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ment caused by used developing solutions as well as contamination of
developing units or of the working The present invention relates to a
photosensitive  evironment. relief printing plate and a photosensitive
intaglio print-  As a prior art literature wherein a photosensitive ing
plate.                                      5   resin containing a
photocolourable dye precursor is A photosensitive relief printing plate or
intaglio  applied to a printing plate, there is mentioned U.S. Pa- printing
plate comprising a base such as a metallic  tent No.4,271,251 (the
corresponding Japanese Pan- base or plastic film base and a photocurable,
photo-  tent Laid-Open No.JP55055335A). This prior art liter- sensitive
layer formed on the base is in wide use.   ature is mainly for planographic
printing plates each In the former relief printing plate, an original film
10  having a photosensitive layer 0.1-5 pm thick. Since having a negative
pattern is brought into close con-  the photosensitive layer is thus thin,
a large amount tact with the photosensitive layerdirectly orindirectly,  of
adye precursor is contained therein, so for prevent- followed by
irradiation of actinic light to cure the pho-  Ing the dye precursor from
developing color during tosensitive layer portion corresponding to a
transpar-  storage in a dark place, so-called dark coloration, it is ent
portion of the original film. Then, the uncured pho-  15   proposed therein
to use 2,4-dihydroxybenzaldoxime tosensitive layer portion corresponding to
an opaque  which is a powerful dark coloration preventing agent. portion of
the original f ilm is dissolved out using a suit-  However, If such method
is directly applied to re- able solvent such as alcohol, alcohol/water, or
water,  lief or intaglio printing plates which are generally thick, to
thereby form on the base relief pattern which is  a photocuring reaction is
also inhibited in many cases. faithful to the original pattern.
20   This bad influence is not so conspicuous in the case On the other
hand, in the intaglio printing plate,  of a thin photosensitive layer such
as that in a plano- an original film having a positive pattern is brought
graphic printing plate. But in relief or intaglio printing into close
contactwith the photosensitive layerdirect-  plates having a thick
photosensitive layer, there often ly or indirectly, followed by irradiation
of actinic light  arise problems, such as marked deterioration in pho- to
cure the photosensitive layer portion correspond-   25  tocurability of the
bottom of the photosensitive layer, ing to a transparent portion of the
original film, and  so it is impossible to attain satisfactory image repro-
then the uncured photosensitive layer Is dissolved out  ducibility. using a
suitable solvent to thereby form on the base    Japanese Patent Laid-Open
No.10150/1988 dis- a concave pattern which closely follows the original.
closes that an anti-blocking layer is formed on the According to the prior
art, even if Image exposure  30  surface of a photosensitive resin layer
and that a dye is made for a photosensitive relief printing plate or in-
precursor which forms a dye upon irradiation of actin- taglio printing
plate through an original film, there will  ic light is incorporated in the
said anti-blocking layer. occur no visible change on the photosensitive
layer.  However, since the anti-blocking layer does not pos- Therefore, it
has been difficult to confirm to which  sess photosensitivity, it is
removed at the time of de- printing plate an original film was exposed and
also   35  velopment, resulting in that the developing solution is
difficult to confirm whether a printing plate has al-  colored. Moreover,
since the anti-blocking layerwhich ready been subjected to exposure or not.
Conse-      has been colored is removed, a concave or convex quently, there
occurs the trouble that another original  pattern formed by exposure of the
printing plate after film is brought into close contact with an already-ex-
the development is not colored. Consequently, It be- posed printing plate
and then subjected to exposure.  40   comes no longer possible to easily
confirm the pat- Also in the plate inspecting work to check wheth-  tern
visually. er the resulting relief or concave pattern after the    In U.S.
Patent No.4,247,618 (the corresponding completion of exposure and
development is as prede-  Japanese Patent Laid-Open No. 151638/1980) it is
termined or not, it is difficult to judge whether the re-  disclosed that a
desired pattern Is colored using a leu- lief or concave pattern, which is
colorless and fine, is  45  co dye. But the application to such a
photocurable good or bad. According to the prior art, in order to rem-
photosensitive layer as is employable as a relief or in- edy the difficulty
of the plate inspecting work, that is,  taglio printing plate after
development is notdisclosed in order to facilitate the same work, a usual
dye or pig-  therein. ment is incorporated in the photosensitive layer to
col-  The present invention has been accomplished in or the relief pattern
or concave pattern (to be exact,  50  view of the above-mentioned drawbacks
of the prior a pattern formed by the photocured photosensitive    art, and
it is an object thereof to provide a photosen- layer portion other than the
concave portion). How-  sitive relief or intaglio printing plate wherein at
the ever, if the whole of the photosensitive layer is col-  time of image
exposure through an original film and ored, the dye or pigment contained in
the uncured    subsequent development, only the exposed portion, portion
will be dissolved out into a developing solution   55   or photocured
portion, is colored to the formation of atthe time of development, thus
causing conspicuous  a dye a the resulting convex or concave pattern be-
coloration of the developing solution. Consequently  comes visible, thus
attaining an extremely high proc- there arise problems such as pollution of
the environ-  essing work efficiency. 2   
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of the present invention to pro-  drogen such as carboxylic acids or
amines, polyva- vide a relief or intaglio printing plate wherein only ex-
lent(meth)acrylamides such as methylenebis (meth) posed and cured portion
is colored, so there is no col-  acrylamide, polyvalent vinyl compounds
such as div- oration of developing solution even after develop-
inylbenzene. Further, unsaturated polyesters, unsa- ment and removal of
uncured portion, that is, there is   5   turated polyurethanes and
end-unsaturated synthet- no fear of environmental pollution caused by the
de-  ic rubbers are also included if only they each have veloping solution.
