
lymère soluble ou apte à gonfler dans l'eau.

4. Élément de formation d'image thermosensible se-
lon l'une quelconque des revendications 1 à 3, dans
lequel ladite base lithographique est de l'aluminium
anodisé ou comprend un support flexible sur lequel
est appliquée une couche hydrophile réticulée.

5. Élément de formation d'image thermosensible se-
lon l'une quelconque des revendications 1 à 4, dans
lequel ledit composé capable de transformer de la
lumière en chaleur est un membre choisi parmi le
groupe constitué par un colorant absorbant l'infra-
rouge, du noir de carbone, un borure métallique, un
carbure métallique, un nitrure métallique, un carbo-
nitrure métallique et une dispersion polymère con-
ductrice.

6. Élément de formation d'image thermosensible se-
lon l'une quelconque des revendications 1 à 5, dans
lequel ledit élément de formation d'image thermo-
sensible est un élément de formation d'image ther-
mosensible en forme de manchon sans soudure.

7. Procédé pour obtenir un cliché d'impression litho-
graphique, comprenant les étapes consistant à:

(a) exposer en forme d'image ou en forme d'in-
formation à de la lumière ou à de la chaleur, un
élément de formation d'image selon l'une quel-
conque des revendications 1 à 6;
(b) développer ledit élément de formation
d'image exposé, avec une solution développa-
trice aqueuse dans le but d'éliminer les zones
non exposées et d'obtenir ainsi un cliché d'im-
pression lithographique.

8. Procédé pour obtenir un cliché lithographique selon
la revendication 7, dans lequel ledit liant hydrophile
de la couche de formation d'image est un polymère
soluble ou apte à gonfler dans l'eau et dans lequel
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ledit élément de formation d'image exposé en forme
d'image est développé en le montant sur un cylindre
d'impression d'une presse d'impression et en ali-
mentant une solution de mouillage aqueuse et/ou
de l'encre à ladite couche de formation d'image, tout
en faisant tourner ledit cylindre d'impression.

9. Procédé pour obtenir un cliché lithographique selon
la revendication 7 ou 8, dans lequel ledit cliché d'im-
pression lithographique est un cliché d'impression
en forme de manchon sans soudure.
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