two or more ethylenically unsaturated bonds in the More preferably, the
present invention can pro-  same molecule. Two or more of these unsaturated
vide a photosensitive relief or intaglio printing plate  compounds may be
used in combination. which is superior in dark coloration preventing prop-
10  Also, a compound having only one ethylenically erty, does not inhibit a
photocuring reaction, does not  unsaturated  bond  such  as  2-hydroxyethyl
cause such a problem as marked deterioration in pho-  (meth)acrylate,
3-chloro-2-hydroxypropyl (meth)acrylate, tocurability of the bottom of a
photosensitive layer,  [err] ethyl phthalate and can afford a good image
reproducibility.       or diacetone acrylamide may be used together with
More specifically, the present invention is con-  15  the compound having
two or more such unsaturated cerned with a photosensitive relief or
intaglio printing  bonds. plate comprising a base and a photocurable photo-
Also employable are photosensitive composi- sensitive layerformed thereon,
the photocurable pho-  tions comprising, as base resins, partially
saponified tosensitive layer containing a dye precursor which  polyvinyl
acetate, polyamides, saturated polyesters, forms a dye upon irradiation of
actinic light, the plate  20  polyurethanes, celluloses or synthetic
rubbers, and having a quinolinol and/or thiol compounds(s) as a
ethylenically unsaturated compounds incorporated dark coloration preventing
agent incorporated in the  therein. Particularly, in the printing plate
use, partially aforementioned photocurable photosensitive layer.
saponified polyvinyl acetate and polyamides are pre- As the photocurable
photosensitive layer used in  ferred as base resins. These base resins may
be used the present invention there may be used any of vari-  25  in the
range of 5 to 95 wt% relative to the whole of the ous known ones which are
commonly used as photoc-  photosensitive layer. urable photosensitive
layers in photocurable photo-    Also as the photopolymerization initiator
there sensitive relief or intaglio printing plates. More specif-  may be
used any of known ones. As examples are ically, there usually is employed a
photosensitive  mentioned anthraquinones such as anthraquinone, composition
containing a compound having two or  30  2-methyl anthraquinone and 2-ethyl
anthraquinone; more ethylenically unsaturated bonds and also con-  benzoin
and benzoin derivatives such as benzoin me- taining a photopolymerization
initiator.           thyl ether and benzoin ethyl ether, thioxanthone der-
As examples of the compound having two or       ivatives such as chloro
thioxanthone and diisopropyl more ethylenically unsaturated bonds there are
In-  thioxanthone; benzophenone and benzophenone cluded all of known such
compounds. The following   35  derivatives such as 4,4-bis(dimethylamino)
benzo- are mentioned as concrete examples generally used  phenone;
acetophenone and acetophenone deriva- in the photosensitive layer of a
photosensitive relief  tives such as dimethoxyphenyl acetophenone; and
printing plate or a photosensitive intaglio printing  benzyl. But these
constitute no limitation. Two or plate, which however are not intended to
constitute  more compounds may be used in combination as the any
limitation: di(meth)acrylates of polyethylene gly-  40  photopolymerization
initiator. The photopolymeriza- col such as diethylene glycol diacrylate
and diethy-  tion initiator may be used in the range of 0.01 to 10 lene
glycol dimethacrylate [both will hereinafter be re-  wt% relative to the
whole of the photosensitive layer- ferred to as diethylene glycol
di(meth)acrylate, and  forming composition. the description [err]which will
appear       As the dye precursor which forms a dye upon irra- hereinunder
means both [err]  45  diation of actinic light in the present invention,
there may [err] polypropylene glycol di(meth)acrylates such  be used any of
known ones. Examples include spiropyr- as dipropylene glycol
(meth)acrylate, trimethylolpro-  ans having varioussubstituentgroupssuch
asspiro[2H- pane   tri(meth)acrylate,   pentaerythritol   tri
1-benzopyran-2,2'-indolines], spiroindolinonaphopyr- (meth)acrylate,
pentaerythritol tetra(meth)acrylate,  ans,
spiro[2H-1-benzopyran-2,2'-benzothiazolines], glycerol di(meth)acrylate,
glycerol tri(meth) acrylate,  50
spiro[2H-1-benzopyran-2,2'-benzoxazolines] and aza-
polyvalent(meth)acrylates obtained by addition of  spiroindolinopyrans;
triarylmethane dye leuco deriv- polyvalent glycidyl ethers such as ethylene
glycol di-  atives such as Leuco Crystal Violet and Leuco Mala- glycidyl
ether with compounds having ethylenically  chite Green; xanthene dye leuco
derivatives such as unsaturated bonds and active hydrogen such as un-
3,6-bis(dimethylamino)-9-(p-dimethylaminophenyl)xan- saturated carboxylic
acids or unsaturated alcohols,  55  thene; thioxanthene dye leuco
derivatives such as 3,6- polyvalent(meth)acrylates obtained by addition
rea-  bis(dimethylamino)-9-(p-dimethylaminophenyl) thio- tion of
unsaturated epoxy compound uch as glyci-   xanthene fluoran dye precursors
such as 1,3-dime- dyl (meth)acrylate with compounds having active hy-
thyl-6-diethylaminofluoran and 3,6-bis(diethylami- 3  
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no)fluoran-y-(4'-nitro)-aniiino lactam; cationic poly-  preventing agent
This prior art is mainly for piano- methine dye such as
[err]bus(p-dimethylaminophe-   graphic printing plates having a
photosensitive layer nyl)polyene; bis-imidazoles such as bis-2,4,5-triary-
thickness of 0.1 to 5 [err] Because the photosensitive limidazole; and
thioindigo such as 6,6'-dichloro-4,4'-  layer is thin, a large amount of a
dye precursor is con- dimethylthioindigo. Particularly, triaylmethane dye
5   tained therein, and it is proposed in the said prior art leuco
derivatives and fluoran dye precursors, which  to use
2,4-dihydroxybenzaldoxime which is a power- develop color more dearly, are
preferred In the pres-  ful dark coloration preventing agent. Further,
Japa- ent invention.                                       nese Patent
Laid-Open No.10150/1988 discloses It is preferable that the amount of the
photocolor-  that such antioxidants as hydroquinone and p-amino- able dye
precursor used be in the range of 0.001 to 5   10   phenoi are effective in
preventing the dark coloration. wt% relative to the whole of the
photosensitive layer.  However, the addition of these stabilizers often
ihibits If it is smaller than 0.001 wt%, there will not be at-  even the
photocuring reaction. This bad influence is tained a satisfactory effect
because of slight colors-  not so conspicuous in the case of a thin
photosensi- tion of an irradiated portion, while it it exceeds 5 [err]
tive layersuch as that in a planographic printing plate. the
photocurability of the photosensitive layer is  15   However, in the case
of a relief or Intaglio printing markedly deteriorated in many cases
because a con-   plate having a thick photosensitive layer, there often
siderable portion of the radiated actinic light is con-  arise problems
such as, for example, marked deteri- sumed for the formation of a dye. A
more preferred   oration in photocurability of the bottom of the photo-
amount of the dye precursor used is in the range of  sensitive layer. 0.05
to 2 [err] Two or more dye precursors may be   20  In the present
invention, with quinolinol or a thiol used together.
compound as a dark coloration preventing agent in- If necessary, the
photosensitive layer in the pres-  corporated in the photosensitive layer,
there can be ent invention may be formed on a metallic plate or cy-
obtained a more preferable relief or intaglio printing linder roll base
formed of steel, aluminum or copper  plate. Quinolinol is very effective in
preventing the or on a plastic film or sheet base formed of polyester,  25
dark coloration. Besides, quinolinol possesses the polyamiide or
polypropylene.                         feature that it scarcely
deteriorates the photosensi- The thickness of the photosensitive layer is
pre-  tive characteristic. Although it is not clear by what re- ferably not
smaller than 100 pm, more preferably not  action mechanism quinolinol
prevents the dark colo- smaller than 200 [err] in the case of a relief
printing  ration, it is presumed that the quinoline structure will plate.
Where the photosensitive layer is thinner, it is  30   probably prevent the
oxidation reaction of the dye likely that the non-image area of a printed
matter will  precursor which takes place in the photosensitive lay- be
stained because ink is fed also to the other portion  er. Further, since
the hydroxyl group improves the than relief. Although the upper limit of
the thickness  compatibility with the photosensitive composition, it is not
specially limited, it is usually 7 mm or so. In the  is also presumed that
the resulting synergistic effect case of an intaglio printing plate, it is
preferable that  35   may lead to an outstanding effect. the thickness of
the photosensitive layer be not small-  The term "quinolinol" as used
herein is a generic er than 6 [err] more preferably no smaller than 10
[err].  term for seven kinds of compounds each having one If the
photosensitive layer is thinner, there In many  hydroxyl group in any of
the positions 2-8 in the fol- cases arises the problem that even the ink in
the con-  lowing guinoline structure: cave portion as an image area is
scraped off at the   40 time of scraping off the ink in the non-image area
on the printing plate by means of a doctor blade. The up- per thickness
limit of the photosensitive layer is no specially limited, but usually it
is 1 mm or so. In the case of a relief printing plate, exposure is made
through a negative film and an image area is photo colored, while in an
intaglio printing plate, exposure is made through a positive film, so there
is formed a pat tern in which a non-image area is colored while an im- age
area not colored,                           50   Among them, 8-qulnolinol
(alias oxine) with. hydroxyl In applying the photosensitive layer
containing  group in the 8-position and 4-quinolinol (alias kynur- the
photocolorable precursor to a printing plate, it is  ine) with hydroxyl
group in the 4-position are particu- desirable to use a so-called dark
coloration prevent-  larly preferred in view of their dark coloration
prevent- ing agent for preventing the dye precursor from devel-  ing
effect. The amount of quinolinol to be used is pre- oping color during
storage in a dark place. In U.S. Pa-  55  ferably in the range of 0.005 to
I wt% relative to the tent No. 4,271,251 (the corresponding Japanese Pa-
whole of the photosensitive layer. If it is less than tent Laid-Open
No.55363/1980) It is proposed to use  0.005 wt%, the dark coloration
preventing effect is 2,4-dihydroxybenzaldoxime as such dark coloration
difficult to be fully exhibited, and if it exceeds 1 [err] 4 
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photosensitive characteristic  weight of benzophenone as a
photopolymerization will become no longer ignorable. Particularly prefer-
initiator, 0.4 part by weight of Leuco Crystal Violet as ably, quinolinol
is used in the range of 0.01 to 0.5 wt%.  a dye precursor and 0.05 part by
weight of 8-quinoli- Two or more kinds of quinolinols may be used in com-
nol (oxine), followed by thorough agitation and mix- bination.
5   ing. Further, according to a study made by the pres-   The resulting
photosensitive resin solution thus ent inventors itturned outthat bythe
addition of a thiol  prepared was cast over a urethane adhesive pre-ap-
compound such as n-octylthiol, n-nonylthiol, n-de-  plied polyester film
base 125 [err] thick so that the cylthiol, n-undecylthiol, n-dodecylthiol,
thiophenol,  thickness of the photosensitive layerafter drying was
benzylthiol, ethylene thioglycol or thioglycerin the   10  400 pm. The base
was then placed in a hot-air oven dark coloration could be prevented with
little deteri-  held at [err] for 3 hours to remove the solvent. In this
oration of photosensitivity even in the case of a relief  way there was
obtained a relief printing plate lined or intaglio printing plate having a
thick photosensitive  with the polyester film base. layer.
The photosensitive layer of the relief printing It is desirable that the
amount of such thiol com-  15  plate was measured for color tone using a
Macbeth pound used be in the range of 0.05 to 5 wt% relative  densitometer,
which was found to be 0.27. Further, af- to the entire photosensitive
resin. An amount thereof  ter storage in a dark place for five months, the
color less than 0.05 wt% will be less effective in preventing  tone of the
photosensitive layer was measured by the the dark coloration, and if its
amount exceeds 5 wt%,  Macbeth densitometer and was found to be 0.29.
marked deterioration of photosensitivity often re-  20  From this fact
itwas confirmed that there was little de- suits. A more preferable amount
of the thiol com-  velopment of color. pound to be added is in the range of
0.2 to 2 wt%. Two  Next, the same negative film for test as that used
ormorethiol compounds may be used in combination.  in Example 1 was brought
into close contact in vacuo Also, a combined use of a quinolinol and a
thiol  with the photosensitive layer and exposure was made compound may be
made in the range of 0.005 to 5   25  for 5 minutes using a chemical lamp.
As a result, the wt% relative to the entire photosensitive layer. The
exposed portion was colored in bright bluish purple. use of a phosphite
compound such as tributyl trithio-  Then, development was performed for 1
minute in a phosphite, trioctyl trithiophosphite and dilauryl dithio-
brush type developing unit (watertemperature: [err] butyl phosphite in the
range of 0.01 to 1 wt% also af-  filled with tape water. In this way there
was obtained fords a synergistic effect                   30  a relief
pattern colored in bluish purple on the film base. The color tone of the
relief pattern was meas- Example 1
ured by the Macbeth densitometer and was found to be 0.75. An increase in
color density of 0.44 induced 55 parts byweightofan equimolarsaltof [err]
by the exposure was confirmed. The developing sol- mino polyoxyethylene
obtained by adding acryloni-  35  ution was little colored. trile to both
ends of polyoxyethylene having a number average molecular weight of 600
followed by reduc-  Example 2 tion with hydrogen and adipic acid, 25 parts
by weight of [err] and 20 parts by weight of a salt of  100 parts by weight
of "Amilan" CM-9000, an al- hexamethylenediamine and adipic acid were poly-
40  cohol-soluble polyamide manufactured by Toray In- merized under
ordinary conditions to prepare a poly-  dustries Inc., was dissolved in 180
parts by weight of amide.                                            a
mixed ethanol/water = 80/20 (weight ratio) solvent 100 parts by weight of
the polyamide was dis-  under heating at [err] Then, 40 parts by weight of
solved in 150 parts by weight of a mixed ethanol/wa-  glycerol
dimethacrylate as a compound having two ter = 60/40 (weight ratio) solvent
under heating at  45  ethylenically unsaturated bonds and 40 parts by [err]
Then, 2 parts by weight of glycidyl methacry-  weight of 3-chloro
2-hydroxypropyl methacrylate as a late was added and reaction was allowed
to take   compound having one ethylenically unsaturated bond place at [err]
for 1 hour to introduce methacryloyl  were added. Further added were 4
parts by weight of group into the ends of the polyamide. Further, 50
benzoin methyl ether and 0.1 part by weight of hydro- parts by weight of an
addition reaction product of 1   so  quinone monomethyl eher as a
photopolymerization mole ethylene glycol diglycidyl etherwith 2 moles me-
initiator and a thermopolymerization inhibitor, respec- thacrylic acid, as
a compound having two ethylenical-  tively. Then, 1.5 parts by weight of
Leuco Cyrstal Vio- ly unsaturated groups, and 5 parts by weight of an ad-
let and 0.2 part by weight of 4-quinolinol (kynurine) dition reaction
product of 1 mole xylyl-enediamine  were added as a dye precursor and a
dark coloration with 4 moles glycidyl methacrylate, as a compound  55
preventing agent, respectively, followed by thorough having four
ethylenically unsaturated bonds, were  agitation and mixing. added. Further
added were 20 parts by weight of N-   The resulting photosensitive resin
solution was butyl benzenesulfonamide as a plasticizer, 5 parts by  cast
over a polyester adhesive pre-applied polyester 
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[err] thick so that the thickness of the  The resulting photosensitive
resin solution was photosensitive layer after drying was 40 [err] The  cast
over an epoxy adhesive pre-applied steel base base was then placed for
drying in a hot-air [err]  200 [err] thick so that the thickness of the
photosensi- oven for 6 minutes to obtain a photosensitive resin  tive layer
after drying was 400 [err] The base was then printing plate for intaglio
printing.         5   placed in a hot-air [err] oven for 3 hours to remove
The photosensitive layer of the intaglio printing  the solvent. In this was
there was obtained a relief plate was measured for color tone using a
Macbeth  printing plate lined with the steel base. densitometer, which was
found to be 0.22. After stor-  The relief printing plate was stored for two
weeks age in a dark place for six months, the printing plate  under the
conditions of [err] and a relative humidity was again measured for color
tone of the photosensi-  10  of [err] But there was recognized no
development of tive layer by Macbeth densitometer, which was 0.24.  color
induced by dark reaction. Then, the same neg- Thus, it was confirmed that
there was little develop-  ative film as that used in Example 1 was brought
into ment of color.                                     close contact in
vacuo with the photosensitive layer A positive film fortest was brought
into close con-  and exposure was made for 5 minutes using a chem- tact in
vacuo with the upper surface of the photosen-  15  ical lamp. As a result,
the exposed portion was col- sitive layer and exposure was made for 90
seconds  ored in bright bluish purple. Thereafter, development using a
chemical lamp. As result, only the exposed  was performed for 1 minute in a
brush type develop- portion was colored in bright bluish purple. Then, de-
ing unit (water temperature: [err] filled with tap wa- velopment was
performed for 25 seconds in a brush  ter. In this way there was obtained a
relief pattern col- type developing unit (liquid temperature: [err] con-
20  ored in bluish purple on the steel base. The color tone taining a
developing solution of ethanollwater= 70130  of the photosensitive layer
was 0.60 as measured by (weight ratio) to obtain a concave pattern wherein
the  a Macbeth densitometer. When this relief pattern was other portion
than the concave portion was colored in  observed, it could be confirmed
easily that even a bluish purple. The color tone of the photosensitive lay-
fine portion was reproduced to a satisfactory extent. er was 0.51 as
measured by the Macbeth densitom-  25   The developing solution was little
colored. eter. The developing solution was little colored.     According to
the present invention, as set forth hereinabove, in a relief or intaglio
printing plate it is Example 3
possible to color a relief (convex) or concave pattern (to be exact, a
pattern formed by the photocured pho- 55 parts byweightof an
equimolarsaltofa,[err]-dia-  30  tosensitive layer portion other than the
concave por- mino polyoxyethylene obtained by adding acryloni-  tion),
thereby facilitating the printing plate inspecting trile to both ends of
polyoxyethylene having a number  work, while maintaining good image
reproducibility, average molecular weight of 600 followed by reduc-
without causing the problem of inhibition of a photo- tion with hydrogen
and adipic acid, 25 parts by weight  curing reactions such as marked
deterioration in pho- of s-caprolactam and 20 parts by weight of a salt of
35  tocurability of the bottom of the photosensitive layer.
hexamethylenediamine and adipic acid were poly-    Besides, there is little
coloration of a developing sol- merized under ordinary conditions to
prepare a poly-  ution, so it is possible to provide a photosensitive re-
mide.                                             lief or intaglio printing
plate which scarcely causes 100 parts by weight of the polyamide was dis-
any such problem as environmental pollution by the solved in 150 parts by
weight of a mixed ethanol/wa-  40  used developer of contamination of the
developing ter = 60/40 (weight ratio) solvent under heating at  unit or of
the working atmosphere. [err] Then, 2 parts by weight of glycidyl methacry-
late was added and reaction was allowed to take place at [err] for 1 hour
to introduce methacryloyl  Claims group into the ends of the polyamide.
Thereafter, 40   45 parts by weight of an addition reaction product of pro-
1. A photosensitive relief printing plate or intaglio pylene glycol
diglycidyl ether with acrylic acid and 20  printing plate comprising a base
and a photocur- parts by weight of glycerol methacrylate were added   able
photosensitive layer formed on the base, as photopolymerizable compounds.
Further added        said photocurable photosensitive layer contain- were
20 parts by weight of N-butyl benzenesulfona-  50  ing a dye precursor
which forms a dye upon irra- mide as a plasticizer, 3 parts by weight of
dimethyl  diation of actinic light and, as a dark coloration- benzyl ketal
as a photopolymerization initiator, 0.2  preventing agent, a quinolinol
and/or a thio com- part by weight of Leuco Crystal Violet and 0.1 part by
pound. weight of 1,3-dimethyl-6-diethyl-aminofluoran as dye precursors, and
0.1 part by weight of 8-quinolinol and  55   2. A photosensitive relief
printing or intagllo printing 1 part by weight of thioglycerin as dark
coloration pre-  plate as set forth in Claim 1, wherein said photoc-
venting agents, followed by thorough agitation and    urable photosensitive
layer contains: 
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10 film base 350 [err] thick so that the thickness of the  The resulting
photosensitive resin solution was photosensitive layer after drying was 40
[err] The  cast over an epoxy adhesive pre-applied steel base base was then
placed for drying in a hot-air [err]  200 [err] thick so that the thickness
of the photosensi- oven for 6 minutes to obtain a photosensitive resin
tive layerafterdrying was 400 [err] The base was then printing plate for
intaglio printing.         5   placed In a hot-air [err] oven for 3 hours
to remove The photosensitive layer of the intaglio printing  the solvent.
In this was there was obtained a relief plate was measured for color tone
using a Macbeth  printing plate lined with the steel base. densitometer,
which was found to be 0.22. After stor-  The relief printing plate was
stored for two weeks age in a dark place for six months, the printing plate
under the conditions of [err] and a relative humidity was again measured
for color tone of the photosensi-  10  of [err] But there was recognized no
development of tive layer by Macbeth densitometer, which was 0.24.  color
induced by dark reaction. Then, the same neg- Thus, it was confirmed that
there was little develop-  ative film as that used in Example 1 was brought
into ment of color.                                    close contact in
vacuo with the photosensitive layer A positive film for test was brought
into close con-  and exposure was made for 5 minutes using a chem- tact in
vacuo with the upper surface of the photosen-  15  ical lamp. As a result,
the exposed portion was col- siive layer and exposure was made for 90
seconds  ored in bright bluish purple. Thereafter, development using a
chemical lamp. As result, only the exposed  was performed for 1 minute in a
brush type develop- portion was colored in bright bluish purple. Then, de-
ing unit (water temperature: [err] filled with tap wa- velopment was
performed for 25 seconds in a brush  ter. In this way there was obtained a
relief pattern col- type developing unit (liquid temperature: [err] con-
20  ored In bluish purple on the steel base. The color tone taining a
developing solution of ethanol/water = 70/30  of the photosensitive layer
was 0.60 as measured by (weight ratio) to obtain a concave pattern wherein
the  a Macbeth densitometer. When this relief pattern was other portion
than the concave portion was colored In  observed, It could be confirmed
easily that even a bluish purple. The color tone of the photosensitive lay-
fine portion was reproduced to a satisfactory extent. er was 0.51 as
measured by the Macbeth densitom-  25  The developing solution was little
colored. eter. The developing solution was little colored.    According to
the present invention, as set forth hereinabove, in a relief or intaglio
printing plate it is Example 3
possible to color a relief (convex) or concave pattern (to be exact, a
pattern formed by the photocured pho- 55 parts by weightof an equimolar
salt of [err]  30  tosensitive layer portion other than the concave por-
mino polyoxyethylene obtained by adding acryloni-  tion), thereby
facilitating the printing plate inspecting trile to both ends of
polyoxyethylene having a number  work, while maintaining good image
reproducibility, average molecular weight of 600 followed by reduc-
without causing the problem of inhibition of a photo- tion with hydrogen
and adipic acid, 25 parts by weight  curing reactions such as marked
deterioration in pho- of [err]caprolactam and 20 parts by weight of a salt
of  35  tocurability of the bottom of the photosensitive layer.
hexamethylenediamine and adipic acid were poly-   Besides, there is little
coloration of a developing sol- merized under ordinary conditions to
prepare a poly-  ution, so it is possible to provide a photosensitive re-
mide.                                             lief or intaglio printing
plate which scarcely causes 100 parts by weight of the polyamide was dis-
any such problem as environmental pollution by the solved in 150 parts by
weight of a mixed ethanol/wa-  40  used developer of contamination of the
developing ter = 60/40 (weight ratio) solvent under heating at  unit or of
the working atmosphere. [err] Then, 2 parts by weight of glycidyl methacry-
late was added and reaction was allowed to take place at [err] for 1 hour
to introduce methacryloyl  Claims group into the ends of the polyamide.
Thereafter, 40   45 parts byweight of an addition reaction product of pro-
1. A photosensitive relief printing plate or intaglio pylene glycol
diglycidyl ether with acrylic acid and 20  printing plate comprising a base
and a photocur- parts by weight of glycerol methacrylate were added  able
photosensitive layer formed on the base, as photopolymerizable compounds.
Further added       said photocurable photosensitive layer contain- were 20
parts by weight of N-butyl benzenesulfona-  50  Ing a dye precursor which
forms a dye upon irra- mide as a plasticizer, 3 parts by weight of dimethyl
diation of actinic light and, as a dark coloration- benzyl ketal as a
photopolymerization initiator, 0.2  preventing agent, a qulnolinol and/or a
thio com- part by weight of Leuco Crystal Violet and 0.1 part by  pound.
weight of 1,3-dimethyl-6-diethyl-aminofluoran as dye precursors, and 0.1
part by weight of 8-quinolinol and  55  2. A photosensitive relief printing
or intaglio printing 1 part by weight of thioglycerin as dark coloration
pre-  plate as set forth in Claim 1, wherein said photoc- 



venting agents, followed by thorough agitation and   urable photosensitive
layer contains: mixing.                                                 A.
a compound having two or more ethyleni- 6    11                   EPO 360
255 B1                   12 cally unsaturated bonds; and
lected from the group consisting of 8-quinolinol B. a photopolymerization
initiator.                 and 4-quinolinol. 3. A photosensitive relief
printing plate or intaglio  14. A photosensitive relief printing plate or
intaglio printing plate as set forth in Claim 1, wherein the   5  printing
plate as setforth in any preceding Claim, content of said dye precursor is
in the range of       wherein said thiol compound is a thiol compound 0.001
to 5 % byweightrelative tothe whole of the       having 2 to.20 carbon
atoms. photosensitive layer. 15. A photosensitive relief printing plate or
intagio 4. A photosensitive relief printing plate or intaglio   10
printing plate as setforth in Claim 14, wherein the printing plate as set
forth in Claim 1 or Claim 2,     content of said thiol compound is in the
range of wherein the content of said dye precursor is in the    0.05 to 5 %
by weight relative to the whole of the range of 0.05 to 2 % by weight
relative to the         photosensitive layer. whole of the photosensitive
layer. 15 16. A photosensitive relief printing plate or intaglio 5. A
photosensitive relief printing plate or intagilo     printing plate as
setforth in Claim 15, wherein the printing plate as set forth In Claim 1 or
Claim 2,     content of said thiol compound is in the range of wherein said
dye precursor is the leuco form of a      0.2 to 2 % by weight relative to
the whole of the triarylmethane dye.
photosensitive layer. 20 6. A photosensitive relief printing plate or
intaglio printing plate as set forth in Claim 1 or Claim 2,
Patentansprflche wherein said dye precursor is a fluoran dye pre- cursor.
1. Lichtempfindliche Buchdruck- oder Tiefdruck- 25      form, die eine
Grundschicht und eine auf der 7. A photosensitive relief printing plate as
set forth    Grundschicht ausgebildete lichthartbare licht- in Claim 1 or
Claim 2, wherein thethicknessof the       empfindliche Schicht umfaflt,
wobei die lichthArt- photosensitive layer is not smaller than 100 gm.
bare lichtempfindllche Schicht eine Farbstoffvor- stufe, die bei
Bestrahlung mit photochemisch 8. A photosensitive relief printing plate as
set forth   30  wirksamen Licht einen Farbstoff bildet, sowie, als in Claim
1 or Claim 2, wherein the thickness ofthe
Dunkelfarbung-Vorbeugungsmittel, ein Chinolinol photosensitive layer is not
smaller than 200 pum.      undloder sine Thioverbindung enthilt. 9. A
photosensitive intaglio printing plate as set     2. Lichtempfindliche
Buchdruck- oder Tiefdruck- forth in Claim I or Claim 2, wherein the
thickness   35  form nach Anspruch 1, worin die lichthfirtbare of the
photosensitive layer is not smaller than 6      lichtempfindliche Schicht
enthilt: [err]                                                      A. eine
Verbindung mit zwel oder mehr ethy- lenischungeslttigten Bindungen; und 10.
A photosensitive intaglio printing plate as set          B. einen
Lichtpolymerisationsinitiator. forth in Claim 1 or Claim 2, wherein the
thickness   40 ofthephotosensitivelayeris not smaller than 10       3.
Lich.Jiipfindliche Buchdruck- oder Tiefdruck- [err]
fornFhnttAnspruch 1, worin derGehaltderFarb- stoffvorsttife im Bereich von
0,001 bis 5 Gew.-% 11. A photosensitive relief printing plate or intaglio
relativ zur gesamten lichtempfindlichen Schicht printing plate as set forth
in any preceding Claim,   46  liegt. wherein the content of said quinolinol
is in the range of 0.005 to 1 % by weight relative to the    4.
Lichtempfindliche Buchdruck- oder Tiefdruck- whole of the photosensitive
layer.                    form nach Anspruch I oder 2, worin der Gehalt der
Farbstoffvorstufe im Bereich von 0,05 bis 2 12. A photosensitive relief
printing plate or intaglio   50  Gew.-% relativ zur gesamten
lichtempfindlichen printing plate as set forth in Claim 11, wherein the
Schicht liegt. content of said quinolinol is in the range of 0.01 to 0.5%
byweightrelativeto thewholeof the pho-     5. Lichtempfindliche Buchdruck-
oder Tiefdruck- tosensitive layer.                                     form
nach Anspruch 1 oder 2, worin die Farbstoff- 5S       vorstufe In der
Leucoform eines Triarylmethan- 13. A photosensitive relief printing plate
or intaglio    farbstoffs vorliegt. printing plate as set forth in any
preceding Claim, 



wherein said quinolinol is at leastone member se-   6. Lichtempfindliche
Buchdruck- oder Tiefdruck- 7           *t    13                 EPO 360 255
B1                 14         ! 111111 11111 I!II * C   L  M   S* form nach
Anspruch 1 oder 2, worin die Farbstoff-  plaque photosensible d'impression
en taille dou- vorstufe oine Fluoranfarbstoffvorstufo ist.       ce
comprenant une base et une couche photo- sensible photodurcissable qui est
formee sur la 7. Lichtempfindliche  Buchdruckform  nach An-        base,
ladite couche photosensible photodurcis- spruch I oder2, worin die Dicke
der lichtempfind-   5  sable contenant un precurseur de colorant qui lichen
Schicht nicht kWeiner als 100 gm ist.      forme un colorant par
irradiation de lumiere acti- nique et, comme agent empichant la coloration
8. Lichtempfindliche Buchdruckform  nach An-         sombre, un quinolinol
et/ou un compose thio. spruch I oder2, worin die Dicke derlichtempfind-
lichen Schicht nicht Wleiner als 200 pm ist.  10  2. Plaque photosensible
d'impression en relief ou en taille douce solon la revendication 1, dans
la- 9. Lichtempfindliche Tiefdruckform nach Anspruch      quelle ladite
couche photosensible photodurcis- 1 oder 2, worn die Dicke der
lichtempfindlichen   sable contient: Schicht nicht kleiner als 6 pm ist.
A. un compose ayant deux ou plusieurs liai- 15        sons ethyleniquement
insaturees; et 10. Lichtempfindliche Tiefdruckform nach Anspruch       B.
un initiateur de photopolymerisation. I oder 2, worin die Dicke der
lichtempfindlichen Schicht nicht Wleiner als 10 gm ist.           3. Plaque
photosensible d'impression en relief ou plaque photosensible d'impression
en taille dou- 11. Lichtempfindliche Buchdruck- odor Tiefdruck-  20  ce
solon la revendication 1, dans laquelle le form nach einem der
vorangegangenen AnsprO-       contenu dudit precurseur du colorant eat dans
la che, worin der Gehalt des Chinolinols im Bereich  gamme 0,001 A 5 % en
polds par rapport A I'en- von 0,005 bis 1 Gew.-% relativ zur gesamten
semble de la couche photosensible. lichtempfindlichen Schicht liegt. 25  4.
Plaque photosensible d'impression en relief ou 12. Lichtempfindliche
Buchdruck- oder Tiefdruck-     plaque photosensible d'impression en taille
dou- form nach Anspruch 11, worin der Gehalt des       ce solon la
revendication I ou la revendication 2, Chinolinols im Bereich von 0,01 bb
0,5 Gew.-%     dans laquelle le contonu dudit pr6curseur du co- relativ zur
gesamten lichtempfindlichen Schicht   lorant eat dans la gamme 0,05 A 2 %
en poids par liegt.                                    30      rapport A
l'ensemble de la couche photosensible. 13. Lichtempfindliche Buchdruck-
oder Tiefdruck-  5. Plaque photosensible d'impression en relief ou form
nach einem der vorangegangenen Anspru-       plaque photosensible
d'impression en taille dou- che, worin das Chinolinol wenigsten pein
Mitglied  co solon la revendication I ou la revendication 2, ausgewahIt aus
der aus 8-Chinolinol und 4-  S5    dans laquelle ledit pr6cursour du
colorant sat la Chinolinol bestehenden Gruppe ist.                forme
leuco d'un colorant de triarylmethane. 14. Lichtbmpfindliche Buchdruck-
oder Tiefdruck-  6. Plaque photosensible d'impression en relief ou form
nach elnem der vorangegangenen AnsprOl-      plaque photosensible
d'impression en taille dou- K>      che, worin die Thiolverbindung eine
Thiolverbin-  40  ce solon la revendication 1 ou la revendication 2, dung
mit 2 bis 20 Kohlenstoffatomen ist.          dans laquelle ledit precurseur
du colorant eat un precurseur du colorant fluoranne. 15. Lichtempfindliche
Buchdruck- odor Tiefdruck- form nach Anspruch 14, worin der Gehalt der Thi-
7. Plaque photosensible d'impression en relief so- olverbindung im Bereich
von 0,05 bis 5 Gew.-%   45  Ion la revendication I ou la revendication 2,
dans relativ zur gesamten lichtbmpfindlichen Schicht   laquelle l'epaisseur
de la couche photosensible liegt.
n'est pas inferieure A 100 gim. 16. Lichtempfindliche Buchdruck- oder
Tiefdruck-  8. Plaque photosensible d'impression en relief so- form nach
Anspruch 15, worin derGehaltderThi-  5o  Ion la revendication 1 ou la
revendication 2, dans olverbindung im Bereich von 0,2 bba 2 Gew.-% re-
laquelle l'epaisseur de la couche photosensible lativ zur gesamten
lichtempfindlichen Schicht     n'est pas inferieure A 200 pm. Iiegt. 9.
Plaque photosensible d'impression en taille dou- 55      c saelon la
revendication I ou la revendication 2, Revendlcations
dans laquelle l'epabsseurde la couche photosen- sible oVst pas inffrleure a
6 jim. 1. Plaque photosensible d'impression en relief ou 



8    15                 EP 0 360 255 B1                 16 is
11111111|||||1||1||1||1|| * C   L  M S* 10. Plaque photosensible
d'impression en taille dou- ce selon la revendication 1 ou la revendication
2, dans laquelle l'epaisseur de Ia couche photosen- sible n'est pas
inferieure A 10 gm. 5 11. Plaque photosensible d'impression en relief ou
plaque photosensible d'impression on taille dou- ce selon I'une quelconque
des revendclations pr6cedentbs, dans laquelle la teneur dudit quino- linol
est dans la gamme 0,005 A 1 % en poids par  10 rapport A l'ensemble de la
couche photosensible. 12. Plaque photosensible d'impression en relief ou
plaque photosensible d'impression en taille dou- ce selon la revendication
11, dans laquelle la to-  15 neur dudit quinolinol est dans la gammi  0,01
a 0,5 % en poids parrapportA l'ensemblede lacou- che photosensible. 13.
Plaque photosensible d'impression en relief ou   20 plaque photosensible
d'impression on taille dou- ce selon l'une quelconque des revendications
prec6dentos, dans laquelle ledit quinolinol eat au moins un element choisi
dans le groupe constitu6 du 8-quinolinol et du 4-quinolinol.       25 14.
Plaque photosensible d'impression en relief ou plaque photosensible
d'impression en taille dou- ce selon 'une quelconque des revendications
pr6cedentes, dans laquelle leditcompos6 de thiol  30 est un compose6 de
thiol ayant 2 A 20 atomes de carbone. 15. Plaque photosensible d'impression
en relief ou plaque photosensible d'impression en taille dou-  35 ce selon
la revendication 14, dans laquelle la te- neur dudit compose de thiol est
dans la gamma 0,05 A 5 % en poids par rapport A I'ensemble de la couche
photosensible. j)                                                40 16.
Plaque photosensible d'impression on relief ou plaque photosensible
d'impression en taille dou- ce selon la revendication 15, dans laquelle la
te- neur dudit compose de thiol est dans la gamme 0,2 A 2 % en poids par
rapport A l'ensemble de la  45 couche photosensible. 50 55 9    


